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THE I12C LICENSE:
Purchase of Fujitsu Microelectronics I°C components conveys a license under the Philips I°C Patent Rights to use, these

components in an I2C system provided that the system conforms to the I12C Standard Specification as defined by Philips.
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Microcomputer Range

32-bit Microcontrollers
¢ FR (FR30 Series, FR50 Series, FR60 Series, FR80 Series)
A proprietary Fujitsu Microelectronics product developed for embedded applications
A microcontroller with a 32-bit RISC architecture

16-bit Microcontrollers
¢ F2MC-16LX (MB90400 series, MB90500 series, MB90800 series, MB90900 series)

Features: Supports high-performance, low-power consumption, large memory space

Applications:  For applications including consumer information products and
telecommunications instruments

8-bit Microcontrollers

¢ F2MC-8L (MB89100 series, MB89500 series, MB89600 series, MB89800 series, and
MB89900 series)
Features: Low voltage (+2.2V to +6.0V), low-power consumption
Applications:  8-bit microcontrollers for consumer markets

¢ F2MC-8FX (MB95100 series)
Features: Low voltage (+1.8V to +5.5V), low-power consumption
Applications: consumer markets

F2MC-8LFamily



8-bit Proprietary F2AMC-8L Family Features

F2MC-8L Family Features

Minimum execution time: 0.32us/12.5MHz, 0.4 ns/10MHz, 0.95 ps/4.2 MHz
Operating voltage: +2.2 V to +6.0 V, operating frequency: 1 MHz to 10 MHz

Software-switchable instruction cycle (4 speeds) provides low voltage, low-power comsumption operation (clock
gear function)

Backup voltage in stop mode (voltage required to maintain RAM data): Min. +1.5 V
Bitwise selectable pull-up resistors for each 1/O port

One-time PROM products support (by programming data) the same option settings as mask ROM products (the
option settings are mask options for some products).

Memory space: Max. 64 Kbytes

Memory space

FFFFH 7y
S N "A” " Vector
FFCOH addressing
Immediate 64KB
Program addressing
area | ., ___.
27 i Relative
addressing
128 - T Extended
___________ v _addressmg
Index
External addressing
area
Pointer
addressing
0200H [ - F-=-=------ R SR
General-purpose
Data area Iregister addressing
0100H [ -~ = ---~-~-~-- ATk :
. Bit
L Direct direct
/O area addressing addressing
0000H 2 2 2
Memory mapped I/O
Registers
Dedicated registers
General-purpose registers: 8 x 8-bit per bank, Max. 32 banks
Dedicated registers General-purpose registers
AH ' AL A lat
| T | coumuiator Max. 32 Upper address
| TH ' TL | Temporary accumulator
| PC | Program counter
| IX | Index register
| SP | Stack pointer
| EP | Extra pointer
| PS Program status
N RP N CCR [\ Register bank pointer
! g bits __' Condition code register
16 bits

0100H+(RP x 8H) —> Lower address

L— 8 bits —
Enhanced interrupt function (prioritized multiple interrupts)
Powerful operation and transfer functions
Multiplication and division instructions: 8-bit x 8-bit = 16-bit (7.6us/10MHz), 16-bit + 8-bit = 8-bit (8.4us/10MHz)
Data transfer: Max. 16-bit
Number of instructions: 136



8-bit Proprietary F2AMC-8L Family Product Range

F2MC-8L Family Product Range

Page
A ROM32KB | 35
USB
Page
ROM 8-16 KB | 32
Inverter Air conditioner motor control, etc.
MB89860
control ROM 16-32KB | Page
10-bit AD, 30
UART
DTMF Telephones
MB89890
generator HOM 46-60KB | Page
MSK Modem | 28
output
VFD Audio-visual equipment, microwave ovens, etc.
i MB89140
driver ROM 8-32kB_|Page
10-bit A/D, 28
8-bit A/D (A series)
Compact cameras, etc.
/_MB89490
ROM 48-60KB | Page
128-elements | 26
\ 10-bit AD
MB89550A
ROM 32-48KB | Page
128-elements 24
J0-bit A/D, 8-bit D/A
LCD Cameras, telephones, radios, etc.
controller / ViB89920 / \B89800
driver I L rom saaks | 59°
1G/0G, 1051 AD 260-elements
Personal computer, microwave ovens, etc.
MB89560A
H(QDGM 32-43KB nge
Cordless telephones, remote controller, pager 5 clements,
Display panels, meters, etc.
L MB89160/A R
ROM 4-16KB | Page
124-el ts, 18 ~
e Stolcments | 20
MB89940 MB89980 MB89820
ROM 8-16KB | Page ROM8-16KB | Page ROM4-8KB | Page
68-clements, | 16 56-elements, | 16 200-elements | 18
SMC, 8-bit AD 8-bit AD UART
CRT, Audio-visual equipment
ROM 16-48kB | F33°
10-bit A/D
Vending machines, meters, etc.
UART MBB9630R MB89670AR
ROM 16-32KB | Page Page
8-bit A/D 14 R%\{Ibéi}‘—%?gB 14
Page External bus ulti-channel timer,
ROM 16KB 12
10-bit A/D
ROM 16kB |~ 8¢
10-bit A/D
RoMm 16kB | Page
10-bit A/D
Compact equipment, remote controller, etc.
Standard ROM 4-16K8| "9
8-bit A/D
B89190/A/AH| Pags
ROM 4-16KB age
it A 6 J| ROM4-16KkB |G
(A series) No A/D

| ] | | I |
28-pin 30-pin  48-pin 64-pin 80-pin 100-pin

F2MC-8LFamily



8-bit Proprietary F2MC-8L Family

F2MC-8L Family Standard Products

Standard Products

Pin Main functions Series Type ROM RAM Part number
count name
F2MC-8L MB89190/
Family - 28 — Small package, A/AH - MASK | 4KB —128B MB89191
Standard timer/counter series
Products (8-bit x 2ch.),
SIO(8-bit x 1ch.), | MBEST91A
A/D converter
(only on A series)
(8-bit x 8ch.) L MB89191AH
H 8KB —{256B MB89193
H MB89193A
L MB89193AH
116 KB —{ 256 B MB89195
L1 MB89195A
Equivalent device
H OTPROM |—{ 16 KB —{ 256 B — MBSQ?QO/A MB89P195
series
MB89P195A
Evaluation target device
|| Evalugtlon | |32KB| | 256 B L M889_190/A MB89PV190
device (Ext.) series
MB89PV190A
(Continued)




8-bit Proprietary F2MC-8L Family Standard Products

MB89190/190A/190AH Series

Standard products (small package)

MB89191AH
ROM 4 KB
RAM 128 B

MB89191A
ROM 4 KB
RAM 128 B

MB89191
ROM 4 KB
RAM 128 B

MB89193AH
ROM 8 KB
RAM 256 B

MB89193A
ROM 8 KB
RAM 256 B

MB89193
ROM 8 KB
RAM 256 B

MB89P 195
OTPROM 16KB

e Maximum clock frequency:4.2 MHz
e Minimum execution time:0.95 ps
* Operating temperature range:

-40°C to +85°C

MB89195A
ROM 16 KB
RAM 256 B

MB89195
ROM 16KB
RAM 256B

MB89P195A
OTPROM 16KB
RAM 256B

MB89PV190
Ext. ROM
RAM 256B

RAM 256B

<Evaluation device>

Operating Package
Part number power supply Functions

voltage' (V) SH-DIP| DIP | SOP | MQFP
MB89191 28P 28P 28P -
MB89191A 28P | 28P | 28P -
MB89191AH o8P o8P >8P _ 1/0 ports: 22 (20 on MB89190A series)
TR o8P o8P o8P Timebase timer (WDT): 20-bit x 1ch.

+2.210 +6.0 . Timer/counter: 8-bit x 2ch. (can operate as 16-bit x 1ch.)
e 28P 28P | 28P " | A/D converter: 8-bit x 8ch. (MB89190A series only)
MB89193AH 28P 28P | 28P - | Remote controller carrier generator
MB89195 28P 28P 28P - | SIO: 8-bit x 1ch.
MB89195A 28P | 28P | 28P | - |Buzzeroutput
MB89P195 _ o8P o8P _ Interrupts: 5 internal, 11 external

Low-power consumption (stand-by functions) modes:

MB89P195A - 28P 28P -

+2.7 to +6.0 Sleep, stop
MB89PV190 - - - 48C
MB89PV190A - - - 48C

* A/D = 3.5V to 6.0V
Packages: P - plastic, C - ceramic

F2MC-8LFamily



8-bit Proprietary F2MC-8L Family Standard Products

(Continued)

Main functions Series Type ROM RAM Part number
name
48 . — M889_120/A —— MASK 4 KB 128 B MB89121
Timer/counter series
(8-bit x 2ch.),
SIO@-bit x 1ch.) 8KB || 256 B MB89123A
16 KB 256 B MB89125A
Equivalent device
H OTPROM 4 KB 128 B — MB89121 — MB89P131
8 KB 256 B — MB89123A |— MB89P133A
16 KB 512 B |— MB89125A — MB89P135A
Evaluation target device
L] Evalugtlon | |32KB 1KB M889.120/A || MB89PV130A
device (Ext.) series
A/D converter MBSS:,:G?’SO/A —— MASK 4 KB 128 B MB89131
(8-bit x 4ch.),
timer/counter
(8-bit x 2ch. or 8 KB 256 B MB89133A
16-bit x 1ch.),
SIO(8-bit x 1ch.)
16 KB 256 B MB89135A
Equivalent device
H OTPROM 4 KB 128 B — MB89131 — MB89P131
8 KB 256 B — MB89133A — MB89P133A
MB89135A
16 KB 512 B |— MB89135L [ MB89P135A
Evaluation target device
] Evalugtlon | |32KB 1KB L M889_130/A || MB89PV130A
device (Ext.) series




8-bit Proprietary F2MC-8L Family Standard Products

MB89120/120A Series

Standard products (low cost)
* Maximum clock frequency:

4.2 MHz (32.768 kHz)

e Minimum execution time:
0.95 ps to 1.53 us (61 ps)

¢ Operating temperature range:
-40°C to +85°C

MB89125A
ROM 16KB
RAM 256B

MB89P135A

OTPROM 16KB
RAM 512B

MB89P133A
0“453351325 OTPROM 8KB MB89PV130A
Ext. ROM
RAM 128B RAM 2568 R)AM 1KB

<Evaluation device>

MB89123A
ROM 8KB
RAM 256B

MB89121
ROM 4KB
RAM 128B

Operating power Package

Part number supply voltage Functions
(V) QFP | MQFP
T iooacdoan | Timebase timer (WDT): 21-bit x 1ch.
e +2.210 6.0 il ) Timer/counter: 8-bit x 2ch. (can operate as 16-bit x 1ch.)
MB89125A 48P - Remote control carrier generator (on MB89123A/125A/P133A, not included
on MB89121/P131)
MB89P131 48P - | SIO: 8-bit x 1ch.
— Clock prescaler: 15-bit
MB89P133A 48P - Buzzer output
MBS9P135A +2.710 +6.0 48P | Interrupts: 4 internal, 3 external (MB89121/P131)
4 internal, 11 external (MB89123A/125A/ P133A)
MB89PV130A - 48C | Low-power consumption (stand-by functions) modes: Sleep, watch, stop, sub

Packages: P - plastic, C - ceramic

MB89130/130A Series

Standard products (built-in A/D converter, low cost)

MB89135A
ROM 16KB
RAM 256B
¢ Maximum clock frequency:
4.2 MHz (32.768 kHz)
MB89131 MRI?SL?(%A . Minimur’r:)z);ecution1 tisn;e: o
ROM 4KB RAM 256B VIBBOP135A .95 us to 1.53 us(61 us)

RAM 128B OTPROM 16kB | * Operating temperature range:

MB8OP133A RAM 5128 -40°C to +85°C
MB89P131 OTPROM 8KB
OTPROM 4KB RAM 256B B89PV130A
RAM 128B Ext. ROM
RAM 1KB
<Evaluation device>
Operating power Package
Part number supply voltage’ Functions
) SH-DIP| QFP | MQFP
MB89131 - 48P - I/O ports: 36
_ Timebase timer (WDT): 21-bit x 1ch.
MB89133A +2.2 to +6.0 48P 48P - Timer/counter: 8-bit x 2ch. (can operate as 16-bit x 1ch.)
e — A/D converter: 8-bit x 4ch.
MB89135A - 48P - Remote control carrier generator (on MB89133A/135A/P133A, not
included on MB89131/P131)
MB89P131 - 48P - SIO: 8-bit x 1ch.
S Clock prescaler: 15-bit
MB89P133A 48P 48P - Buzzer output
— 1 +2.71t0+6.0 Interrupts: 5 internal, 3 external (MB89131/P131)
MB89P135A - 48P - 5 internal, 11 external (MB89133A/135A/P133A)
- Low-power consumption (stand-by functions) modes: Sleep, watch,
MB89PV130A - - 48C stop, sub

*AD=35V1t06.0V
Packages: P - plastic, C - ceramic

F2MC-8LFamily



8-bit Proprietary F2MC-8L Family internal UART Products

F2MC-8L Family UART Products

(Continued)

10

Pin Ma.' n Series name Type ROM RAM Part number
count functions
2 5
FMCBL | | 5o | |ADconverter | [MB899SOATB| | \agk | {168 [{512B MB89935B
Family (10bit x 8ch.) series
Internal UART/SIO
UART PWM timer Equivalent device
Riedycts (8bit x Tch.) | oTPROM || 16 KB || 512 8 || MBB99SOAB| | \1ma9pgase
PPG timer series
(12bit x 1ch.)
Timer counter Evaluation target device
with 8/16 bit ] Evalugtlon | | 16KB | | 512 B | M8899_30A/B | MB89PV930A
capture device (Ext.) series
32/ A/D converter MB89202/R
34 [ (dobitxsch), [ series [T] MASK |- 16 KB | {512B MB89202
8/16 bit timer
counter with
capture (1 ch), - MB89202Y
UART/SIO
(1ch),
H Flash |+ 16 KB 512B MB89F202
Interrupts
(11ch),
PWM timer
(8 bit x 1 ch) H MB89F202RA
PPG timer
(12bit x 1 ch), || MB89F202Y
Buzzer output
L{ MB89F202RAY
Evaluation target device
] Evalugtlon 512 B | MBSQ?OZR | MB89V201
device series




8-bit Proprietary F2MC-8L Family internal UART Products

MB89930A/B Series

Standard products (built-in UART, compact type)

MB89935B MB89P935B MB89PV930A .
ROM 16KB OTPROM 16KB Ext. ROM .
RAM 5128 RAM 512B RAM 512B

<Evaluation device>

Maximum clock frequency: 10 MHz
Minimum execution time: 0.4 ps
Operating temperature range: -40°C to +85°C

Operating power Package i
Part number supply voltage (V) SSOP MQFP Functions
1/0O ports: 21
MB89935B +2.2t0 +5.5 30P - A/D converter: 10-bit x 8 ch.
UART/SIO: 1 ch.
PWM timer: 8-bit x 1 ch.
MB89P935B +3.0to +5.5 30P - PPG timer: 12-bit x 1ch.
Timer counter with 8/16-bit capture
Timebase timer: 21-bit x 1ch.
MB89PV930A +2.7 to +5.5 - 48C |nterrupts: 11 external
Low-power consumption (stand-by functions) modes: Sleep, stop

Packages: P - plastic, C - ceramic

MB89202/R Series

Compact type

MB89202/Y MB89F202/RA MB89F202Y/RAY MB89V201
ROM 16KB ROM 16KB ROM 16KB Ext. ROM
RAM 512B RAM 512B RAM 512B RAM 512B

<Evaluation device>

Maximum clock frequency: 12.5 MHz
Minimum execution time: 0.32 ps

Operating temperature range: -40 to +85 °C

(with MB2144-230)

Operating power Package .
T supply voltage (V)| SH-DIP | SSOP | QFP Functions
MB89202 32P — _
+2.910 5.5 1/0 ports: 27 .
MB89202Y o 34P __ |A/D converter: 10-bit x 8 ch.
Timer counter with 8/16-bit capture : 1 ch.
MB89F202 32P _ __ |Timebase timer: 21 bit x 1 ch.
PWM timer: 8-bit x 1 ch.
MB89F202RA 32P — — |PPG timer: 12-bit x 1 ch.
+3.5t0 +5.5 UART/SIO : 1 ch.
MB89F202Y — 34P — |Interrupts: 11 external
Buzzer output : 1 ch.
MB89F202RAY - 34P ~—  |Low-power consumption (stand-by functions) modes: Sleep, stop
MB89V201 +2.710 +5.5 _ . 64P Evaluation device: with MB2144-230

Packages: P - plastic

11
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8-bit Proprietary F2MC-8L Family internal UART Products

(Continued)
Pin
count

Main
functions

Series name

Type

ROM

RAM

48

7 (10bit x 8ch.)

A/D converter

MB89470
series

MASK

16 KB

512B

Part number

Timer/counter
(8 bit x 4 ch.,
can operate as

16-bit)
UART/SIO
(2 ch.)
Interrupts

(9 ch.)

PWM timer
(8 bit x 1 ch.)
PWC timer
(8 bit x 1 ch.)
Clock
prescaler
Buzzer output

Equivalent device

MB89475

OTPROM

16 KB

512B

MB89475

MB89P475

Evaluation target device

Evaluation
device

16 KB
(Ext.)

1 KB

MB89470
series

MB89PV470

64

UART,

SIO,

MB89530A
series

MASK

16 KB

512 B

UART/SIO,
12C bus interface
(MB89537AC/
538AC/P538/
PV530),

PWM timer
(8-bit x 2ch.),
timer/counter
(16-bit x 1ch.),
PWC timer
(8-bit x 2ch.),
PPG timer
(12-bitx 2ch.,
6-bit x 1ch.,
A/D converter
(10-bit x 8ch.)

(Continued)

12

(Continued)

32 KB

MB89535A

48 KB

2 KB

MB89537A

MB89537AC

Equivalent device

MB89538A

MB89538AC

OTPROM

48 KB

2 KB

MB89530A
series

MB89P538

Flash

48 KB

2 KB

MB89530A
series

MB89F538

Evaluation target device

MB89F538L

Evaluation

device

48 KB
(Ext.)

2 KB

MB89530A
series

MB89PV530




8-bit Proprietary F2MC-8L Family internal UART Products

MB89470 Series

Standard products (built-in UART, compact type)

* Maximum clock frequency:
12.5 MHz (32.768 kHz)

MB89475 MB89P475 MB89PV470 ¢ Minimum execution time:
ROM 16 KB OTPROM 16 KB Ext. ROM 0.32 us (61 us)
RAM 512 B RAM 512 B RAM 1 KB * Operating temperature range:
<Evaluation device> -40°C to +85°C
Operating Package
Part number power supply Functions
voltage (V) LQFP MQFP
1/0 ports: 39
A/D converter: 10-bit x 8 ch.
MB89475 *2210485 | 48P Timer/counter: 8-bit x 4 ch. (16-bit x 2ch.)
Timebase timer (WDT): 21-bit x 1 ch.
PWM timer: 8-bit x 1 ch.
PWC timer: 8-bit x 1 ch.
Interrupts: 5 ch. (Level) + 4 ch. (edges)
Clock prescaler
Buzzer output
MB89PV470 +2.7t0 +5.5 - 48C Low-power consumption (stand-by functions) modes: Sleep, stop,
sub, clock

Packages: P - plastic, C - ceramic

MB89530A Series

Standard products (telephones, mobileproducts, etc.)
e Maximum clock frequency: 12.5 MHz (32.768 kHz)
MB89F538 MBB8OF538L « Mini tion .{) 32 us (61p1s)
Flash memory 48KB Flash memory 48KB inimum execution time: 0.32 ps (61ys
RAM 2KB RAM 2KB » Operating temperature range: -40°C to +85°C
MB89537AC MB89538AC MB89P538
ROM 32KB ROM 48KB OTPROM 48KB
RAM 1KB RAM 2KB RAM 2KB
MBB89537A MB89538A MB89PV530
ROM 32KB ROM 48KB Ext. ROM
RAM 1KB RAM 2KB RAM 2KB

MBB89535A
ROM 16KB
RAM 512B

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage (V) SDIP| QFP LQFP BCC| MQFP
MB89535A 64P | 64P 64P - I/O ports: 53 (52: MB89F538/F538L)
e — Timebase timer (WDT): 21-bit x 1ch.
MB89537A 64P | 64P 64P - - | Timer/counter: 16bit x 1ch.
. PWM timer: 8-bit x 2ch.
MB89537AC | +2.2to +5.5 | 64P | 64P 0(%.2 mm p!:c::, - - | PWC timer: 8-bit x 1ch.
MB89538A 64pP | gap| 65 mm pitch) . | PPG timer: 12-bit x 2ch., 6-bit x 1ch.
_ A/D converter: 10-bit x 8ch.
MB89538AC 64P | 64P - - 12C bus interface
built into MB89537AC/538AC/P538/F538/F538L/
MB89F538 +3.5t0+5.5 | 64P | 64P - - F(’Vli:aIS(;r)1 °
64P SIO/UART x 1ch., SIO x 1ch., UART x 1ch
MBBOFSSEL | +2.410+3.6 | 64P | 64P (0.65 mm pitch) 64P . UART/Serial interface
MB89P538 64P | 64P - - Interrupts: 12 external
— +2.7t0+55 Low-power consumption (stand-by functions) modes:
MB89PV530 64C - - - 64C Sleep, stop, watch, sub

Packages: P - plastic, C - ceramic

13
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8-bit Proprietary F2MC-8L Family internal UART Products

(Continued)

14

(Continued)
L Main functions Series name Type ROM RAM Part number
UART (1 ch.), H M889.630R - MASK 16 KB 512 B MB89635R
series
A/D converter
(10-bit x 8 ch.),
SIO 24 KB 768 B MB89636R
(8-bit x 1 ch.)
32 KB 1 KB MB89637R
Equivalent device
— OTPROM 32 KB 1KB — MBSQ.GSOR — MB89P637
series
Evaluation target device
] Evalu?tlon 32 KB 1KB | M889§30/R | MB89PV630
device (Ext.) series
80 — Various timers, M8896.70AR - MASK 8 KB 384 B MB89673AR
series
A/D converter
(10-bit x 8ch.),
UART, MB89675AR
SIO
(8-bit x 1ch.)
32 KB 1 KB MB89677AR
Equivalent device
| OTPROM | —{ 32 KB |{ 1kB || MPS%70ARL_| iggope77A
Evaluation target device
Evaluation 48 KB MB89670AR MB89PV670
L ¢ 1KB | . —
device (Ext.) series A




8-bit Proprietary F2MC-8L Family internal UART Products

MB89630R Series

Standard products (A/D converter, built-in UART)

e Maximum clock frequency: 10 MHz (32.768 kHz)
* Minimum execution time: 0.4 ps to 6.4 us (61 us)

MB89636R MB89637R .
ROM 24KB ROM 32KB * Operating temperature range: -40°C to +85°C
RAM 768B RAM 1KB
MB89PV630
MB89635R MB89P637 Ext. ROM
ROM 16KB OTPROM 32KB RAM 1KB
RAM 512B RAM 1KB
<Evaluation device>
Operating Package
Part number power supply Functions
voltage’ (V) SH-DIP | QFP | LQFP | MDIP | MQFP
1/0O ports: 53
MB89635R 64P | 64P | 64P - © | Timebase timer (WDT): 21-bit x 1ch.

Timer/counter: 16-bit x 1ch.

MB89636R

+2.210 +6.0 64P 64P 64P - -

PWM timer: 8-bit x 2ch.
PWC timer: 8-bit x 1ch.
A/D converter: 10-bit x 8ch.

MB89637R 64P 64P

64P - -

SIO: 8-bit x 1ch.
UART: 8-bit x 1ch. (switchable between two I/

MB89P637 64P 64P -

O ports)
Clock prescaler: 15-bit
Buzzer output

+2.7 to +6.0
MB89PV630 - - -

Interrupts: 10 internal, 4 external
Low-power consumption (stand-by functions)
modes: Sleep, watch, stop, sub

64C 64C

*: A/D = 3.5V to0 6.0V
Packages: P - plastic, C - ceramic

MB89670AR Series

Standard products (multi function timer)

MB89675AR

MB89673AR AT
ROM 8KB RAM 5128
RAM 384B

MB89677AR e Maximum clock frequency: 10 MHz
ROM 32KB * Minimum execution time:
RAM 1KkB 0.4 psto 6.4 us

e Operating temperature range:

MB89P677A MB89PV670A
OTPROM 32KB Ext. ROM
RAM 1KB RAM 1KB

-40°C to +85°C

<Evaluation device>

Operating Package
Part number power supply Functions
voltage' (V) QFP | LQFP | MQFP
MB89673AR 80P | 80P -

MB89675AR +2.2t0 +6.0 80P 80P -

MB89677AR 80P 80P -

MB89P677A 80P 80P -
+2.7 to +6.0

MB89PV670A - - 80C

I/O ports: 69

Timebase timer (WDT): 21-bit x 1ch.
Timer/counter:16-bit x 2ch. (16-bit x 1ch. + 8-bit x 2ch.)
Buzzer output

PWM timer:  8-bit x 6¢ch. (MB89673AR/675AR/P677A)
Up/down counter: 8-bit x 2ch. (16-bit x 1ch.)

A/D converter: 10-bit x 8ch.

SIO: 8-bit x 1ch.

UART: 8-bit x 1ch. (switchable between two 1/O ports)
Interrupts: 10 internal, 8 external

Low-power consumption (stand-by functions) modes: Sleep, stop

*: A/D = 3.5V t0 6.0V
Packages: P - plastic, C - ceramic

15
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8-bit Proprietary FAMC-8L Family

Internal LCD Controller/Driver Products

F2MC-8L Family Internal LCD Controller/Driver Products

Pin

count

Main functions

Series
name

Type

ROM

RAM

F2MC-8L
Family
Internal
LCD
Controller/
Driver
Products

(Continued)

16

48

LCD controller/
driver

(4com. x 17seg.),
stepping motor-
control(8-bit PWM
timerx 2ch.),
PWM timer

(8-bit x 2ch.),
interval timer
(8-bit x 2ch.or16-
bit x 1ch.),

A/D converter
(8-bit x 2ch.),
low-voltage detec-
tion reset,
external voltage
watch interrupt

MB89940
series

MASK

8 KB

512B

Part number

16 KB

512B

MB89943

Equivalent device

MB89945

OTPROM

16 KB

512B

MB89943

MB89P945

Evaluation target devi

C

e

Evaluation
device

32 KB

] (Ext.)

— 1KB

MB89940
series

MB89PV940

64

LCD controller/
driver

(14seg. x 4com.),
A/D converter
(8-bit x 4ch.),
Buzzer output,
Timer/counter
(8-bitx 2ch.)
(16-bitx 1ch.),
PWM timer,
(8-bitx 2ch.),
Remote controlled

carrier generator

MB89980
series

MASK

8 KB

256 B

(Continued)

Equivalent device

MB89983

OTPROM

16 KB

512B

MB89980
series

MB89P985

Evaluation target devi

[+

{-]

Evaluation
device

32 KB

| (Ext)

512B

MB89980
series

MB89PV980




8-bit Proprietary F’MC-8L Family

MB89940

Standard products (LCD controller/driver, built-in stepping motor controller)

Series

(

MB89945 MB89P945
ROM 16KB ROM 16KB

Internal LCD Controller/Driver Products

¢ Maximum clock frequency: 8 MHz
¢ Minimum execution time: 0.5 us

RAM 512B RAM 512B .
¢ Operating temperature range:-40°C to +85°C
MB89PV940
MB89943 Ext. ROM
ROM 8KB RAM 1KB
RAM 512B
<Evaluation device>
i Package
Part number B ey 2 Functions
supply voltage (V) QFP | MQFP
1/O ports: 37
MB89943 48P = | Timebase timer (WDT): 21-bit x 1ch.
Interval timer: 8-bit x 2ch. (can operate as 16-bit x 1ch.)
PWM timer: 8-bit x 2ch.
il 48p ) Stepping motor control: 8-bit PWM timer x 2ch.
A/D converter: 8-bit x 2ch.
+3510+5.5 LCD controller/driver: 68 elements, 2 to 4 10t0 17 t
MB89P945 48P ) controller/driver: elements, 2 to 4 common, 0 17 segments
17 x 4-bit LCD display RAM
Low-voltage detection reset
External voltage watch interrupt
MB89PV940 - 48C Interrupts: 5 internal, 3 external
Low-power consumption (stand-by functions) modes: Sleep, stop

Packages: P - plasti

¢, C - ceramic

MB89980 Series

Standard products (built-in LCD controller/driver)
MB89P985 e Maximum clock frequency: 4.2 MHz (32.768 kHz)
ROM 8KB o Mini L
RAM 2568 Mlnlmu.m execution time: 0.95 ps
* Operating temperature range: - 40°C to +85 °C
MB89983 MB89PV980
OTPROM 16KB Ext. ROM
RAM 512B RAM 1KB

<Evaluation device>

Operating power Package
Part number | supply voltage * Functions
v) LQFP | MQFP

I/O ports: 47

MB89983 +2.210 +6.0 64P - | Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 8-bit x 2ch.(can operate as 16-bit x 1ch.)
PWM timer: 8-bit x 2ch.

MB89P985 e4p | . | Buzzeroutput .
Remote controlled carrier generator

+2.7 10 +6.0 LCD controller/driver:56 elements, 2 to 4 common, 4 to 14segments
7 x 8-bit LCD display RAM

MB89PV980 - 64C Interrupts: 12 external

Low-power consumption (stand-by functions) modes: Sleep, watch, stop, sub

*: A/D =3.5V to 6.

ov

Packages: P - plastic, C - ceramic
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8-bit Proprietary FAMC-8L Family

(Continued)

Internal LCD Controller/Driver Products

(Continued)

18

(Continued)

Main functions ?'nznnf: Type ROM RAM Part number
LCD controller/driver | ] M889480 L | MASK 16 KB || 512B MB89485
(31seg. x 4com.), series
A/D converter
(1_0-b|t x 4ch.), MB89485L
Timer/counter
(8-bitx 4ch. can
operate as 16-bit) , Equivalent device
UART/SIO (1ch.) , H OTPROM 16 KB — 512B — MBBQQSO — MB89P485
Interrupts (12ch.) , series
PWM timer,

(8-bitx 1ch.), 16KB [ 5128 | 209980 | \igaopagst
PWC timer, series
(8-bitx 1ch.),
PPG timer, Evaluation target device
(6-bitx 1ch.), | Evalugtlon 1KB L M889480 || MB89PV480
Clock prescaler, device series
Buzzer output
80 —UART (1ch.),LCD [ MBBQBZO - MASK 4KB —| 128B MB89821
f series
controller/driver
(50seg. x 4com.),
PWM timer 8KB | 256B MB89823R
(8-bit x 1ch.),
PWC timer
(8-bit x 1ch.) 16 KB — 256 B MB89825
Equivalent device
H OTPROM 16 KB |— 256 B — MBSQBZO — MB89P825
series
Evaluation target device
L] Evalugtlon . 32 KB L | 1k M88982O || MB89PVS820
device (Ext.) series

(Continued)




8-bit Proprietary F’MC-8L Family

MB89480 Series

Standard products (built-in LCD controller/driver)

Internal LCD Controller/Driver Products

e Maximum clock frequency: 12.5 MHz (32.768 kHz)

MB89485 MB89P485
Fg&m ;?ZKE OTFTE,\(,?'})’I11ZGBKB ¢ Minimum execution time: 0.32 us (61 ps)
* Operating temperature range: - 40°C to +85 °C
MB89485L MB89P485L MB89PV480
ROM 16 KB OTPROM 16 KB Ext. ROM
RAM 512 B RAM 512 B RAM 1KB
Operating Package
Part number | power supply Functions
voltage (V) LQFP | SH-DIP
1/O ports: 42
MB89485L +2.210+3.6 64P | LCD controller/driver: 124 elements, 2 to 4 common,
8 to 31 segments,4 bias power supplies,
31 x 4-bit LCD display RAM
MB89485 +2.21t0 +5.5 64P Selectable as a mask option
64P A/D converter: 10-bit x 4ch.
(0.65mm Timer/counter: 8-bit x 4ch.(16-bit x 2ch.)
pitch) Timebase timer (WDT): 21-bit x 1ch.
MB89P485L +2.7 t0 +3.6 64P PWM timer: 8-bit x 1ch.
PWC timer: 8-bit x 1ch.
PPG timer: 6-bit x 1ch.
MB89P485 +3.51t0 +5.5 64P | UART/SIO: 1ch.
Interrupts: 8ch. (Level) +4ch. (edges)
Clock prescaler
MB89PV480 | +2.7 to +5.5 - 4c | Buzzer output
Low-power consumption (stand-by functions) modes: Sleep, stop, sub, watch

Packages: P - plastic, C - ceramic

MB89820 Series

Standard products (LCD controller/driver, built-in UART)

MB89823R
ROM 8 KB

e Maximum clock frequency: 5 MHz
¢ Minimum execution time: 0.8 ps
¢ Operating temperature range:

MB89825
ROM 16 KB
RAM 256 B

MB89821
ROM 4 KB RAM 256 B -40°C to +85°C
RAM 128 B MB89P825 MB89PV820
OTPROM 16 KB Ext. ROM
RAM 256 B RAM 1 KB
<Evaluation device>
Operating Package
Part number power supply Functions
voltage (V) LQFP | MQFP
MB89821 80P /O ports: 32 _
Timebase timer (WDT): 20-bit x 1ch.
PWM timer: 8-bit x 1ch.
MB89823R +2.2to +6.0 80P PWC timer- 8.bit  1ch.
LCD controller/driver:200 elements, 2 to 4 common, 34 to 50 segments,
WEEEEED 8op 3 bias power supplies, 8-bitx25 LCD display RAM
SIO: 8-bit x 1ch.
MB89P825 80P UART: 5-, 7-, 9-bit x 1ch.
+2.710 +6.0 Interrupts: 5 internal, 2 external
MB89PV820 - 80C | Low-power consumption (stand-by functions) modes: Sleep, stop

Packages: P - plastic, C - ceramic
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8-bit Proprietary FAMC-8L Family

(Continued)

(Continued)

20

Internal LCD Controller/Driver Products

(Continued)
Main functions ?;"n?: Type ROM RAM Part number
] LQD controller/ | | M889_160/A L | MAsK 4 KB 128 B MB89161
driver(24seg. x series
4com.),
A/D converter
(8-bit x 8ch.), L MB89161A
PWM timer
(8-bit x 2ch.) 8KB || 256 B MB89163
L MB89163A
16 KB 512B MB89165
MB89165A
Equivalent device
H OTPROM 16 KB 512 B (— MB89160 — MB89P165
series
Equivalent device
H EPROM 16 KB 512 B — M889160 — MB89W165
series
Evaluation target device
| Evalugtlon | |32 KB 512B || M889160 | MB89PV160
device (Ext.) series
(Continued)




8-bit Proprietary F’MC-8L Family

MB89160/160A Series

Internal LCD Controller/Driver Products

Standard products (LCD controller/driver, built-in A/D converter)

MB89163/A
ROM 8KB
RAM 256B

MB89161/A
ROM 4KB

MB89165/A * Maximum clock frequency:4.2 MHz (32.768 kHz)
FF‘{OAM ;?EBB *  Minimum execution time:0.95 us to 15.3 ps (61 us)

* Operating temperature range:-40°C to +85°C

MB89W165

RAM 128B

MB89P165
OTPROM 16KB
RAM 512B

EPROM 16KB
RAM 512B

MB89PV160
Ext. ROM
RAM 512B

<Evaluation device>

Operating Package
Part number power supply Functions
voltage® (V) QFP | LQFP | MQFP
MB89161 80P 80P . I/O ports: Max. 54(depends on the number of segments option)
Timebase timer (WDT): 21-bit x 1ch.
MB89161A 80P 80P - Timer/counter: 8-bit x 2ch.(can operate as 16-bit x 1ch. event)
PWM timer: 8-bit x 2ch.
A/D converter: 8-bit x 8ch.
MB89163 80P 80P . LCD controller/driver:96 elements, 2 to 4 common,
+2.2 10 +6.0 8 to 24 segments,
MB89163A 80P 80P - 4 bias power supplies,
8-bit x 12 LCD display RAM,
) Booster circuit (MB89161A/163A/165A)
MB89165 80P | 80P No booster circuit (MB89161/163/165/PV160)
(Selectable as a mask option on the MB89P165
MB89165A 80P 80P - and MB89W165)
SIO: 8-bit x 1ch.
) Clock prescaler: 15-bit
VEREIEE 8oP 8oP Remote control carrier generator
Buzzer output (7 sources)
MB89W165 +2.7 to +6.0 80C - - Interrupts: 7 internal, 12 external
Low-power consumption (stand-by functions) modes: Sleep, watch,
MB89PV160 - - 80C stop, sub

*: A/D = 3.5V t0 6.0V
Packages: P - plastic, C - ceramic
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8-bit Proprietary FAMC-8L Family

(Continued)

(Continued)

22

(Continued)

Main functions

Series
name

Type

Internal LCD Controller/Driver Products

ROM

RAM

A/D converter

| (10-bit x 8ch.)

UART,
UART/SIO,

I2C bus interface,
PWM timer
(8-bit x 2ch.),
timer/counter
(8-bit x 2ch.),
PWC timer

(8-bit x 1ch.),
PPG timer

(6-bit x1ch.,
12-bit x 1ch.),
LCD controller/
driver

(24seg. x4 com.)

MB89560A
series

MASK

32 KB

1 KB

Part number

MB89567A

Equivalent device

MB89567AC

OTPROM

48 KB

1 KB

MB89560A
series

MB89P568

Evaluation target devi

ce

Evaluation
device

56 KB
(Ext.)

— 1 KB

MB89560A
series

MB89PV560

~|LCD controller/

driver(28 seg. x 4
com.),
low-voltage detec-
tion circuites,

real time 1/O,

A/D converter
(8-bit x 8ch.),
UART,

PWM timer

(8-bit x 2ch.),
SIO(8-bit x 1ch.)

MB89920
series

MASK

8 KB

256 B

MB89923

16 KB

512B

MB89925

Equivalent device

OTPROM

48 KB

1KB

MB89920
series

MB89P928

Evaluation target devi

ce

Evaluation
device

48 KB
(Ext.)

— 1 KB

MB89920
series

MB89PV920




8'bit Proprietary FZMC'SL Family Internal LCD Controller/Driver Products

MB89560A Series

Standard products (personal computer, microwave ovens, etc.)
¢ Maximum clock frequency: 12.5 MHz (32.768kHz)

MB89567A/AC MB89P568 MB89PV560 ini ion time:
ROM 32KB OTPROM 48KB Ext. ROM . M|n|mu‘m execution time: 0.32 us (61ps)
RAM 1KB RAM 1KB RAM 1KB ¢ Operating temperature range: -40°C to +85°C

<Evaluation device>

Package
Part numb °perat'"gl LQFP | LQFP Funct
art number | power supply QFp | ©5mm, (065mm, yqFp unctions
voltage (V) 012x12| 014 x 14
mm) mm)
1/0 ports: 50
Timebase timer (WDT): 21-bit x 1ch.
MB89567A 80P 80P 80P - | Timer/counter: 8-bit x 2ch. (can operate as 16-bit)

PWM timer: 8-bit x 2ch.
PWC timer: 8-bit x 1ch.
+2.2t0 +5.5 PPG timer: 6-bit x 1ch.,12-bit x 1ch.
A/D converter: 10-bit x 8ch.

) . L
MBB89567AC 80P 80P 80P ) h%F?#s(;nt;arga%ﬁ (><bl1“(|:tl'1l.nto MB89567C/567HC/P568/PV560)
SIO: 8-bit x 1 ch.
UART/SIO: 1 ch.
LCD controller/driver:96 elements, 2 to 4 common,

8 to 24 segments,

MB89P568 80P | 80P 80P - 12 x 8-bit LCD display RAM, static, duty
Booster circuit

Selected as an option)

2.71t0 +5.5 (
re o (MB89560/560A)
No booster circuit (MB89560H)
MB89PV560 h - h 80C Interrupts: 10 internal, 12 external

Low-power consumption (stand-by functions) modes:
Sleep, watch, stop, sub

Packages: P - plastic, C - ceramic

MB89920 Series

Standard products (LCD controller/driver, built-in A/D converter)

MB89925
ROM 16KB
RAM 512B

e Maximum clock frequency: 8 MHz

¢ Minimum execution time: 0.5 us

¢ Operating temperature range:
-40°C to +85°C

MB89P928

OTPROM 48KB ME%QEX%O
RAM 1KB .
oM BrE IR

RAM 256B <Evaluation device>

Operating power Package

Part number supply voltage®
5 y(v) ) QFP MQFP

Functions

1/0O ports: 69

MB89923 80P - Timebase timer (WDT): 20-bit x 1ch.

PWM timer: 8-bit x 2ch.

+2.210 +6.0 A/D converter: 10-bit x 8ch.

MB89925 80P R LCD controller/driver: 112 elements, 2 to 4 common, _

16 to 28 segments, 3 bias power supplies,

8-bit x 14 LCD display RAM

UART: 7 to 8-bit x 1ch.

MB89P928 80P - Low-voltage detection reset

SIO: 8-bit x 1ch.

+2.7 t0 +6.0 Buzzer output

Interrupts: 10 internal, 4 external

MB89PV920 - 80C | Realtime I/O

Low-power consumption (stand-by functions) modes: Sleep, stop

*: A/D = 3.5V to 6.0V
Packages: P - plastic C - ceramic
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8-bit Proprietary FAMC-8L Family

(Continued)

24

Internal LCD Controller/Driver Products

Pin Main functions Series Type ROM RAM Part number
count name
100 — UART‘. — MBBQSOO —— MASK 8 KB 256 B MB89803
PWM timer series
(8-bit x 1ch.),
PWC timer
16 KB 12B MB
(8-bit x 1ch.), 6 5 89805
Timebase timer
(21-bit x 1ch.), Equivalent device
LCD controller/ | otPROM || 48 kB || 2kB || MBBI8OO | | \igsgpgos
driver(70 seg. x 4 series
com.)
Evaluation target device
| Evalugtlon KB || MBSQSOO | MB89PVS00
device series
|| A/D converter MBS9SSOA | | mASK | 32KB || 1KB MB89557A

(10-bit x 8ch.), series
D/A converter
(8-bit x 2ch.),
UART or SIO, 48 KB 2KB MB89558A
UART/SIO,
PWM timer Equivalent device
(8-bit x 2ch.), MB89557A
timer/counter H OTPROM 48 KB 2KB H MB89558A || MB89P558A
(8-bit x 2ch.) x 2
(16-bit x 1ch.), Evaluation target device
PWC timer Evaluation 32 KB MB89550A
(8-bit x 1ch.), 7| device | | (Ext)| | 2KB 1 eries [ | MBBOPVSS0A
PPG timer
(6-bit x 1ch.),

LCD controller
(32seg. x 4 com.)

(Continued)




8-bit Proprietary F’MC-8L Family

MB89800 Series

Standard products (LCD controller/driver)

MB89805

MB89P808

Internal LCD Controller/Driver Products

e Maximum clock frequency: 10 MHz
¢ Minimum execution time: 0.4 us/5V
¢ Operating temperature range:

ROM 16KB OTPROM 48KB _AQ® o
RAM 512B RAM 1KB /' MB89PV800 40°C to +85°C
Ext. ROM
MB89803
ROM 8KB RAM 1KB
RAM 256B <Evaluation device>
Operating power Package
Part number supply voltage Functions
) LQFP | QFP | MQFP
_ | /O ports: 32
MB89803 9910 46.0 100P 100P Timebase timer (WDT): 21-bit x 1ch.
+&.210 40 PWM timer: 8-bit x 1ch.
MB89805 100P | 100P | - | pWC timer: 8-bit x 1ch.
UART: 1ch.
MB89P808 100P 100P - LCD controller/driver: 280 elements, 4 common,
70 segments, 4-bit x 70 LCD display RAM,
+2.7 to +6.0 vias Supply 3
MB89PV800 - - 100C | Interrupts: 5 external
Low-power consumption (stand-by functions) modes: Sleep, stop
Packages: P - plastic C - ceramic
MB89550A Series
Standard products (compact camera, etc.)
MB89558A MB89P558A e Maximum clock frequency: 12.5 MHz (32.768kHz)
F:ROA'\,&“ZSKKBB OT;R?A’\QQSKB T BB9P V550 e Minimum execution time: 0.32 s (61us)
MB89557A Ext. ROM * Operating temperature range: -40°C to +85°C
ROM 32KB RAM 2KB
RAM 1KB <Evaluation device>
Operating Package
Part number power supply Functions
voltage (V) LQFP | TQFP | MQFP
1/0 ports: 66
R Timebase timer (WDT): 21-bit x 1ch.
B 100P | 100P Timer/counter: 8-bitx4ch.(16-bit x 2ch.),16-bitx1ch.
+2.2 to +3.6" PWM timer: 8-bit x 2ch.
-2 PWC timer: 8-bit x 1ch.
+2.21045.5 PPG timer: 16-bit x 1ch.
MB89558A 100P 100P - A/D converter: 10-bit x 8ch.
D/A converter: 8-bit x 2ch.
LCD controller/driver: 128 elements, 2 to 4 common,
8 to 32 segments,
1/2, 1/3 bias power supplies,
MB89P558A 100P | 100P - 32 x 4-bit LCD display RAM,
booster circuit (selected as an option),
+2.7 to +5.5 static, duty
UART/SIO: 8-bit x 2ch.
MB89PV550A R B 100C Interrupts: 10 internal, 5 external ) _
Low-power consumption (stand-by functions) modes: Sleep,
watch, sub

*1: Power supply for logic at Vcc1
*2: Power supply for 1/0 at Vcc2
Packages: P - plastic, C - ceramic
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8'bit Proprietary FZMC'SL Family Internal LCD Controller/Driver Products

(Continued)
Main functions Series name Type ROM RAM Part number

A/Dconverter | | MB89490 | | sk | lasks || 2kB MB89498
(10-bit x 8 ch.) , series

LCD controller
(32 seg. x 4 com.) , Equivalent device

timer/counter MB89490

(8/16-bit x 2 ch.) , Flash — 60KB [ — 2KB 1 " jes [ MB8OF499

UART (1 ch.),
SIO (8-bit x 1 ch.), Evaluation target device

Iii(éecr:?l interrupts |_| Evaluation S>KB || MB89490 | | MBS9PV490

device series
PWM timer

(8-bit x 2 ch) ,
12C interface,
Remote control
receiving circuit,
Sub clock 4-
multiply circuit




8'bit Proprietary F2MC'8L Family Internal LCD Controller/Driver Products

MB89490 Series

Standard products (Remote control receiving circuit, Sub clock multiply circuit)

MB89F499 * Maximum clock frequency: 12.5 MHz

F;a:’\r}lgoKI(BB MEBBQPV490 * Minimum execution time: 0.32 ps
MB89498 xt. ROM - 400 o
ROM 48 KB RAM 2 KB e Operating temperature range: -40°C to +85 °C
RAM 2 KB <Evaluation device>
Operating Package
Part number power supply Functions
voltage (V) QFP | LQFP | MQFP
I/O ports: 66
A/D converter: 10-bit x 8 ch.
MB89498 +2.2t0 +3.6 | 100P | 100P - |Timer/counter: 8-bit x 2 ch. (16-bit x 1 ch.)

Timebase timer (WDT): 21-bit x 1 ch.
Watch timer: 1 ch.
PWM timer : 8-bit x 2 ch.
LCD controller/driver:128 elements, 2 to 4 common,
16 to 32 segments,
MB89F499 100P | 100P ) 1/2, 1/3 bias power supplies,
32 x 4-bit LCD display RAM
gPéRT : 8-bit x 1 ch.
10 : 8-bit x 1 ch.
*2.710+3.6 I2C interface: 1 ch.
Interrupts: edge 8 ch./level 8 ch.
100C |Remote control receiving circuit
Sub clock 4-multiply circuit

Low-power consumption (stand-by functions) modes: Sleep, stop,
watch, sub

MB89PV490 - -

F2MC-8LFamily

Packages: P - plastic, C - ceramic



8-bit Proprietary F2MC-8L Family VD DriverDTMF Generator Products

F2MC-8L Family VFD Driver Products

Pin Main functions Series Type ROM RAM Part number
count name
F2MC.-8L — 64 |— Vacuum fluores- MBBQMO F-— MASK | 8KB —{256B MB89143A
Family cent display series
VFD .
Driver driver,
Products A/D gonverter H 12 KB — 256 B MB89144A
(10-bit x 12ch.),
PWM timer
(8-bit x 1ch.), H 16 KB —{ 512 B MB89145
MPG timer
(12-bit x 1ch.),
timer/counter L{24 KB — 768 B MB89146
(8-bit x 2ch., can
operate as 16- Equivalent device
bit), MB89140
SIO(8-bit x 1ch.) H OTPROM |— 32 KB |—{ 1 KB |— series 1 MB89P147

Evaluation target device

| |Evaluation| [32KB| | g | | MB89140 | |\ \noony a0
device (Ext.) series

F2MC-8L Family DTMF Generator Products

Pin Ma.' n Series Type ROM RAM Part number
count functions name
2 H -
FPMC-8L | | 1o [ |DTMFgenera- | | MBB98SO | | \5qy 48 KB |— 1.5 KB MB89898
Family tor, series
Internal A/D converter
DTMF (8-bit x 8ch.),
Generator SIO, 60 KB | 2 KB MB89899
Products PWM timer,
software
modem Equivalent device
- OTPRO.M I 60KB |- 2KB |— MBSS.)BQO — MB89P899
Evaluation series
device
Evaluation target device
] Evalugtlon . 60 KB L | okB || MB89890 | MB89PV890
device (Ext.) series

28



8-bit Proprietary FAMC-8L Family

MB89140 Series

VFD Driver/DTMF Generator Products

Standard products (vacuum fluorescent display driver, 10-bit A/D converter, built-in inverter macro)

MB89145
ROM 16KB

MB89144A
RAM 512B

ROM 12KB
RAM 256B

MB89143A
ROM 8KB
RAM 256B

MB89146
ROM 24KB
RAM 768B

e Maximum clock frequency:
8 MHz (32.768 kHz)

¢ Minimum execution time:
0.5 usto 8.0 us (61 us)

¢ Operating temperature range:
-40°C to +85°C

MB89P147
OTPROM 32KB
RAM 1KB

<Evaluation device>

Operating Package
Part number | power supply Functions
vo|tage (V) SDIP QFP MDIP MQFP
MB89143A 64P ] ’ ’ :fl%r?cxittsr;s?:nd voltage ports: 25
MB89144A +4.010 +6.0 64P ) ) | Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 8-bit x 2ch. (16-bit x 1ch.)
PWM timer: 8-bit x 1ch.(MB89143 except)
MB89145 64P | 64P - - | MPG timer: 12-bit x 1ch.(MB89143 except)
- | A/D converter: 10-bit x 12ch.(MB89143: 8-bit x 8ch.)
MB89146 64P 64P - - SIO: 8-bit x 1ch.
+2.7t0 +6.0 * Clock prescaler: 15-bit
MB89P147 64P | 64P - - | Buzzer output
Interrupts: 10 internal, 2 external
Low-power consumption (stand-by functions) modes:
MB89PV140 - - 64C 64C Sleep, watch, stop, sub

*: A/D = 3.5V to 6.0V
Packages: P - plastic, C - ceramic

MB89890 Series

Standard products (DTMF generator, built-in MSK modem 100-pin)

MB89898

e Maximum clock frequency:
8 MHz (32.768 kHz)

* Minimum execution time:
0.5 us to 8.0 us (61 us)

MB89899
ROM 60KB
RAM 2KB

ROM 48KB MB89P899
RAM 1.5KB OTPROM 60KB VRV, * Operating temperature range:
RAM 2KB -20° °
Ext. ROM 20°C to +85°C
RAM 2KB

<Evaluation device>

Operating Package

Part number | power supply

voltage *(V) QFP | MQFP

Functions

MB89898 100P -
+2.2 10 +6.0

MB89899 100P -

MB89P899 100P -

+2.7 to +6.0
MB89PV890 - 100C

I/O ports: 85

Timebase timer (WDT): 21-bit x 1ch.

Timer/counter: 8-bit x 2ch. (can also operate as 16-bit x 1ch.)

PWM timer: 8-bit x 1ch.

A/D converter: 8-bit x 8ch.

DTMF generator: All tone output for CCITT

SIO: 8-bit x 1ch + serial with 1-byte buffer x 1ch.

MSK software modem output: 1200, 2400bps

MSK software modem timer: 1ch. (built-in noise reduction circuit)

Clock prescaler: 15-bit

Buzzer output (7 tones)

Interrupts: 9 internal, 16 external (4 x edge interrupts, 12 x level interrupts)
Low-power consumption (stand-by functions) modes: Sleep, watch, stop

*: A/D = 3.5V to0 6.0V
Packages: P - plastic, C - ceramic
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F2MC-8L Family Inverter Motor Control Products

Pin

Main

Series

Inverter Motor Control Products

. Type ROM RAM Part number
count functions name
2 - -
FMC-BL | | gq | [Invertercon- | | MBB9860 | | yjpqr 16 KB [ 512B MB89865
Family trol circuit, series
Inverter A/D converter
Motor (10-bit x 8ch.),
Control PWM timer, 32KB 1KB MB89867
Products UART,
SIO Equivalent device
= OTPRO.M — 32 KB 1 KB MBSQSGO — MB89P867
Evaluation series
device
Evaluation target device
= EPRO.M — 32 KB 1 KB — M889860 — MB89W867
Evaluation series
device
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MB89860 Series

ASMC (1) (inverter motor control, built-in high-speed pulse output)

MB89867
ROM 32KB

Inverter Motor Control Products

e Maximum clock frequency: 10 MHz
¢ Minimum execution time: 0.4 ps

RAM 1KB
¢ Operating temperature range:
MB89W867 -40°C to +85°C

MB89P867 | EPROM 32KB
MB89865 OTPROM 32KB\ RAM 1KB
ROM 16KB RAM 1KB
RAM 512B . .

<Evaluation device>
Operating power| Package
Part number | supply voltage Functions
1/0 ports:68

MB89865 80P Timebase timer (WDT): 20-bit x 1ch.

MB89867 80P ~ 7ch.

MB89P867 80P
A/D converter: 10-bit x 8ch.
+2.7 to +5.5 *2 SIO: 8-bit x 1ch.
UART: 8-bit x 1ch.
MB89W867 80C Interrupts: 9 internal, 4 external

. PWM timer: 8-bit x 2ch. (with reload timer function)
+2.710 +6.0 Timer unit:10-bit up/down count timer x 1ch., output compare registers x 4
(with buffer), (0.4ps min. resolution), real time waveform output pins

Dead time timer:4-bit load timers x 3ch. (non-overlap 3-phase waveform output

for AC inverter motor control.), includes a function to disable
output on detection of over-current (edge or level input)

Low-power consumption (stand-by functions) modes: Sleep, stop

*1: A/ D=35Vt06.0V
*2: AD=35Vto55V
Package: P - plastic, C - ceramic
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F2MC-8L Family Internal USB Products

Internal USB Products

Pin Ma_ln Series name Type ROM RAM Part number
count functions
FEMC-8L | | g4 | [USBIunclion, | [MBESSSOBBW| | gk | |gks | 15128 MB895838
Family ’ series
Parallel port,
Internal PWM timer
uUsB
Products 1 MB89583BW
16 KB 1 KB MB89585B
]; N MB89585BW
18 KB MB89589B
Equivalent device
L OTPRO.M — 16 KB 1 KB MBBQ.SBOB — MB89P585B
Evaluation series
device
M8895.808W — MB89P585BW
series
18 KB |—{ MB89589B |— MB89P589B
USB function, MB89051
"~ UART/SIO — series MASK |—32KB|I— 2KB MB89051
(1ch.),
external inter- Flash
SIVF\)ItI\S/I (t?rﬁgr.) mer?ﬁsory Equivalent device
2 i -
;aiebast':’;t‘)” Flash |—|32KB|—| 2KB |—| MB89051 || MB89F051
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MB89580B/580BW Series

Standard products (Internal USB function)

MB89589B
OTPROM 16KB
RAM 18KB

Internal USB Products

e Maximum clock frequency: 12 MHz
¢ Minimum execution time: 0.33 us
¢ Operating temperature range:-40°C to +85°C

B89583B/BW\ oM 1KB
ROM 8KB

MB89P585B/B
OTPROM 16KB
RAM 1KB

MB89P589B
OTPROM 16KB
RAM 18KB

RAM 512B

<Evaluation device>

Package
Operating
Part number power supply LQFP LQFP Functions
voltage (V) (0.5 mm (0.65 mm
pitch) pitch)
MB89583B 64P - 1/0 ports: 53
VP —— Timebase timer: 21-bit x 1ch.
e 64P - PWM timer: 8-bit x 2ch. (also used as PPG timer x 1ch.)
MB89585B 64P - USB function
D — UART/SIO: 1ch.
MB89585BW 3010 +5.5 64P - Parallel port
MB89589B IR0 HS. ; 64p | State of terminal RPVP(D+) and RPVM(D-) until starting USB
- connection:
MB89P585B 64P - High-Z: MB89593B/595B/P595B
MB89P585BW 64P i Low-level output: MB89593BW/595BW/P595BW
Interrupts: 8 external
MB89P589B - 64P Low-power consumption (stand-by functions) modes: Sleep, stop

Package: P - plastic

MB89051 Series

Standard products (Internal USB function)

* Maximum clock frequency: 12 MHz
¢ Minimum execution time: 0.33 us

%‘ﬁggig F|aSrI]VI £221|22§132 KB ¢ Operating temperature range:-40°C to +85°C
RAM 2 KB RAM 2 KB (USB operation: 0°C to +70°C)
<Evaluation device>
Operating power Package
Part number supply voltage Functions
V) LQFP
I/O ports: 41
USB function (endpoint: 4)
B 64P Timebase timer: 21-bit x 1 ch.
PWM timer: 8-bit x 2 ch.
+3.0 to +5.5 UART/SIO: 1 ch.
Interrupts: 7 external
I2C bus interface (1 ch.)
VBRI 64P Clock output: 6 MHz, 12 MHz
Low-power consumption (stand-by functions) modes: Sleep, stop

Package: P - plastic
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F2MC-8FX Family Features

¢ Minimum execution time: 62.5 ns/16 MHz

¢ Operating voltage: +1.8 V to +3.6 V or +2.5 V to +5.5 V, external clock: 32.768 kHz to 32.5 MHz

* Software-switchable instruction cycle provides low voltage, low-power comsumption operation (clock gear function)
* Backup voltage in stop mode (voltage required to maintain RAM data): Min. +1.5 V (3 V products)

¢ Bitwise selectable pull-up resistors for each 1/0O port

* Memory space: Max. 64 Kbytes

Memory space

FFFFH —& 7y
FFDOH p=p=mmmm - "A” " Vector
S O _y addressing
Immediate 64KB
Program addressing
aica +127 " a .
i Relative
addressing
128 - T Extended
v v _addressmg
OFFFH Prohibition area Index
I/O area addressing
OF80H Extended
Prohibition area direct Pointer
addressing addressing
o47FH | -& - oo -
0200H [ - F---=----- S R
General-purpose
Data area register
0100H b~k ---------Y addressing, _ _ -Bit" -
Direct direct
/O area addressing addressing
0000H 3 2
* Memory mapped I/O
* Registers
Dedicated registers
General-purpose registers: 8 x 8-bit per bank, Max. 32 banks
Dedicated registers General-purpose registers
I AR : AL | Accumlator Max. 32 Upper address
| TH ' TL | Temporary accumulator
| PC | Program counter
| IX | Index register
| SP | Stack pointer
| EP | Extra pointer
| PS Program status
N RP__ Y CCR___ | Redgister bank pointer
! L 8 pits __' Condition code register

16 bits -

0100H+(RP x 8H) — Lower address

L— 8 bits —!
¢ Enhanced interrupt function (prioritized multiple interrupts)
¢ Powerful operation and transfer functions
Multiplication and division instructions: 8-bit x 8-bit = 16-bit (0.5 us/16 MHz), 16-bit + 16-bit = 16-bit (1.1 us/16 MHz)
Data transfer: Max. 16-bit
e Number of instructions: 136
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F2MC-8FX Family Product Range

LCDC

Standard

A

......

MB95160M Page
46
ROM 16 to 60KB
MB95150M MB95120
Page Page
\ ROM 32KB 44 ROM 16 to 60KB| 46
MB95100AM
| Page
ROM 16 to 60 KB | 42
MB95110M
Page
ROM 16 to 60KB| 40
MB95110B MB95100B
Page Page
ROM32t060KB| 38 J\ROM48to60KB| 40
- — — - =
/ MB95140 \
P Page |
ROM32KB | 36
—_—_— — — -
MB95130MB
Page
ROM 8 to 32KB| 36
T T T T T — |
28-pin 32-pin 48-pin 52-pin 64-pin 100-pin

35

F2MC-8FX Family
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F2MC-8FX Family Standard Products

Pin

count

Main functions

Series name

Type

ROM

RAM

F2MC-8FX

Family

28/
30

Standard
Products

UART/SIO (1 ch.),
LIN UART (1 ¢ch.),
8/16-bit compound
timer (1 ch.) ,
8/16-bit PPG (1 ch.) ,
16-bit PPG (1 ch.) ,
A/D converter
(10-bit x 8 ch.) ,
external interrupts
(8ch.),

watch prescaler,
watch counter

| | MB95130MB

series

MASK

32 KB

1KB

Part number

One sector
Flash

8 KB

256 B

MB95136MB **

MB95F133J

16 KB

512B

32 KB

MB95F134J

MB95F136MB

Evaluation
device

60 KB

3.75
KB

MB95FV100D-103

32

(Continued)
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UART/SIO (1 ch.) ,
LIN UART (1 ¢ch.),
8/16-bit compound
timer (2 ch.) ,
8/16-bit PPG (2ch.) ,
16-bit PPG (1 ch.) ,
A/D converter
(10-bit x 8 ch.) ,
external interrupts
(8ch.),

watch prescaler,
watch counter

MB95140
series

One sector
Flash

32 KB

**: Under planning

MB95F146 *

Evaluation
device

60 KB

3.75
KB

MB95FV100D-101

*: Under development
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MB95130MB Series

Built-in A/D converter, UART, etc.
e Maximum internal clock frequency : 16 MHz

(32.768 kHz x 4)

MB95F134J MB95F136MB MB95FV100D-103

MB95F133J

— ™
MB95136MB \ One-sector Flash | |One-sector Flash || One-sector Flash Dual operation . . .

[ Roma2KB memory 8 KB || memory 16 KB || memory 32KB || Flash memory 60 KB | * Minimum execution time: 62.5 ns (7.63 ps)
\ RAM1TKB s\ RAM256B RAM 512B RAM 1 KB RAM375KB / * Operating temperature range: -40 °C to +85 °C

Under planning <Evaluation device>

. Package
Operating
Part number power supply| SOP | SSOP Functions
voltage (V) |(1.27mm| (0.65 mm FBGA
pitch) pitch)

I/O ports: 20 Max. (single-clock)

MB95F136MB 28P 30P - 18 Max. (dual-clock)
UART/SIO : 1 ch.
MB95F133J 28P - — |LIN UART : 1 ch.
+2.510 +5.5 *1 8/1 6-b?t compgund timerf 16-bit x 1 ch. (8-bit x 2 ch.)
8/16-bit PPG timer : 16-bit x 1 ch. (8-bit x 2 ch.)
LB R 28P - = |[16-bit PPG timer : 1 ch

A/D converter : 10-bit x 8 ch.
Timebase timer (WDT) : 21-bit x 1 ch.
External interrupt : 8 ch.

Watch prescaler, watch counter
Low-voltage detection reset (option
MB95FV100D-103 | +2.7t0+5.5 | - - | 22ap |0 Supf’ervis or (option) t (option)
Low-power consumption modes : Sleep, stop, sub, watch mode

OMB95136MB 28P 30P -

*2

Package: P - plastic

O: Under planning
*1: The range of the voltage is different depending on the frequency.
*2: MB95F134J and MB95F133J have Low-voltage detection reset and Clock Superviser.

MB95140 Series
Built-in A/D converter, UART, etc.
7" MBQS_FMG_ ™~ MBY5FV100D-101 \ » Maximum internal clock frequency : 16 MHz (32.768 kHz x 4)
One sector \ Dual operation =}, \tinimum execution time: 62.5 ns (7.63 ps)
Flash memory 32 KB Flash memory 60KB/ | Operating temperature range: -40 °C to +85 °C *
RAM 1 KB / RAM 3.75 KB p g p ge:

<Evaluation device>

Undér development

Operating Package

Part number power supply LQFP

Functions

voltage (V) (0.8 mm pitch) aEe
1/0 ports: 24 Max. (single-clock)
22 Max. (dual-clock)
© MB95F146 +1.8t0 +3.3* 32P - UART/SIO : 1 ch.

LIN UART : 1 ch.
8/16-bit compound timer : 16-bit x 2 ch. (8-bit x 4 ch.)
8/16-bit PPG timer : 16-bit x 2 ch. (8-bit x 4 ch.)
16-bit PPG timer : 1 ch
A/D converter : 10-bit x 8 ch.
MB95FV100D-101| +2.6 to +3.6 - 224p  |Timebase timer (WDT) : 21-bit x 1 ch.
External interrupt : 8 ch.
Watch prescaler, watch counter
Low-power consumption modes : Sleep, stop, sub, watch mode

Package: P - plastic

©: Under development
*: The range of the voltage is different depending on the temperature and the frequency.
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(Continued)

(Continued)
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Part number

MB95116B

MB95F118B

Pin Main functions Series Type ROM RAM
count name
| |48 | |UART/SIO (1ch), | [MB9ST10B| |\ | laokB 1 KB
52 | |LIN UART (1 ch.), series
12C bus interface (1
ch),
8/16-bit compound
timer (2 ch.) , B OpI(:e)IE;atilon — 60 KB 2 KB
8/16-bit PPG (2 ch.) , Flash
16-bit PPG (1 ch.) ,
A/D converter i
(10-bit x 8 ¢ch.) , || Evaluation | | .o\ p 3.75
external interrupts device KB
(8ch.),
watch prescaler,
watch counter

MB95FV100D-101




8-bit Proprietary FPMC-8FX Family standard Products

MB95110B Series

Built-in A/D converter, UART, etc.
* Maximum internal clock frequency : 16 MHz (32.768 kHz x 4)

MB95F118B
MBO5116B Dual operation M%QSIIZV1OrOIz-1nO1 * Minimum execution time: 62.5 ns (7.63 ps)
R&h’cﬁzéBB FHShﬂ’R&";OKFé 60 KB Flashuzwg%eo?yoso kg|* Operating temperature range: -40 °C to +85 °C *
RAM 3.75 KB
device>
Operating Package
Part number power supply| LQFP | BCC | LQFP Functions
voltage (V) | (0-5mm |(0.5mm | (0.65 mm | FBGA
pitch) pitch) pitch)
I/0O ports: 40 Max. (single-clock)
. . 38 Max. (dual-clock)
MB95116B +1.8t0 +3.6 *'| 48P 48P 2 =~ |UART/SIO : 1 ch.
LIN UART : 1 ch.
I2C bus interface : 1 ch.
8/16-bit compound timer : 16-bit x 2 ch. (8-bit x 4 ch.)
MB95F118B +1.8t0 +3.3*"| 48P 48P 52P —  |8/16-bit PPG timer : 16-bit x 2 ch. (8-bit x 4 ch.)
16-bit PPG timer : 1 ch
A/D converter : 10-bit x 8 ch.
Timebase timer (WDT) : 21-bit x 1 ch.
External interrupt : 8 ch.
MB95FV100D-101 | +2.6 to +3.6 - - - 224P |Watch prescaler, watch counter
Low-power consumption modes :
Sleep, stop, sub, watch mode

Package: P - plastic
*1: The range of the voltage is different depending on the temperature and the frequency.

*2: Under development
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(Continued)
Pin Main functions Series Type ROM RAM Part number

count name

| 52 | |UART/SIO (1ch), [ [MBOSTIOMI | o | 14gkp| | 2kB MB95117M
LIN UART (1 ch.), series
12C bus interface
(1ch), Dual
8/16-bit compound ™ operation | | 60 KB — 2 KB MB95F118M
timer (2 ch.) , Flash
8/16-bit PPG (2 ch.) ,
16-bit PPG (1 ¢ch.) ,
A/D converter H Flash 16 KB+—512B MB95F114J *
(10-bit x 8 ch.) ,
external interrupts
(8cn.), 32KB || 1KB MB95F116J *
watch prescaler,
watch counter

|| Bvaluation] gy gl | 375 MB95FV100D-103
device KB
*: Under development

UART/SIO (1 ch.), MB95100B

L 64 LIN UART (1 ch.) , A series [T Mask |—48KB— 2KB MB95107B
12C bus interface
(1ch), Dual
8/16-bit compound H . —60KBI— 2KB MB95F108B
) operation
timer (2 ch.) , Flash
8/16-bit PPG (2 ch.) ,
16-bit PPG (2 ch.) , :
16-bit reload timer | |Evaluation| | g4l | 375 MB95FV100D-101
(1ch), device KB
A/D converter
(10-bit x 12 ¢h.),
external interrupts
(12ch.),
watch prescaler,
watch counter

(Continued)
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MB95110M Series
Built-in A/D converter, UART, etc.

[ MBISF114J™ | MB95F116) >/~ MBI5F118M
Flash memory | * Flash memory | Dual operation
16 KB | 32KB Flash memory 60 KB

MB95FV100D-103\ * Maximum internal clock frequency : 16 MHz
Dual operation (32.768 kHz x 4)

¢ Minimum execution time: 62.5 ns (7.63 us)

MB95117M

ROM 48 KB Flash memory 60 KB

RAM2 KB RAM 3.75 KB
FBALCER / \JAM KB / RAM 2KB - - ¢ Operating temperature range: -40 °C to +85 °C
Under development <Evaluation device>
. Package
Operating
Part number power supply | LQFP Functions
voltage (V) | (0.6smm| FBGA
pitch)
I/0 ports: 40 Max. (single-clock)
MB95117M 52P - 38 Max. (dual-clock)
UART/SIO : 1 ch.
LIN UART : 1 ch.
©MB95F114J 52P - I2C bus interface : 1 ch.
* 8/16-bit compound timer : 16-bit x 2 ch. (8-bit x 4 ch.)
+2.510+5.5™ 8/16-bit PPG timer : 16-bit x 2 ch. (8-bit x 4 ch.)
©MB95F116J 52P - 16-bit PPG timer : 1 ch.
16-bit reload timer : 1 ch.
A/D converter : 10-bit x 8 ch.
MB95F118M 52P - Timebase timer (WDT) : 21-bit x 1 ch.
External interrupt : 8 ch.
Watch prescaler, watch counter
Low-voltage detection reset (option) *2
MB95FV100D-103 | +2.7 to +5.5 - 224P  |Clock superviser (option) *2
Low-power consumption modes : Sleep, stop, sub, watch mode

Package: P - plastic

©: Under development
*1: The range of the voltage is different depending on the frequency.
*2: MB95F114J and MB95F116J have Low-voltage detection reset and Clock superviser.

MB95100B Series

Built-in A/D converter, UART, etc.

MB95107B MB95F108B M%95'|:V100D_'101 * Maximum internal clock frequency : 16 MHz (32.768 kHz x 4)
ROM 48 KB Dual operation ual operation « Minimum execution time: 62.5 ns (7.63 us
RAM 2 KB Flash memory 60 kB | \ Flash memory 60 KB : :62.5ns (7.63 ps) )

RAM 3.75 KB ¢ Operating temperature range: -40 °C to +85 °C

RAM 2 KB
Under development

Under development <Evaluation device>

. Package
Operating
Part number power supply | LQFP BCC Ennetions
voltage (V) | (0.5mm | (0.5 mm FBGA
pitch) pitch)

1/0 ports: 55 Max. (single-clock)
53 Max. (dual-clock)
UART/SIO : 1 ch.
LIN UART : 1 ch.
12C bus interface : 1 ch.
8/16-bit compound timer : 16-bit x 2 ch. (8-bit x 4 ch.)
MB95F108B +1.8t0+3.3* | 64P 64P —  |8/16-bit PPG timer : 16-bit x 2 ch. (8-bit x 4 ch.)
16-bit PPG timer : 2 ch
A/D converter : 10-bit x 12 ch.
Timebase timer (WDT) : 21-bit x 1 ch.
External interrupt : 12 ch.
MB95FV100D-101 | +2.6 to +3.6 - - 224P \waich prescaler, watch counter
Low-power consumption modes : Sleep, stop, sub, watch mode

MB95107B +1.8t0+3.6 ¢ 64P 64P -

Package: P - plastic
*: The range of the voltage is different depending on the temperature and the frequency.
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L

Part number

MB95108AM

MB95F108AM

MB95F104AJ

MB95F106AJ

(Continued)

Main functions Series name Type ROM RAM
UART/SIO (1ch), [ |MBOSTOOAM| | g | 1 6okB || 2KB
LIN UART (1 ch.), series
12C bus interface

(1ch.), Dual
8/16-bit compound I operation — 60KB 2KB
timer (2ch.), Flash
8/16-bit PPG (2 ch.)
16-bit PPG (2 ch) ,
16-bit reload timer L Flash 16 KB 512 B
(1ch),

A/D converter

(10-bit x 12 ch.) , 32 KB 1KB
External interrupts
(12¢ch.),
watch prescaler, Evaluation 3.75
watch counter | device [ | 60 KB KB

MB95FV100D-103
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MB95100AM Series

Built-in A/D converter, UART, etc.

MB95FV100D-103 * Maximum internal clock frequency : 16 MHz

MB95F108AM f
VIB95108AM MB95F104AJ MB95F106AJ Dual operation Dual operation (32.768 kHz x 4)
ROM 60 KB Flas:'n e Flasgzm;én "Y' | \Flash memory 60 KB Flasg AN ggrsy}fg KB |« Minimum execution time: 625 ns (7.63 ps)
RAM 2 KB -
RAM2KB RAM 512 B RAM 1 KB *  Operating temperature range: -40 °C to +85 °C
<Evaluation device>
Operating Package
Part number power LaFP LQFP Functions
supply (0.5 mm | (0.65 mm | FBGA
voltage (V) pitch) pitch)
I/O ports: 54 Max. (single-clock)
MB95108AM 64P 64P - 52 Max. (dual-clock)
UART/SIO : 1 ch.
LIN UART : 1 ch.
MB95F104AJ 64P 64P — |I’C bus interface : 1 ch.
8/16-bit compound timer : 16-bit x 2 ch. (8-bit x 4 ch.)
+2.5t0 +5.5 ™ 8/16-bit PPG timer : 16-bit x 2 ch. (8-bit x 4 ch.)
16-bit PPG timer : 2 ch.
SR 64P 64P " |16-bit reload timer : 1 ch.
A/D converter : 10-bit x 12 ch.
Timebase timer (WDT) : 21-bit x 1 ch.
MB95F108AM 64P 64P —  |External interrupts : 12 ch.
Watch prescaler, watch counter
Low-voltage detection reset (option) *2
MB95FV100D-103 | +2.7 to +5.5 - - 224p |Clock superviser (option) *2
Low-power consumption modes : Sleep, stop, sub, watch mode

Package: P - plastic

*1: The range of the voltage is different depending on the frequency.
*2: MB95F104AJ and MB95F106AJ have Low-voltage detection reset and Clock superviser.
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F2MC-8FX Family Internal LCDC Products

Pin

count Main functions Series name Type ROM RAM Part number

F2MC-8FX | | 48 | |UART/SIO (1cn), | | MBISTSOM Mask 32 KB || 1KB MB95156M

Family 52 LIN UART (1 ch.), series

Internal 8/16-bit compound

LCDC timer (2 ch.) , One sector
Products 8/16-bit PPG (2ch.) , —32KBI— 1KB MB9SF156M

Flash
16-bit PPG (1 ch.) ,

A/D converter -
(10-bit x 8 ch.) , Evaluation | |56 yg| | 375 MB95FV100D-103

external interrupts device KB

(8ch),

LCD controller,
watch prescaler,
watch counter

UART/SIO (1 ch.), MB95160 One sector
1 8% LN uaRT (1ch), [ series Flash | |POKB [ 2KB MBOSF168M

12C bus interface

(1¢ch), -
8/16-bit compound Evaluation | | g gl | 3}535 MB95FV100D-103

X device
timer (2 ch.) ,

8/16-bit PPG (2 ch.) ,
16-bit PPG (1 ch.) ,
16-bit reload timer
(1ch),

A/D converter

(10-bit x 8 ch.) ,
external interrupts
(8ch),

LCD controller,
watch prescaler,
watch counter

(Continued)
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MB95150M Series

Built-in A/D converter, UART, LCD controller, etc.

MB95FV100D-103

Internal LCDC Products

* Maximum internal clock frequency : 16 MHz (32.768 kHz x 4)

MB95156M MB95F156M ' « Minimum execution time: 62.5 ns (7.63 ps)
ROM 32 KB One sector Dual operation .0 ting t i - -40 °C to +85 °C
RAM 1 KB Flash memory 32 KB Flash memory 60 KB perating temperature range: - 0 +
RAM 1 KB RAM 3.75 KB
<Evaluation device>
Operating Package
power LQFP LQFP -
Part number supply (0.5mm | (0.65 mm | FBGA Functions
voltage (V) | pitch) pitch)
I/0 ports: 39 Max. (dual-clock)
UART/SIO : 1 ch.
MB95156M 48P 52P - LIN UART : 1 ch.
8/16-bit compound timer : 16-bit x 2 ch. (8-bit x 4 ch.)
" 8/16-bit PPG timer : 16-bit x 2 ch. (8-bit x 4 ch.
+2510+5.5 16-bit PPG timer : 1 ch. ( )
A/D converter : 10-bit x 8 ch.
MB95F156M 48P 52P - Timebase timer (WDT) : 21-bit x 1 ch.
External interrupts : 8 ch.
LCD controller: 16 elements, 16 seg x 4 com
16 x 4-bit LCD display RAM
Watch prescaler, watch counter
MB95FV100D-103 | +2.7 to +5.5 - - 224P |Low-voltage detection reset (option)
Clock superviser (option
Low-power consumption modes : Sleep, stop, sub, watch mode

Package: P - plastic
*: The range of the voltage is different depending on the frequency.

MB95160M Series

Built-in A/D converter, UART, LCD controller, etc.

MB95FV100D-103

MB95F168M
One-sector

One sector

Flash memory 60 KB Flash memory 60 KB y

Maximum internal clock frequency : 16 MHz (32.768 kHz x 4)
Minimum execution time: 62.5 ns (7.63 pus)
Operating temperature range:

RAM 2 KB RAM 3.75 KB -40 °C to +85 °C (No low-voltage detection reset)
<Evaluation device> . -40 °C to +85 °C (Low-voltage detection reset)
Operating Package
Part number power LQFP QFP Functions
supply (0.5mm | (0.65 mm | FBGA

voltage (V) | pitch) pitch)
I/O ports: 53 Max. (dual-clock)
UART/SIO : 1 ch.
LIN UART : 1 ch.

MB95F168M +2.5t0+5.5* 64P 64P - I2C bus interface : 1 ch.

8/16-bit compound timer : 16-bit x 2 ch. (8-bit x 4 ch.)
8/16-bit PPG timer : 16-bit x 2 ch. (8-bit x 4 ch.)
16-bit PPG timer : 1 ch.

A/D converter : 10-bit x 8 ch.

MB95FV100D-103| +2.7 to +5.5 - - 224P

Timebase timer (WDT) : 21-bit x 1 ch.
External interrupts : 8 ch.
LCD controller: 128 elements, 32 seg x 4 com
32 x 4-bit LCD display RAM
Watch prescaler, watch counter
Low-voltage detection reset (option)
Clock superviser (option
Low-power consumption modes : Sleep, stop, sub, watch mode

Package: P - plastic
*: The range of the voltage is different depending on the frequency.
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(Continued)
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Internal LCDC Products

Part number

MB95F128MB

MB95F124MB

MB95F126MB

MB95128MB

MB95FV100D-103

MB95F128D

Pin Main functions Series name Type ROM RAM
count
100| | UART/SIO (1cn), | [MB9SI20MBI 1 Dual | | g5y | | okp
LIN UART (1 ch.), series operation
12C bus interface Flash
(1ch.),
8/16-bit compound
timer (2 ch.) , H Flash 16 KB —{512B
8/16-bit PPG (2 ch.) ,
16-bit PPG (2 ch.) ,
16-bit reload timer 32KB — 1KB
(1ch),
A/D converter
(10-bit x 12 ¢ch.) , || Mask | 60 KB — 2 KB
external interrupts
(12¢ch.),
LCD troll i
CD controller, | Evaluf':ltlon | 60KkB | 3.75
watch prescaler, device KB
watch counter
UART/SIO (1 ch.), MB95120 Dual
|LINUART (1¢ch), [ series operation | | 60KB — 2KB
12C bus interface Flash
(1ch),
8/16-bit compound -
timer (2ch.), Evalugtlon | s0KB 3.75
8/16-bit PPG (2 ch.) , device KB

16-bit PPG (2 ch) ,
16-bit reload timer
(1ch),

A/D converter
(10-bit x 12 ¢ch.) ,
External interrupts
(12¢h.),

LCD controller,
watch prescaler,
watch counter

MB95FV100D-101
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MB95120MB Series
Built-in A/D converter, UART, LCD controller, etc.
MB95F128MB

Dual operation
Flash memory 60 KB
RAM 2 KB

* Maximum internal clock frequency : 16 MHz
(32.768 kHz x 4)

¢ Minimum execution time: 62.5 ns (7.63 ps)
* Operating temperature range: -40 °C to +85 °C

MB95128MB MB95F126MB
ROM 60 KB Flash memory 32 KB

RAM 2 KB RAM 1 KB

MB95FV100D-103
Dual operation
Flash memory 60 KB
RAM 3.75 KB

<Evaluation device>

MB95F124MB
Flash memory 16 KB

RAM 512 B

Operating Package

Part number  |power supply (lafslfnpm (O%Er;m FBGA

voltage (V) | ‘pitch) | = pitch)

Functions

I/0 ports: 87 Max. (single-clock)

MB95F124MB 100P | 100P - 85 Max. (dual-clock)
UART/SIO : 1 ch.
LIN UART : 1 ch.
12C bus interface : 1 ch.

MB9SF126MB 100P | 100P ~  |8/16-bit compound timer : 16-bit x 2 ch. (8-bit x 4 ch.)

“ 8/16-bit PPG timer : 16-bit x 2 ch. (8-bit x 4 ch.)
2510455 16-bit PPG timer : 2 ch.
MB95F128MB 100P 100P - 16-bit reload timer : 1 ch.

A/D converter : 10-bit x 12 ch.
Timebase timer (WDT) : 21-bit x 1 ch.
External interrupts : 12 ch.
MB95128MB 100P 100P - LCD controller: 160 elements, 40 seg x 4 com
40 x 4-bit LCD display RAM
Watch prescaler, watch counter
~ _ _ Low-voltage detection reset (option) *2
MB95FV100D-103| +2.7 to +5.5 224P Clock superviser (option) *2
Low-power consumption modes : Sleep, stop, sub, watch mode

Package: P - plastic
*1: The range of the voltage is different depending on the frequency.
*2: MB95F124JB and MB95F126JB have Low-voltage detection reset and Clock superviser.

MB95120 Series

Built-in A/D converter, UART, LCD controller, etc.
MB95FV100D-101 * Maximum internal clock frequency : 16 MHz
Dual operation (32.768 kHz x 4)

Flash memory 60 KB - s
RAM 3.75 KB . Mlnlmu.m execution time: 62.5 ns (7.63 ps)
* Operating temperature range: -40 °C to +85 °C

MB95F128D
Dual operation

Flash memory 60 KB
RAM 2 KB

<Evaluation device>

Operating Package

Part number power supply (Iﬁgfnpm (oLeoslrm FBGA Functions

voltage (V) | “pitch) | pitch)

1/0 ports: 86 Max.
UART/SIO : 1 ch.

LIN UART : 1 ch.
MB95F128D +1.8t0+3.6*| 100P | 100P - |PCbusinterface : 1 ch. _ _
8/16-bit compound timer : 16-bit x 2 ch. (8-bit x 4 ch.)

8/16-bit PPG timer : 16-bit x 2 ch. (8-bit x 4 ch.)
16-bit PPG timer : 2 ch.
16-bit reload timer : 1 ch.
A/D converter : 10-bit x 12 ch.
Timebase timer (WDT) : 21-bit x 1 ch.
External interrupts : 12 ch.
MB95FV100D-101| +2.6 to +3.6 - - 224P |LCD controller: 160 elements, 40 seg x 4 com
40 x 4-bit LCD display RAM
Watch prescaler, watch counter
Low-power consumption modes : Sleep, stop, sub, watch mode

Package: P - plastic
*: The range of the voltage is different depending on the frequency.
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F2MC-8L/8FX Family Support Tools

Environment Development Features

(1) Development efficiency enhancement
* Provides integrated total environment
SorTuNE V3 Workbench (Manager + Debugger)

SorTunE V3 Workbench (Manager + Debugger) integrates language tools and debugger tools, further facilitating
the repeated process of coding, compiling and debugging.

* High programming efficiency

C compiler support

Structured assembly language support
¢ High programming development efficiency

Provides C library

Supports C language and assembly source debugging function
* Easy operation by multi windows

SorTunE V3 Workbench (manager + debugger)

SorTunE V3 C checker

SorTuNE V3 C analyzer

(2) Efficient system development tools
* Provides realtime debugging using real target board
Evaluation tool + Sortune V3 Workbench emulator debugger
¢ Provides software debugging without target board

(3) Total development environment
* Personal computer (IBM-PC)
¢ In Circuit Emulator tool (MB2140 series)

(4) Conformity with standards
Improves versatility and portability of software resources
* C language: Conforms to ANSI standard
¢ C library: Conforms to ANSI standard
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SorTUNE V3
1. The SOFTUNE Integrated Development Environment

Combines and integrates tools

Function/Integration Level
/ SOFTUNE V3

WindowsXP/2000

SOFTUNE V1 Sortune Workbench

. ) Sortune C compiler
Windows3.1version G check SOFTUNE assembler

checker ;
Development ) SorTUNE linker

managgr C analyzer Sortune C checker
debugger Sorrune C analyzer

(Tool inter-operation) - ;ﬂg%:éi%g development manager

- 32-bit operation improves processing
speed

- Language specifications,OMF integration

C compiler
Individual tools ~ Assembrer Improved management of
MS-DOS/UNIX  Linker software assets Accumulate and

disseminate practical knowhow

Simulator debugger/Emulatordebbuger

2. SOFTUNE V3 Features and Structure
Workbench integrated project manager and two debugger modules
Errors can be corrected on the “fly”, as they are discovered, and the resulting code can be debugged on the spot.
A variety of tools to support C-language coding are available
“C Checker” confirms code operation and “C Analyzer” analyzes the code’s structure.

(1) Removing the Annoying Settings which are Part of Program Development
Developing programs for different systems requires the programmer to edit source code, perform actual builds
and confirm program operations (debug). Finally, the programmer returns to the editing process to incorporate
necessary changes, as indicated by debugging results.

SOFTUNE V3 is an integrated developing environment which is designed to perform such repetitive processes
smoothly and efficiently. It is the third generation of SOFTUNE, which has evolved to meet various needs of our
customers.

(2) Program Flow

Error correction

Building Debugging
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(3) Structure of SOFTUNE V3

o SorTUNE V3 Workbench (Development Manager/Debugger)

| |
SOFTUNE V3 SOFTUNE V3
Iant%té?ge cooperation

e C Compiler

o C Checker

e Assembler e C Analyzer

e Linkage Kit

(4) Environment with SOFTUNE V3
The Efficient and Easy-to-Use Integrated Developing Environment.
Program development requires repeated editing, make/build, and debugging operations. Performing these functions

smoothly and effectively contributes to improved efficiency.
The SorTuNE V3 integrated developing system is designed to meet program developers’ numerous demands, while

ensuring ease of use.

Make/build Register window

Source window

= Softune Workbench - sample : Debug
File Edit View Project
s wlelelo] B 20| sl@eae (s
=B sample.abs ﬁ
=-E[Source 92:
A 93 int oo = 1; = E3
Demo3d.c i
94z int co; -
Le B) Startup asn i a5: numde = 10; R2:00000000 R3:00000000
~Oinclude 7@ 9s: ackdat = 0; R4:00000000 R5:00000000 |
i1 Object l, 97 R6:00000000 R?7:00000000
IX 98: sort (sdatpl); /* dat| ps:00000000 R9: 00000000
[T 89: 10:00000000 R11: 00000000
o 100: 12:0000EG18 R13:0000EALS
L. 101: 14:0000EE?0 R15: 0D00EEGS
o iy 102 92~ | H: 00000000 MDL: 00000000
iy 103 93|~  int cc = 1; RF:000F0S9E  PS:000FO004
3 104: 94" int co; PC:O00FOOLO USE: 00000000
i 105z 95|  numdt = 1@;) [$5P:0D000EEES CCR -Z--
iy 106: 96| @ckdat = 8;/) 80  I:0  N:0 il
o 107: o7l V:0  C:0 SCR:--- DL:0 LI
< L < T Wy
4 Z
SRC g2 ] Z
sl ryvzryrc
Startup.asm -
Now linking... ® B
Warning detected.
-
DEEUG [ME31101 [ [Break [IP-O00FOOID

Output window

Project window Tool display
Editing window
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3. Manager Functions

Software programming proceeds according to the “project file”, which contains all the information needed for program
development.

Work space can manage two or more projects.

Coding Building Debugging
| | |
SorTunE Workbench }7

| Work space |
r —| Project | e *I Project |‘ ————— |
! I I
! [ |
! . [ I
! I I
! [ |
! I I
: | Option | : I | Option | :

|

L __ J ol e |

C Editor ) C Compiler ) C Assembler >

( Emulator ) C Simulator > (Monitor/Debugger)

(1) Effective Project Usage
Whether working alone on several projects simultaneously or Common project file
developing a project as a group, project files can be used to

create a simple developing environment.

Operator A Operator B Operator C

(2) Extremely Easy to Use

* Built-in Editor P —

The built-in editor comes complete with many useful func- :
tions, such as visual keyword emphasis and auto-indent.

e Error Jump and On-line Help

Errors that occur during builds are displayed in the output
window at the bottom of the screen. _
To make a “Tag-jump” Double-click Mouse.Once onthe = ... =~
error press “F1 key” for a more detailed error display. .
* Cooperation with Commercially Available Editors ) -
To meet developers’ requests to use editors to which they :
are accustomed, SOFTUNE can be configured to use the T — o
following commercially available editors:(Codewright32,
TextPAD32 and others)

(3) Customizable Environment

When sharing files, cooperation with source generation management tools is assured, and file type conversion tools
are called up, so that each person can operate in his or her own customized developing environment.
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4. Debugger Function

SorTUNE Workbench supports three debuggers that are needed at various stages of development. The appropriate

debugger environment can be selected to match the situation.

SOFTUNE Workbench

Emulator
debugger

USB, LAN

Monitor
debugger

Simulator
debugger

or usB
RS-232C
In Circuit Adaptor Instruction Set
Emulator MB2146-09A-E Simulator
Target Target
Board Board

(1) Easy-to see Screen Information
The user can freely change the screen layout by selecting the necessary windows. In addition, the displayed informa-
tion can be selected to provide only the information that is necessary.

&= Softune Workbench - sample : Debug [CIElx]|

Eile Edit View Projct Debug Setwp Window Help
0 ] ) S =] = [

I demod.c

i
Register window)
= e =

FSCICrNFZOvyre

[:runnlng... =]
=

ning detected.
CEBUG MESTION [SM Brask  [IP=C0OFOONE

(2) Simple Environment Setting

* Debugging Environment: Setup “Wizard”
The setup “wizard” supports the selection of communication lines with emulator and boards, as well as window
settings.

* MCU Operating Environment
The so-called “CPU information file,” which contains the information required to support all MCUs, is provided
as standard. Necessary information such as I/O port locations, ROM/RAM capacity and initial addresses can
be set automatically.

* Saving and Restoring the Debugging Environment
Previous debugging environment specification, such as window locations, breakpoint settings, and memory
mapping information, are saved, so that these settings are restored the next time the program is initiated.
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5. Cooperation

In cooperation with SorTune Workbench, the following SoFTUNE components help improve the quality of C-language
programming, which greatly increases reviewing and documentation efficiency.

1)SorTunE V3 C Checker
Designed to meet the following requests from beginners through to advanced users:

¢ Eliminate all coding mistakes.

* Review programs quickly and efficiently.

* Enable even C-language beginners to create quality code.
* Maximize coding skKills.

¢ Use software assets on Fujitsu Microelectronics CPUs.

The SorTuNE C Checker checks code for maintainability, methods of expanding specifications and transportability;
indicates areas where quality and performance could be improved, and reports these results to the user. The user
can then review the C-language code.

(1) Outline

Recently software for embedded microcontrollers has been developed in the C language. However, it is difficult to
understand the message output from a compiler unless the language specifications are well known.

This development support tool checks C-source programs to display and print advice for better quality and
performance. It also has a facility for selecting necessary advice carefully.

(2) Features
* Outputs advised to be suitable for these objectives: Portability, coding error performance, porting to Fujitsu
Microelectronics CUP’s.
¢ Allows customization according to the programmers level.

* Works with C compilers (fcc911/fcc911s, cc907/fcc907s, fcc896s) for Fujitsu microcontrollers (FR family, FPMC-
16 family, and FAMC-8L/8FX family).

¢ Provides easy operation and simple display over a GUI.

(3) Advising Function
The following pieces of advice are given. “Reason of check”, “Example of program”, “Suggestion of correction”, and
“One-point advice” are displayed and explained for each check item.
* Portability
This tool makes a close check on the items “processing-defined operation” and “undefined operation” which can
be problems in portability within the ANSI standard.
It also gives an explanation of the operation of C compilers (Fcc911, Fcc907 and Fcc896) for Fujitsu microcon-
trollers.
For example, the tool gives the user proper advice on many problems (such as a data type acceptable to a
structure, code, and its arrangement) at the time of porting.
* Coding error
This tool indicates the items which are not wrong in the language specifications but may cause an error and the
items which are logically inconsistent.
For example, the equivalent expression “i £ (a==0)” in the if statement is likely to be typed as the assignment
expression “if (a=0)" by mistake. Most compilers cannot detect such an error.
¢ Performance
This tool indicates the items generally providing better performance and the items essential and effective for the
FR family, FAMC-16 family and F2MC-8L/8FX family.
Stress is especially, put on the detection of object size reduction which can be a problem in software for
embedded microcontrollers.
For example, if a function return value is structure of the double type, an area is reserved for the return value and
an object which is to be transferred to the area is output.
This tool advises the user to transfer the function return value by a pointer and largely reduce the object size.
* Porting to Fujitsu Microelectronics CPU
This tool advises the user what to consider in porting existing software from other makers’ CPU to Fujitsu CPU in
the FR family, F2MC-16 family and F2MC-8L/8FX family.
For example, in porting software resources created for the F2MC-16 family to the FR family, this tool advises the
user to delete the expansion specifications (__ far, near, and __direct etc.)inherentto the FAMC-
16 family.
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eIndicated messages output

 Advice of porting to Fujitsu C compilers displayed
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* Coding error indicated and advice displayed
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2) Sorrune V3 C Analyzer

Designed to meet the following user situations:

¢ One wishes to examine a program’s structure or processing, but the programmer is absent or documentation is
unavailable.

¢ During program development, one wishes to create a structural program while taking into account structure and
processing.

* One wishes to examine the range of effects caused by program modification.

* One wishes to create a program’s internal documentation.

* One wishes to explore the possibilities of a more efficient program.

The structure and usage of data in a C-language source program are displayed visually, and the internal data struc-
ture, functional tree, stack usage and other information can be acquired and stored in a file.

(1) Outline

Recent software (ROM) for embedded microcontrollers is increasingly extending its development scale. This situation
is created from development by many programmers, diversion of existing resources, and use of package programs.
This development support tool statically analyzes the C-source program to visually display and print the function-to-
function structure, reference data, and statistical data. In addition to generating the information required for design and
maintenance, the development support tool also provides functions for development aimed at embedded applications.
These functions (maximum stack size calculation) are specific to the C compilers (fcc911s, fcc907s, fcc896s) used for
Fujitsu microcontrollers (FR family, F2MC-16 family, and F2MC-8L/8FX family).

(2) Features
¢ Displays and prints the function-to-function structure, reference data, and statistical data.
* Supports the embedded capability of C compilers (fcc911/fcc911s, cc907/fcc907s, and fcc 896s)for Fujitsu
microcontrollers (FR family, FPMC-16 family and F2MC-8L/8FX family).
¢ Provides easy operation and simple display over a GUI.

(3) Explanation of Features

The following data is enabled for development, maintenance, and higher porting efficiency.
¢ Graphic flow

This feature displays the “call” function in the block structure way. It also allows the display of the entire function
and calls from any function and the retrieval of functions.

¢ Logic flow
This feature visually displays the internal structure of the C-source program.
For example, it shapes the control structure of for and switch statements and structure declarations. A jump
feature for retrieval by functions, variable, tag, and macro names is also provided.

¢ Displaying statistical data
This feature displays the complexity and line count of a programs every function, the source of destination func-
tion name, and the count of appearances of if, for and asm statements, etc.
* Displaying argument data
This feature displays data about the function-called file name and line number, the return value of the declared
function, and the type of argument. It also checks the adjustability of dummy arguments with actual arguments.
* Displaying cross-reference data
This feature displays functions, variables, tag and macro declarations in its function and its line number.
¢ Displaying global data
This feature displays the functions using global variables. It also detects unused global variables.
* Program checking
This feature checks and displays the adjustabiltiy of dummy arguments with actual arguments.
¢ Calculating the maximum amount of stacks used

This feature calculates and displays the amount of stacks used in the entire function, as well as in any other func-
tions. This calculation is made on the basis of the output of C compilers (fcc911/fcc911s, fcc907/fcc907s, and
fcc896s) for Fujitsu microcontrollers (FR family, F2MC-16 family and F2MC-8L/8FX family).
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*Displaying graphic flow * Displaying logic flow, statistical and cross-reference data
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SorTunE V3 Support Software Product List (FZMC-8L/8FX Family)

Part number *

. Remarks
(Maintenance number)

Software

SorTunE V3 workbench
Sortune V3 C compiler
SorTunE V3 assembler pack
SorTuNE V3 analyser
SorTunE V3 checker

SP3603Z008-P01

SorTuNE V3 Professional Pack (SP3603Z008-P01-M)

Pack Products

MB2140 series
Compatible emulator hardware - MB2141A/B -
- MB2144-505/508

Operating machine FMV and similar -
P o IBM compatibles

F2MC-8L/8FX Family
Support tools

. WindowsXP
gzl 0 Windows2000 ;

Media CD-ROM *2 -

Personal computers

*1: The product code suffix (Pxx) indicates the number of licenses.
The part number is an ordered number of the newest version.
Please contact us if purchasing the previous version as a different part is used.
*2: An electronic manual (PDF format) is provided with each product (Japanese and English).
Printed manuals are sold separately. Licensing of each product is available in a number of forms (3, 5 or 10 copies).
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Support Hardware and F2MC- Family Evaluation Tools

MB2140 Series System Overview
* Microcontroller operating voltage: +2.7V to +5.5V
The range (Max. and Min.) of Microcontroller operating voltage and
operating fregency depend on each Microcontroller.
See the document including Data Sheet and check the range of
Microcontroller operating voltage and operating fregency.

* Supports debugging of source level (in assembly,
C languages, a mixed indicaton)

* Simplified GUI operation using pull-down menu and
buttons

e On-The-FLY function (commands can be run during
microcontroller execution and reference memory)
* Powerful real time trace function

» Displays source codes, variables, register, memory and
trace on multi windows

* Event trigger allows a wide range of conditions to be
specified (x 8)

e Sequential control in 8 conditions and 8 levels

¢ Performance measurement function (measurement of execution speed between two points, iteration count
measurement)

» Co coverage measurement function (program execution coverage rate measurement)
* Host I/F (standard accessories) : RS-232C (max 115 Kbps) , LAN (10BASE-T)

System configuration

. S 5
i i ;
1 [
—— — =] H H H E
1
LAN cable (10BASE-T) 1 e i '
1
: - i Workbench :
! 1 orkbenc| H
— [F= =] ' 1
- . ! e e © ! i emulator/ !
RS-232C cable(9pin-9pin cross) I ! 1debbugger software |
I I
\ ' 3
Personal computer SorTUNE Professional Pack

For piggyback evaluation

: : o : Connection to
= = . MB2144-20x______ LA ! user's system
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Name

Part number

Remarks

Overview

Main unit

MB2141B

For the F2MC-8L family

Power supply voltage: 100 V or 200 V.

Host I/F: RS-232C(115 Kbps) ) , LAN (10BASE-T)
Dimensions: W210 x D297 x H77 mm

Weight: 2.9 kg

Includes: manual

Emulation pod *®

MB2144-508

For the FAMC-8L family
Dimensions:158mm(with) x 126mm(depth) x
38mm(height),

Weight: 0.5kg

Includes: simple target (MB89T625) , manual

Piggyback/evalua-
tion (PV) probe
cable

MB2144-201

For DIP-28, piggyback/evaluation package: MDIP-
64C-P02

MB2144-202

For LCC-32 rectangular, piggyback/evaluation pack-
age: MQP-64C-P01, MQP-80C-P01, MQP-100C-
P02

MB2144-203

For LCC-32 square, piggyback/evaluation package:
MQP-48C-P01, MQP-100C-P02

One-time evaluation
probe cable

MB2144-210A
or
MB2144-220

Use in conjunction with the probe header for each
product type.

One-time evaluation
probe header

MB2144-211-01A *1

For the MB89860 series (QFP-80), standard options
are mounted on MB89P867

MB2144-214-01A *2

For the MB89810A series (QFP-64), default options
are mounted on MB89P817A

MB2144-217-01 *4

For the MB89P585B (LQFP-64), default options are
mounted on MB89P585B

One-time
evaluation
probe header

MB2144-224-01 *7

For the MB89P589B (LQFP-64), default options are
mounted on MB89P589B

MB2144-225-01 *4

For the MB89P585BW (LQFP-64) , default options
are mounted on MB89P585BW

MB2144-227-01 *7

For the MB89F051 (LQFP-64), default options are
mounted on MB89F051

*1: Includes one Q-pack for QFP-80 (model: TQPACKO80RA: made by Tokyo Eletech Ltd.)
Note: Care is required in printed circuit board pattern design because the position of the board connector part (the flat section

at the pin tips) of the Q-pack differs from the mass production product package (the Q-pack pins are shifted a few milli-

meters inwards).

59

F2MC-8L Family

Support tools



8-bit Proprietary F2MC-8L Family Support Tools

*2:

*3:

*5:

*6:

*8:

Includes one Q-socket for QFP-80 (model: TQSOCKETO080RAG: made by Tokyo Eletech Ltd.)
Includes one Q-pack for QFP-64 (model: TQPACK064RZ: made by Tokyo Eletech Ltd.)

Note: Care is required in printed circuit board pattern design because the position of the board connector part (the flat section
at the pin tips) of the Q-pack differs from the mass production product package (the Q-pack pins are shifted a few milli-
meters inwards).

Includes one Q-socket for QFP-64 (model: TQSOCKET064RZG: made by Tokyo Eletech Ltd.)
Includes one IC socket for SH-DIP-64 (model: IC83-64075-GS4: made by Yamaichi Electronics Inc.)
Includes one Q-pack for LQFP-64 (model: TQPACKO064SD: made by Tokyo Eletech Ltd.)

Note: Care is required in printed circuit board pattern design because the size of the foot pattern of the Q-pack differs from the

mass production product package (the Q-pack pins are shifted a few millimeters inwards).
Includes one Q-socket for LQFP-64 (model: TQSOCKET064SDW: made by Tokyo Eletech Ltd.)
Includes one Q-pack for QFP-64 (model: TQPACKO064SA: made by Tokyo Eletech Ltd.)
Includes one Q-socket for QFP-64 (model: TQSOCKET064SAW: made by Tokyo Eletech Ltd.)

Note: Care is required in printed circuit board pattern design because the size of the foot pattern of the Q-pack differs from
the mass production product package (the Q-pack pins are shifted a few millimeters inwards).

Interchangeability to MB2114-505.
Includes one NQ-pack for LQFP-64 (model: NQPACK064SB: made by Tokyo Eletech Ltd.)
Includes one HQ-pack for LQFP-64 (model: HQPACK064SB140: made by Tokyo Eletech Ltd.)

Note: Care is required in printed circuit board pattern design because the size of the foot pattern of the Q-pack differs from
the mass production product package (the Q-pack pins are shifted a few millimeters inwards).

Includes a pair of Q-pack and Q-socket for QFP-48 (model: TQPACKO048SA, TQSOCKETO048SAW: by Tokyo Eletech Ltd.)

Note: The dimension of foot patterns is somewhat different between Q-pack and mass production IC packages.

Be careful in designing patterns of print-circuit board.

Contact for details:

*{, %D, 4, *5 *7+8
*USA: OESS Co. San Jose Office TEL(408)437-1582
*Europe Germany: OESS GmbH TEL(06106)2857890
Tokyo Eletech Co, Ltd. TEL(81)3-3820-7141
*3
*USA: Yamaichi Electronics Inc. TEL(408)4520797
*Europe Denmark: Elmatok A.S. TEL(65)351446
England: Radiatron Components Ltd. TEL(01)8911221
AB Connector Ltd. TEL(0604)712000
Finland:  Dualtek Oy TEL(80)8019911
France: = Manudax-France TEL(1)4342-2050
Germany: Macrotron AG TEL(089)4208148
Glyn GmbH TEL(49)61278077
Connector Service GmbH TEL(089)429277
Italy: Eurosab International s.r.| TEL(02)93169781
Spain: S.A Generalde Imporciones Electronicas TEL(1)416-92-61
Sweden: Bexab Electronics TEL(08)7680560
Switzerland: Slcovend AG TEL(01)8303161
*Asia Singapore: Yamco Electronics Pt. Ltd. TEL(336)6522
Korea: Asia Yamaichi Electronics, Inc. TEL(02)482-7263
Taiwan: Sing Way Co. TEL(02)718-5971
Joung Lai Trading Co. Ltd. TEL(02)754-1022

*Select the probe cable to match the microcontroller being evaluated.

*Use this evaluation tool by connecting to the user system or to the evaluation device on the user system.

*When using a piggyback/evaluation (PV) device, obtain the piggyback/evaluation (PV) device separately.

*A one-time evaluation or EPROM evaluation type evaluation device is mounted in the one-time evaluation or EPROM evaluation
probe cable.
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Emulator specification for FPMC-8L

Emulator series

MB2140 series emulator

Main unit Main unit: MB2141B
Pod MB2144-508 MB2144-505
Target microcontroller F2MC-8L F2MC-8L
Operating power supply voltage of micro- 271055V 271055V

controller *

Operating frequency of microcontroller *

Internal: 32 kHz to 16 MHz
External: 8 kHz to 4 MHz

Internal: 32 kHz to 20 MHz
External: 8 kHz to 5 MHz

Debugaer / OS SorTunNeE V3 Workbench SorTuNE V3 Workbench
99 WindowsXP/2000 WindowsXP/2000
Simple target Attachment (MB89T625) No

Memory area

- User's memory area
- Emulation memory area
- Undefined area

User's memory area

- Max 20 area
- Unrestricted of area size
- READ, WRITE: an access attribute setup is possible.

Size

64 Kbyte

Emulation area Mapping unit

1 byte unit, 20area

Access attribute

READ, WRITE, GUARD, NOGUARD

Mirror area: It is used at on-the-fly.

Itis 5 area in all about copy area of user’'s memory area and emulation memory area.

Execution control

- Continuous execution- The automatic change by sauce display

- Step execution- 1 step execution of a sub routine and a function

- Machine language command unit- Permission/prohibition of interrupt

- C language sauce line unit- Permission/prohibition of a watch dog reset function

Break

- Instruction execution break: 64 K point
- Data access break: 64 K point

- Sequential end break

- Garded access break

- Trace buffer full break

- Performance buffer full break

- Forced break

Trace capacity

- Single trace: 32 K cycles

(ON/OFF of trace by the event trigger and the sequencer is possible.)
- Multi trace: 2 K blocks

(1 block is 8 cycles before and after an event trigger.)

Trace data

- Address
- Data
- Status
Access status: READ, WRITE, CODE
Inside status of a device: reset, a hold, and data are effective/invalid.
- External probe data
- The execution level of a sequencer

Display form oftrace data

- Machine cycle - Instruction mnemonic - Sauce line

The number of points

8

Event trigger con- | Trigger conditions

dition setup

- The AND conditions of address, data, external probe and status.
- All conditions can be specified of don’t care per 1 bit.

Sequential level

8

Trigger path

Max 16M time

(Continued)
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(Continued)
Emulator series MB2140 series emulator
Main unit Main unit: MB2141B
Pod MB2144-508 MB2144-505
Target microcontroller F2MC-8L F2MC-8L

On-the-fly function (Command execution

at the MCU operation) Yes

- Performance measurement function : 4 domains

- Measurement domain : event trigger condition setting domain

Execution time measurement - Measurement of the minimum, the maximum, and average time is possible.
- It is 1ps unit (initial value) is a maximum of 70 minutes.

- It is 100 ns unit and is a maximum of 7 minutes.

Co coverage (Rate measurement of pro- The range of a debugging domain setup : A maximum of 32 domain
gram execution complete coverage) An access attribute (R/W) setup is possible.
Host computer Personal computer

- RS-232C (115 Kbps)

Host interface - LAN (10BASE-T)

Dimensions, weight Main unit W210 x D297 x H78 mm, 2.9 kg

(A projection part and a

cable part remove.) Pod W160 x D128 x H40 mm, 0.5 kg

Power supply for emulator : MB2141B AC 100-120 V and AC 200-220 V are switched automatically.

*

. The range (Max. and Min.) of Microcontroller operating voltage and operating freqency depend on each Microcontroller.
See the document including Data Sheet and check the range of Microcontroller operating voltage and operating fregency.
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F2MC-8L Family Adaptors

(1)Programming Adaptors for F2MC-8L One-Time PROM Microcontrollers and EPROM Microcontrollers

TPROM . .
. © o Package (lead pitch, body size) Package code Adaptor socket
microcontrollers
MB89F051 LQFP-64 (0.65 mm, [J12x12 mm) FPT-64P-M09 FLASH-64QF2-32DP-8LF3 *¢
MB89P131PFM FPT-48P-M13
MB89P133APFM QFP-48 (0.80 mm, [110x10 mm) “48P-M13(new) | b\ 4gqFo-28DP-8L *!
FPT-48P-M04
MB89P135APFM
MB89P147-V1P-SH “
MB89P147-V2P-SH SH-DIP-64 (1.778 mm, [158x17 mm) DIP-64P-MO01 ROM-64SD-28DP-8L4
MB89P147-V1PF .
MB8OP147-V2PF QFP-64 (1.00 mm, [J14x20 mm) FPT-64P-M06 ROM-64QF-28DP-8L4 **
MB89W147-V1C-SH (1.778 mm, [156.9x18.75 s 1
MB89W147-V2C-SH SH-DIP-64 mm) DIP-64C-A06 ROM-64SD-28DP-8L4
MB89P155-10XPF .
MB89P155-20XPF QFP-80 (0.80 mm, [J14x20 mm) FPT-80P-M06 ROM-80QF-28DP-8L3 **
MB89P155-10XPFM »
MB89P155-20XPFM LQFP-80 (0.65 mm, [J14x14 mm) FPT-80P-M11 ROM-80QF2-28DP-8L2
MB89P155-10XPFV N
MB89P155-20XPFV LQFP-80 (0.50 mm, [112x12 mm) FPT-80P-M05 ROM-80SQF-28DP-8L *!
MB89P165-10XPF »
MB89P165-20XPF QFP-80 (0.80 mm, [J14x20 mm) FPT-80P-M06 ROM-80QF-28DP-8L3
MB89P165-10XPFM .
MBB89P165-20XPFM LQFP-80 (0.65 mm, []114x14 mm) FPT-80P-M11 ROM-80QF2-28DP-8L2 *
MB89P165-10XPFV .
MB89P165-20XPFV LQFP-80 (0.50 mm, [J12x12 mm) FPT-80P-M05 ROM-80SQF-28DP-8L *
MB89P185-xxxPF QFP-64 (1.00 mm, [J14x20 mm) FPT-64P-M06 ROM-64QF-28DP-8L3 **
MB89P185-xxxPFM LQFP-64 (0.65 mm, [112x12 mm) FPT-64P-M09 ROM-64QF2-28DP-8L2 *!
MB89P195-xxxPF SOP-28 (1.27 mm, []17.75%x8.6 mm) FPT-28P-M17 ROM-28SOP-28DP-8L* 3
MB89P195-xxxP DIP-28 (2.54 mm, [135.73x13.8 mm) | DIP-28P-M05 ROM-28DP-28DP-8L *3
MB89P195A-xxxPF SOP-28 (1.27 mm, [J17.75x8.6 mm) FPT-28P-M17 ROM-28SOP-28DP-8L *3
MB89P195A-xxxP DIP-28 (2.54 mm, [135.73x13.8 mm) | DIP-28P-M05 ROM-28DP-28DP-8L *3
TEF110-89F202-PSH *7
MB89F202P-SH SH-DIP-32 (1.778 mm, [128x8.9 mm) DIP-32P-M06 (ROM3-DIP32P-M06-8L:
for serial programmer)
TEF110-89F202-PFV *7
MB89F202YPFV SSOP-34 (0.65 mm, [J11x6.1 mm) FPT-34P-M03 (ROMB-FPT34P-M03-8L:
for serial programmer)
MB89P485P-SH 6
MB89P485L PEM LQFP-64 (0.65 mm, [112x12 mm) FPT-64P-M09 ROM2-64QF2-32DP-8LA3
MB89P485PFM N
MB89P485LP-SH DH-DIP-64 (1.778 mm, [158x17 mm) DIP-64P-MO01 ROM2-64SD-32DP-8LA3 *¢
MB89F499 QFP-100 (0.65 mm, [114x20 mm) FPT-100P-M06 FLASH-100QF-32DP-8LF2 *¢
MB89P538P-SH SH-DIP-64 (1.778 mm, [158x17 mm) DIP-64P-MO01 ROM-64SD-32DP-8LA2* 2
MB89P538PF QFP-64 (1.00 mm, [J14x20 mm) FPT-64P-M06 ROM-64QF-32DP-8LA2 *2
MB89P538PFM LQFP-64 (0.65 mm, [112x12 mm) FPT-64P-M09 ROM-64QF2-32DP-8LA *2
MB89F538P-SH SH-DIP-64 (1.778 mm, [158x17 mm) DIP-64P-MO01 FLASH-64SD-32DP-8LF *¢
MB89F538PF QFP-64 (1.00 mm, [J14x20 mm) FPT-64P-M06 FLASH-64QF-32DP-8LF *¢
MB89F538PFM LQFP-64 (0.65 mm, [J12x12 mm) FPT-64P-M09 FLASH-64QF2-32DP-8LF2 *¢
MB89P558APFV LQFP-100 (0.5 mm, (J14x14 mm) FTP-100P-M05 ROM-100SQF-32DP-8LA2*?
MB89P558APFT TQFP-100 (0.4 mm, (12 x 12 mm) FTP-100-M18 ROM-100TQF-32DP-8LA*2
MB89P568PF QFP-80 (0.8 mm, []14x20 mm) FPT-80P-M06 ROM-80QF-32DP-8LA2 *2
MB89P568PFM LQFP-80 (0.65 mm, [114x14 mm) FPT-80P-M11 ROM-80QF2-32DP-8LA2
MB89P568PFV LQFP-80 (0.5 mm, [J12x12 mm) FPT-80P-M05 ROM-80SQF-32DP-8LA *2
MB89P585B/BW LQFP-64 (0.5 mm, (J10x10 mm) FPT-64P-M03 ROM-64LQF-32DP-8LA *4
MB89P589B LQFP-64 (0.65 mm, [J12x12 mm) FPT-64P-M09 ROM-64QF2-32DP-8LA *4

(Continued)
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(Continued)

OTPROM
microcontrollers

Package (lead pitch, body size)

Package code

Adaptor socket

MB89W637C-ES-SH SH-DIP-64 (1.778 mm, []157x18 mm) DIP-64C-A06 ROM-64SD-28DP-8L *
MB89P665P-SH SH-DIP-64 (1.778 mm, []58x17 mm) DIP-64P-MO01 ROM-64SD-28DP-8L *
MB89P665PF QFP-64 (1.00 mm, []14x20 mm) FPT-64P-M06 ROM-64QF-28DP-8L *
MB89P677APF QFP-80 (0.80 mm, [114x20 mm) FPT-80P-M06 ROM-80QF-28DP-8L2 **
MB89P677APFM LQFP-80 (0.65 mm, []14x14 mm) FPT-80P-M11 ROM-80QF2-28DP-8L **
MB89P689PF QFP-100 (0.65 mm, [114x20 mm) FPT-100P-M06 ROM-100QF-32DP-8LA *2
MB89P689PFV LQFP-100 (0.50 mm, [114x14 mm) FPT-100P-M05 ROM-100SQF-32DP-8LA *?
MB89P808PF QFP-100 (0.65 mm, [114x20 mm) FPT-100P-M06 ROM-100QF-32DP-8LA2 *2
MB89P808PFV LQFP-100 (0.50 mm, [114x14 mm) FPT-100P-M05 ROM-100SQF-32DP-8LA3 *2
MB89P817APF QFP-64 (1.00 mm, []14x20 mm) FPT-64P-M06 ROM-64QF-28DP-8L*
MB89P825PFM LQFP-80 (0.65 mm, []14x14 mm) FPT-80P-M11 ROM-80QF2-28DP-8L3*"
MB89P857P-G SH-DIP-64 (1.778 mm, [158x17 mm) DIP-64P-MO01 ROM-64SD-28DP-8L*"
MB89P857PF QFP-64 (1.00 mm, [114x20 mm) FPT-64P-M06 ROM-64QF-28DP-8L*"
MB89W857 QFP-64 (1.00 mm, [114x20 mm) FPT-64C-A02 ROM-64QF-28DP-8L5
MB89W857C-ES-SH SH-DIP-64 (1.778 mm, [156.9x18.75 mm) | DIP-64C-A06 ROM-64SD-28DP-8L*
MB89P867PF QFP-80 (0.80 mm, [114x20 mm) FPT-80P-M06 ROM-80QF-28DP-8L2*"
MB89W867CF-ES QFP-80 (0.80 mm, [J14x20 mm) FPT-80C-A02 ROM-80QF-28DP-8L2*"
MB89P899PF QFP-100 (0.65 mm, [114x20 mm) FPT-100P-M06 ROM-100QF-32DP-8LA*?
MB89P928PF QFP-80 (0.80 mm, [114x20 mm) FPT-80P-M06 ROM-80QF-32DP-8LA*?
ROMS3-FPT30M02-8L*5
MB89P935BPFV SSOP-30 (0.65 mm, []9.7x5.6 mm) FPT-30P-M02 (Only the Serial on the pro-
grammer corresponds.)
MB89P945PF QFP-48 (0.80 mm, [112x12 mm) FPT-48P-M16 ROM-48QF-28DP-8L3*"
Under plan-
MB89P979PFV ning LQFP-  (0.50 mm, [J12x12 mm) FPT-80P-M05 ROM-80SQF-32DP-8LA2*2
80
MB89P985PFM LQFP-64 (0.65 mm, [112x12 mm) FPT-64P-M09 ROM-64QF2-28DP-8L4*"
MB89P985PFV LQFP-64 (0.50 mm, [110x10 mm) FPT-64P-M03 ROM-64SQF-28DP-8L3*"

Contact for details: Tokyo Japan: Sunhayato Corp. TEL +81-3-3984-7791, FAX +81-3-3971-0535

Advanced Interconnectics: http://www.advantest.co.jp/en-index.shtml

Notes: Use a general-purpose EPROM programmer that is able to program a MBM27C256A or MBM27C1000.
A gang EPROM programmer is not recommended. Also, contact Fujitsu Microelectronics for programming mounted devices.
The recommended screening practice before mounting is high-temperature aging (+150°C, 48H).
*1:MBM27C256A equivalent.
Recommended EPROM programmer: UNISITE, 3900, 2900 (Data I/O FAX (81) 3-3779-2203)
1890A, 1891 (Minato Electronics FAX (81) 45-591-6451)

*2:MBM27C1000 equivalent.
Recommended EPROM programmer: same as *1
*3:MODEL 1890A (Ver. 2.1) + MOS unit OU-910 (Ver. 4.07): Minato Electronics FAX (81) 45-591-6451
AF9708 (Ver. 1.40 or higher), AF9709 (Ver. 1.40 or higher), AF9723 (Ver 1.50 or higher): Flash Support Group, Inc.
*4:MODEL 1890A + MOS unit (Ver. 4.32r) + 3V board (ML01-781): Minato Electronics FAX (81) 45-591-6451

AF9708, AF9709/B, AF9723: Flash Support Group, Inc. http://www.j-fsg.co.jp/e/top.html
*5:Serial programming mode only: Yokogawa Digital Computer Co.

Interface

*6:MODEL 1890A + OU910 (Ver 4.32t1 or higher) , Conversion board : H910-1148 : Minato Electronics
AF9708, AF9709/B: Flash Support Group, Inc. http://www.j-fsg.co.jp/e/top.html
*7:Flash Support Group, Inc. http://www.j-fsg.co.jp/e/top.html
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(2)IC Package Conversion Adaptors for the F2MC-8L Family

Target
microcontroller

Package conversion (up — down)

IC package conversion adaptor
model

MB89610 series
MB89630R series

SH-DIP-64 — QFP-64 (1.00 mm pitch)

64SD-64QF-8L

SH-DIP-64 — QFP-64 (0.65 mm pitch)

64SD-64QF2-8L

SH-DIP-64 — SQFP-64 (0.5 mm pitch)

64SD-64SQF-8L

MB89120/A series . . 48QF-48SQF-8L-UP
MB89130/A series QFP-48 (0.80 mm pitch) — SQFP-48 (0.50 mm pitch) 48QF-48SQF-8L-DWN
QFP-48 (0.80 mm pitch)— SOP-28 48QF-28SOP-8L
MB89190/A series QFP-48 (0.80 mm pitch)— DIP-28 (2.54 mm pitch) 48QF-28DP-8L
QFP-48 (0.80 mm pitch)— SHDIP-28 (1.778 mm pitch) 48QF-28SD-8L
MB89150/A series
MB89160/A series QFP-80 (0.80 mm pitch) — QFP-80 (0.65 mm pitch) 80QF-80QF2-8L-UP
. 80QF-80QF2-8L-DWN
MB89560A series
MB89150/A series
MB89160/A series QFP-80 (0.80 mm pitch) — LQFP-80 (0.5 mm pitch) 80QF-80QF2-8L-UP
. 80QF-80SQF-8L-DWN
MB89560A series
MB89550A series LQFP-100 (0.50 mm pitch) — TQFP-100 (0.4 mm pitch) 100SQF-100TQF-8L
MB89650A series LQFP-100 (0.50 mm pitch) — QFP-100 (0.65 mm pitch) 100SQF-100QF-8L
MB89863 SH-DIP-64 — QFP-48(0.80 mm pitch) 64SD-48QF-8L
MB89930 series QFP-48 (0.8 mm pitch) — SSOP-30 (0.65 mm pitch) 48QF-30SOP-8L

Contact for details: Tokyo Japan: Sunhayato Corp. TEL +81-3-3984-7791, FAX +81-3-3971-0535

Advanced Interconnections Corp.: http://www.advantest.co.jp/en-index.shtml
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Evaluation Board for USB

It is an evaluation board corresponding to microcontroller for | o
USB.It contributes to the rise of that the simple evaluation of !
operation before including in a visitor's system is possible,
and development efficiency.

It is constituted by evaluation board for USB, and a main
board and a daughter board. A main board is common to
each microcontroller products. By changing a daughter
board, debugging by In Circuit Emulator combined with the
emulator debugger for microcontroller can be performed.

|
System configuration

Personal computer

Evaluation board for USB
il MB2031-01

AC adapter OI] [lo 1 ™

USB host

i

USB device

R e
B A

EEEREES

USB device

USB device

i

USB device

EE
A

Emulator
(option) =

microcontroller for USB

/s \H
Daughter board for USB
(option)
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Evaluation board configuration

F2MC-8L Family

USB A4

[
o =iy
DC16V
lL'J\lSB |E
® i
. IgUSB Al gﬁ
=

!
[I§USB A2 @ @

ol |

() Power connector
(2) Daughter I/F connector

Part number

Target microcontroller

Package

MB2031-10 MB89P585B/BW LQFP-64 (0.5 mm, [J10 mm x 10 mm)
MB2031-11 MB89P589B LQFP-64 (0.65 mm, [112 mm x 12 mm)
MB2031-20 MB90F334A LQFP-120 (0.4 mm, (114 mm x 14 mm)

(3) USB-B connector

(4) USB-A connector

(5) RS-232C connector
(&) General I/F connector

(@ IC socket for clock mounting

Power switch
(9) Reset switch

USB transmission speed setting switch
@1 USB transmission speed control switch
@ Short plug for a Power Mode setup (selection of a self-power supply or bus power supply)

@ Short plug for a MCU Power setup (selection of 3.3V or 5 V)

@4 Short plug for a functional setup

d5MCU power LED
USB-LED
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Serial on board programmer

The serial on board programming (Fujitsu Microelectronics standard) in Flash memory of the F2MC-16LX family or
OTPROM of the FAMC-8L family is supported as the following programmer.

FLASH USB Programmer : Fujitsu Microelectronics
This is a FLASH USB Programmer which feature is the small size and low price, and it allows to program by using the
microcontroller with Flash memory, personal computer and adapter (MB2146-09A-E) at the Flash ROM of microcon-

troller.

(1)System configuration

CLK synchronous

uSB

serial F2MC-8L/8FX/16LX/FR

Adaptor ' ' user’s system
(MB2146-09A-E)

(2) Product configuration

Product name

Part number

Description

Adaptor (programmer)

MB2146-09A-E

F2MC-8FX ICE and using combinedly (with USB cable)

FLASH USB Programmer

Software (download from Web(registration))

(3)Target microcontroller

Version

Target microcontroller

FLASH USB Programmer for 8L/8FX/16LX/FR

MB89F202, MB89F499, MB95F108, MB95F118, MB95F128, MB95F136
MB95F146, MB95F156/M, MB95F168/M
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FLASH MCU Programmer : Fujitsu Microelectronics
This is a FLASH MCU Programmer which feature is the small size and low price, and it allows to program by connection
the microcontroller with Flash memory and personal computer at the Flash ROM of microcontroller.

(1)System configuration

RS232C F2MC-8L/8FX/16LX/FR
4 > user’s system
—
(2) Product configuration
Product name Part number Description

FLASH MCU Programmer -

Software (download from Web(registration))

(3)Target microcontroller

Version

Target microcontroller

F2MC-8L family FLASH MCU Programmer (FLASH)

MB89F051, MB89F217, MB89F499, MB89F538/L

F2MC-8L family FLASH MCU Programmer (MB89F202)

MB89F202

F2MC-8L family OTP Programmer

MB89P215, MB89P935B

F2MC-8FX family FLASH MCU Programmer

MB95F108/H, MB95F118/H, MB95F128H, MB95F 146, MB95F 156/
M, MB95F168/M
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AF220/AF210/AF120/AF110 (Flash microcontroller programmer): Yokogawa Digital Computer
(1)System configuration

Host interface cable
(AZ221)

RS232C

Flash Microcomputer
Programmer Main Unit
+

Standard Target Probe

(AZ210)

CLK synchronous
serial

F2MC-8L/8FX/16LX/FR
user’s system

> Control Module

+—>

It is stand-alone and operable.

(2) Product configuration

Product name

Part number

Description

with Ethernet(10Base-T) Interface

AF220/AC4P /100V to 220V Power supply adaptor
Basic Model
AF210/AC4P
Flash Microcontroller Programmer /100V to 220V Power supply adaptor
Main Unit i i i
AF120/AC4P Single Operation Model with Ethernet Interface
/100V to 220V Power supply adaptor
Single Operation Model
AF110/ACAP /100V to 220V Power supply adaptor
Host Interface Cable AZ221 Writer exclusive use. RS232C cable for PC/AT
Standard Target Probe AZ210 Standard Target Probe (a): 1 m

Control Modules

FF002 or FFO04A

Control modules for FAMC-8L OTP microcontroller made by Fujitsu
Microelectronics.

Remote Controller AZ290 Remote Controller
/P2 2 MB PC Card
Memory card
/P4 4 MB PC Card

Contact for details: Yokogawa Digital Computer Corporation

Although AF200 (Yokogawa Digital Computer) has ceased, the conventional system configuration is also possible for serial onboard
writing (a standard for Fujitsu Microelectronics) .

(3) OTPROM microcontroller for programming

OTPROM microcontroller
(OTPROM size) Control Module Status
MB89F051 (32 KB) FF201 Supported
MB89F499 (60 KB) FF201 Supported
MB89F538/L (48 KB) FF201 Supported
MB89P558A (48 KB) FF002 Supported
MB89P585B/BW (16 KB) FFOO4A Supported *
MB89P935B (16 KB) FFO04A Supported *

*

: In control module FFO04A, AF200 (cereal programmer of an old version) is available.

The AF2XX/AF1XX series will terminate the sales in the end of March, 2007 (The maintenance and repair service will be available for
the next 5 years after the end of sale). We have the alternative version (AF400/300, AF600/500 series) which includes the enhanced
functions of the AF2XX/AF1XX series. For more information, please contact Yokogawa Digital Computer Corporation.

We will continuously provide you the technical support for the subsequent version of Fujitsu Microelectronics microcontrollers.
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AF420/AF620/AF320/AF520 (serial programmer) : Yokogawa Digital Computer

(1)System configuration

RS232C

Flash Microcomputer
Programmer Main Unit
+

Standard Target Probe

(AZ410)

CLK sync#ous

serial

F2MC-8L/8FX/16LX/FR
user’s system

< >

Control Module

+—>

It is stand-alone and operable.

(2) Product configuration

Product name Part number Description
AF420/AC4P 1F(L)J(IJ_I|3_AKSEETTT(0:(?;'[ interface
FULL KEY model
AF620/AC4P CAN interface
Flash Microcontroller Programmer 100BASE-TX host interface
Main Unit i
AF320/AC4P 1Sg2)gl3lig?‘(|' )T cr):)z!( interface
Single KEY model
AF520/AC4P CAN interface
100BASE-TX host interface
Standard Target Probe AZ410 Standard Target Probe (a): 1 m
Compact Modules FF801 Control modules for Fujitsu Microelectronics microcontroller
Remote Controller AZ490 Remote Controller
Memory card - PC Card

Contact for details: Yokogawa Digital Computer Corporation
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ITF2000 (Serial Gang programmer): Interface

(1)System configuration

Host interface cable CLK synchronous
serial

‘ ' F2MC-8L/16LX
ITF2000 user’s system

RS232C
4 > Flash microcontroller multi <_> F2MC-8L/16LX
programmer user's system
— ‘ ’ F2MC-8L/16LX
user’s system
\. It is stand-alone and operable.
(2) Product configuration
Product Function
ITF2000 Main unit of Flash microcontroller multi programmer (with remote software)
ISP2000 Adaptor for on board programming (with main cable)
CF002(for FPMC-8L family) Control software
WFO001/F001(for MB89P935B) Microcontroller module
(3)Programming adaptor
Part number Package Programming adaptor
i TOP2000/SSOP30TP1/P1 (single)
MB89P935B SSOP-30 TOP2000/SSOP30TP1/P10 (10 sets)
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Evaluation tool for F2AMC-8FX Family (MB2146 Series)

Features System Overview
o Microcontroller operating voltage: +2.7 to +5.5V
The range (Max. and Min.) of Microcontroller operating voltage and
operating fregency depend on each Microcontroller.
See the document including Data Sheet and check the range of
Microcontroller operating voltage and operating fregency.
e Compact development environment and a light and small BGM
adapter
Since a monitor program is performed in exclusive memory space, it does not consume user memory area.
Continuation execution, Step execution, a command break, a data break, Sequential break
Measurement at time
RAM monitoring
Instruction trace is possible. (max. 16 branches)
Host I/F : USB

System configuration

Personal computer SOFTUNE V3 Professional Pack

.................................

e Ay

’
I
I
1
T
1
1
1
1
1
1
1

USB cable (includes) Workbench

emulator/
debugger software ,

’ N —————————

BGM Adapter MCU board Evaluation device *

e ————————— -

MB95FV100D-101
MB95FV100D-103

[

1 1

1 1

1 1

Header board ! :
MB2146-2xx | '

' 1

1 v ! 1

Socket ! ' % ©5055505° !
(NQPACK) 1 ' 020202020 '
: ! :

\ 1 '\ 1

User's system board Evaluation board
MB2146-401
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Name Part number Remarks Overview
For F2MC-8FX family
BGM adapter MB2146-09A-E USB connection (USB bus power)

Includes : USB cable (1.8 m)

MCU board

MB2146-301A-E

For 3 V products
Built-in MB95FV100D-101 (3 V type)
For the LCDC division resistance type

MB2146-303A-E

For 5 V products
Built-in MB95FV100D-103 (5 V type)

Header board

Products : MB95110B series
Package code: FPT-48P-M26

"gzp"‘sp_t - MB2146-210 Includes : NQPACK048SD * x 1,
{00 i (ol [ 5/ HQPACKO048SD * x 1
Header board Products : MB:951108/AM series
LQFP-64P MB2146-220 Package code: FPT-64P-M03
05 itch. (110 x 1 Includes : NQPACKO064SD * x 1,
(O TN PUE, M0 JO 07 HQPACK064SD * x 1
Header board Products : MB95110B/AM series
Package code: FPT-64P-M09
LQFP-64P MB2146-221 N
0.65 itch, [J12 x 12 Includes : NQPACKO064SB * x 1,
(052 LT ST, 13 12 ) HQPACK064SB140 * x 1
Products : MB95120/MB series
Header board Package code: FPT-100P-M05
LQFP-100P MB2146-250 FPT-100P-M24
(0.5 mm pitch, [J 14 x 14 mm) Includes : NQPACK100SD * x 1,
HQPACK100SD * x 1
Products : MB95120/MB series
Header board Package code: FPT-100P-M06
QFP-100P MB2146-251 FPT-100P-M23
(0.65 mm pitch, [J 14 x 20 mm) Includes : NQPACK100RB179 * x 1,
HQPACK100RB179 * x 1
Products : MB95110B/M series
Header board Package code: FPT-52P-MO01
LQFP-52P MB2146-260 N
0.65 itch. [110 x 1 Includes : NQPACKO052SB * x 1,
(053 i I (90 1) HQPACK052SB * x 1
Header board/conversion board Products : MB_95130M series
Package code: FPT-28P-M17
SOP-28P MB2146-270
(1.27 mm pitch, (8.6 x 17.75 mm) Includes : SSA-28YR1-M17
’ ’ ' ' (Tokyo Eletech)
Pt MBS0 St
LQFP-32P MB2146-200 9 ;

(0.8 mm pitch, [] 7 x 7 mm)

Includes : NQPACKO032SA * x 1,
HQPACKO032SA * x 1
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Support Tools

Name

Part number

Remarks

Overview

Header board

Products : MB95150M series
Package code: FPT-48P-M26

LQFP-48P MB2146-213 | | cludes : NQPACKO48SD * x 1,
(0.5 mm pitch, []7 x 7 mm) HQPACKO48SD * x 1
Header board Products : MB95150M series
Package code: FPT-52P-MO01
LQFP-52P MB2146-261 . N
. Includes : NQPACKO052SB * x 1,
(0.65 mm pitch, [J] 10 x 10 mm) HQPACKO52SB * x 1
Header board Products : MB?51 60M series
LQFP-64P MB2146-222 Package code: FPT-64P-M24
. Includes : NQPACKO064SD * x 1,
(0.5 mm pitch, (] 10 x 10 mm) HQPACK064SD * x 1
Header board Products : MB95160M series
Package code: FPT-64P-M23
LQFP-64P MB2146-223 . .
. Includes : NQPACKO064SB * x 1,
(0.65 mm pitch, [J 12 x 12 mm) HQPACKO64SB * x 1
For F2MC-8FX family
- Operating power supply voltage: 5V or 3.3V
. ) (selectable)
Evaluation board MB2146-401 | _ Function of LED lightning for output port (16 LED)
- Locating signal check pin to all terminals
- Includes: AC adapter
*: The header board requires NQPACK.

Contact for details:
sUSA:
*Europe

OESS Co. San Jose Office TEL(408)437-1582

Germany: OESS GmbH TEL(06106)2857890

Tokyo Eletech Co, Ltd. TEL(81)3-3820-7141
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Emulator specification for FAMC-8FX

Emulator series

MB2146 series emulator

Main unit

MB2146-09A-E

Target microcontroller

F2MC-8FX Family

Operating power supply voltage of micro-controller

27Vtob55V

Operating frequency of microcontroller

External : 32 kHz to 21.0 MHz
Internal : 16 kHz to 10.5 MHz

Dimensions, weight

W 40 x D 100 x H 25 mm
(A projection part and a cable part remove.)
Interface cable length : 100 mm
559

Host interface (download speed)

USB2.0 : 12 Mbps (125 Kbps @4 MHz or more)

Power supply

USB bus power

Execution control function

Continuous execution
Step execution

Instruction execution break function 256 points
Data break function 2 points
Execution time measurement function Yes

Internal ROM emulation memory function

Evaluation device Flash memory size (60 KB)

Trace function

Instruction trace (max. 16 branches)

Sequential Break function

2 levels (only code)

RAM monitoring function

Yes
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F2MC-8FX starter kit

As the FPMC-8FX starter kit consists of a BGM adapter, an MCU board, an evaluation board, and SorTunE V3 (trial ver-
sion), it is best suited for evaluating the performance and functions of microcontrollers and for verifying its operations

before incorporating it into your system. By additionally purchasing a header board, you can use the existing BGM

adapter and MCU board to evaluate your system.

System configuration

USB cable (includes)

BGM Adapter

MB2146-09A-E

- ———————

e ——————

MB2146-30xA-E

Personal computer

SOFTUNE V3 Professional Pack (trial version)

A\
L
L
L

A

______________

Workbench
emulator/

..............

¢ o)
1/ (174

\
1
1
1
1
1
1
1
1
1
1

| Mounting

m————————

\

Evaluation board
MB2146-401

Product configuration

Product name

Part number

Product configuration

F2MC-8FX starter kit (3 V)

MB2146-401-01A

BGM Adapter (MB2146-09A-E)

3V edition MCU board (MB2146-301A-E

Evaluation board (MB2146-401)

SorTuNE V3 Professional Pack (trial version)

Setup Guide

F2MC-8FX starter kit (5 V)

MB2146-401-03A

BGM Adapter (MB2146-09A-E)

5 V edition MCU board (MB2146-303A-E)

Evaluation board (MB2146-401)

SorTuNE V3 Professional Pack (trial version)

Setup Guide
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Adaptor Socket for Flash Microcomputer

Support Tools

5V-product
Flash Support Group, Inc.
Package
Flash Microcontrollers (lead pitch, Body size) Package code A/'*:';%g?B
(mm) AF9710
AF9723
LQFP-64P FPT-64P-M03 TEF110-108F35AP
(0.5mm, 10mm x 10mm)
MB95F108AM * LGFP6AP
-64
(0.65mm., 12mm x 12mm) FPT-64P-M09 TEF110-108F36AP
LQFP-52P
MB95F118M (0.65 mm, 10 mm x 10 mm) FPT-52P-M01 TEF110-95118PMC
. FPT-100P-MO05 TEF110-95F128HSPFV
(0.5 mm, 14 mm x 14 mm)
MB95F128MB QFP-100P
(0.65 mm, 14 mm x 20 mm) FPT-100P-M06 TEF110-95F128HSPF
SOP-28P
MB95F136M (1.27 mm, 8.6 mm x 17.75 mm) FPT-28P-M17 TEF110-95F136HSPF
LQFP-48P FPT-48P-M26 TEF110-95F156HPFV
(0.5 mm, 7 mm x 7 mm)
MB95F156M LQFP-52P
-52
(0.65 mm, 10 mm x 10 mm) FPT-52P-MO01 TEF110-95F156HPMC
LQFP-64P FPT-64P-M24 TEF110-95F168HPMC1
(0.5 mm, 10 mm x 10 mm)
MB95F168M
LQFP-64P FPT-64P-M23 TEF110-95F168HPMC

(0.65 mm, 12 mm x 12 mm)

*: Under development

3V-product
Flash Support Group, Inc.
Package
Flash Microcontrollers (lead pitch, Body size) Package code A/'*:';%g?B
(mm) AF9710
AF9723
LQFP-G4P FPT-64P-M03 TEF110-108F35AP
(0.5mm, 10 mm x 10 mm)
MB95F108B * LGFP6AP
-64
(0.65mm, 12 mm x 12 mm) FPT-64P-M09 TEF110-108F36AP
LQFP-48P FPT-48P-M26 TEF110-118F37AP
(0.5mm, 7 mm x 7 mm)
MB95F118B *
BCC-48P LCC-48P-M09 TEF110-118F41AP
(0.5mm, 7 mm x 7 mm)
LQFP-100P FPT-100P-M24 TEF110-95F128HSPFV
(0.5mm, 14 mm x 14 mm)
MB95F128D QFP-100P
(0.65mm, 14 mm x 20 mm) FPT-100P-M23 TEF110-95F128HSPF
MB95F146 LQFP-32P FPT-32P-M21 TEF110-95F146

(0.8 mm, 7 mm x 7 mm)

*: Under development
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Parallel Programmer for Flash Microcontroller
The parallel programmer in Flash memory of the FPMC-8FX family is supported as the following programmer.

Flash Support Group, Inc.
URL: http://www.j-fsg.co.jp/e/top.html

¢ Flash Programmer
AF9708, AF9709/B: 3 V-products, 5 V-products.

AF9708 AF9709 AF9710

e Gang programmer
AF9723/AF9845: 3 V-products, 5 V-products

__M/lll! 4
| ;“..HZ;’

AF9723 AF9845

F2MC-8L/8FX Family
Support tools
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F2MC-16LX Family Features

* F2MC-16LX family is a high-performance 16-bit microcomputer having the upward compatibility with the
F2MC-16L family.
* Supporting 16-Mbyte memory space.

Memory space

FFFFFFH
Bank FF A A
FFOO00H
Bank FE
FE0000x @RL access
Access possible 16MB
to any space PC, :
DT, SP or AD .
c FFFFH
0380+
General-purpose
register area
0180+
020000+
Bank 01 0100+
010000+
Bank 00 ' v I/O area
000000+ P> 0000+
* Registers
Dedicated registers
General-purpose registers: 10 x 16-bit per bank, 32 banks Max.
Dedicated registers General-purpose registers

AH ' AL | Accumulator 32 Max. I

USP User stack pointer

SSP System stack pointer
PS Processor status

PC Program counter

Direct page register

] PCB | Program bank register
] DTB | Data bank register iy  Rws
: USB | User stack bank register

(RL1)

RW2

SSB | System stack bank register

ADB | Additional data bank register RW1
8 bits | I
—16 bits — RWO

000180H+(RPx10H) — Lower address
L—16 bits—!

(RLO)

* Clock multiplier circuit (x1/2, x2, x3, and x4) to protect your surrounding environment
Reducing the radiation interference
High-speed operation using the inexpensive low-speed oscillator (external 4 MHz; internal 16 MHz max.)

* Power management capabilities to contribute to the conservation of energy:
STOP, SLEEP, subclock, hardware standby

e AL 2 layers 0.5 pm (reducing the chip footprint)

* Low-voltage, low-power voltage dissipation
Supporting large memory (up to 256 Kbytes for ROM; up to 10 Kbytes for RAM)

e Power dissipation reduced by 60% as compared to the earlier product (5 V compatible product)
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¢ Reduced power dissipation (5 V compatible products)

100%

75

50

25

FMC-16L FMC-16LX

* Noise protection
Adoptation of multiplier circuit
Circuit optimization
Built-in noise filters for all pins
e Bus control
Bus sizing function: 8-bit or 16-bit bus width selectable
Software switching between non-multibus and multibus (device)
Supporting 8 ch. chip select (device)
 Built-in extended intelligent I/O service function (simple DMA function)

* Program patch processing function
Avoiding bugs by applying patches on a masked ROM

* Addition of signed multiplication and division instruction

» High-speed interrupt transition
High-speed transition achieved at the time of multiple interrupts
Expansion achieved to low-voltage and high-speed operation
5.0 V: Minimum machine clock of 62.5 ns/16 MHz
2.2 V: Minimum machine clock of 100 ns/10 MHz

Operating voltage

Operating voltage
3 V version device

5 V version device

5.5
4.5V | 4
3.6V
3.3V
3.0V . _
E% — Applicable according to
1.8V operating conditions
B B
» »
1MHz 12MHz  16MHz 1MHz 5MHz 10MHz

Internal operating frequency Internal operating frequency
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1 6-bit Proprietary F2MC_1 GLX Famlly Addressing, Super-accumulator, and

Fields for Product Expansion

Main Addressing Modes (Can be used by transfer and arithmetic instructions)
* Bit addressing
Direct bit: I/0O area (2Kbits) + area inside DPR page (2Kbits)
Any bit within 64 Kbytes may be specified.
¢ Indirect addressing
@RWi, @RWi+, @RWi+disp16, @RLi+disp8, @ RWj+disp8 (i=01t0 3), =0to7)
@RWO0+RW7
@RW1+RW?7
@PC+disp16
@A
¢ Direct addressing
RO to R7, RW0 to RW7, RLO to RL3
dir, addr16, io

Super Accumulator
e 32-bit accumulator using AH:AL (16 bits:16 bits) as a pair.
¢ Data precision verification function

F8 For example, a MOV instruction 00F8 | Zero extension
F8 MOVX instruction FFEF8 | Sign extension

¢ Data keep function (available for data types of 16-bit word length and less)
AH AL

MOV A #b

H H

ADDW A
a+b

Fields for Product Expansion

Applicable to the following fields:
* Digital AV system— Serial communication enhancement, large size)

(
* Mobile equipment system— (Low-power dissipation)
* File-related system— (Signal processing enhancement)
* Network system— (Telecommunication macro enhancement)
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F2MC-16LX Family Product Range

A /~ MB90335 _ \ /~ MB90330A_ Y\
uUSB ROM 64 KB ROM 256-384 KB
PC peripheral equipment PC peripheral equipment
FL Display /_ MB9OM405 ™\

i ROM 96 - 128 KB . .
driver &FL Display panel ControJ FL Display: Fluorescent Display
LCD /" MB90800 N\ / MB90520B \ / MB90370
controller/driver ROM 128 - 256 KB & ROM 64 -128 KB )& ROM 64 KB )

Home audio, etc. Cameras Notebook PC
/~  MB90590G \ MB
ROM 128-384 KB ROM 256-384 KB ROM 384 KB
/~ MB90495G \ Car bodiescontrol, etc. Dashboard, etc. Dashboard, etc.
ROM 64-128 KB
Car bodies control, etc /~ _MB90545G/GS "\ /“MB90340E/SE (CAN 2 ch. \ ya MB90920
ROM 64-256 KB ROM 128 - 384 KB ROM 256 KB
/~ MB90350E "\ \Dashboard, car audio, etc,/ \Gar audio, car air-conditioner, etc Dashboard, etc.
ROM 64-128 KB /~ MB90540G/GS__ "\ / MBI0B40E/ES (CAN 1 ch) \
&ar bodies control, etc. ROM 128 KB ROM 64 256 KB
CAN controller / N E50EE \ Dashboard, car audio, etc, Car air-conditioner, etc.
ROM 64 KB /~ MB90440G__ N\ /~  MB90595G
Dashboard, etc. { ROM 128 KB ROM 128 KB
Ve IB90385 ~ Gateway, etc. Dashboard, car audio, etc,
ROM 64 KB /~ MB90420GA/GC_ \ /~  MB90425GA/GC "\
Car bodies control, etc, ROM 128 KB & ROM 64 - 128 KB )
yd MB90360E N\ Automotive Applications Automotive Applications
ROM 64 KB
Car bodies control, etc
/~  MB90980 Vs MB90880 ™\ /~  MB90570A/C_ Y\
ROM 128 KB ROM 256 - 512 KB ROM 128 - 256 KB
Cellular phone, AV equipment Cellular phone, AV equipment Car audio
l/ MB90565 ™\ MB90378
ROM 96-128 KB /~ MB90480B/485B  \ Flash 128 KB
\_Phone, etc. ROM 192 - 256 KB Note PC
yd MB90820 N\ Cellular phone, AV equipment
ROM 64-128 KB
Standard k i ) /~ MB90435 ™\
High speed A/D ROM 64 - 256 KB
/~  MB90460 N Digital consumer electronic,
ROM 64 KB AV equipment
Inverter control, etc. / MBOO08GOE/ES \
/~ MB90560 N\ b,  FOM128KB )
ROM 32 _ 64 KB igita consumer electronic,
Inverter control, etc. / \ AV equipment
MB90580C/CA
(MBI o 611 10
& Industrial production ) Car audio
MB90550A/B
/ R('\DA52246545KB \ ROM 64 - 128 KB
k e ) AV equipment, high level
Phone, AV equipment consumer electronic
N N - N >
48-pin 64-pin 100-pin 120-pin 144-pin
F2MC-16FX Family Product Range
~ MB96380

/~  MB96340 \(‘ “Flash 416 KB ]
—_— — _— — Flash 544 KB (+32 KB)
7__MB96350__~ 7 MB96320 k RAM 24 +KB ) S
CAN controller [ RomzsskB | ROM288KB | 2

RAM 12 KB RAM 12 KB Under development

| | | | -
64-pin 80-pin 100-pin 120-pin
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F?MC-16LX Family Standard Products

c::::“ Main functions ?‘Z::: Type ROM RAM Part number
F2MC-16LX || 48 [ |A/D converter MB90455| | mask |-|ea kBl 2kB MB90455
Family (8/10 bit x 8 ch.) , series
Standard UART (1¢ch),
products external interrupts Ll MB90455S
(4ch.),
reload timer
(16 bit x 2 ch.), H32 KB 2 KB MB90456
free-run timer
(16 bit x 1 ch.),
ICU L MB90456S
(16 bit x 4 ch.) ,
PPG timer
(16 bit x 2 ch.) , L164 KB 2 KB MB90457
Watch timer
L MB90457S
Flash memory Equivalent device
H Flash [ {24 KBl 2 KB [ MB90455 |- MB90F455
LI MB90455S | MB90F455S
H32 KB 2KB [ MB90456 | — MB90F456
LI MB90456S [ MB90F456S
Li64 KB 2 KB [ MB90457 |4 MB90F457
LIMB90457S | MB90F457S
Evaluation target device
L Evaluf':ltlon 6 KB | MBQQ455 || MB90OV495G
device series
Flash memory
;I/ND-LJ:n?/Z(rfecr:h.), MSBegr(i)jfo Flash +—64 KB—{ 3 KB MB90F962
(10-bit x 6 ch.), \;
reloat_:i timer MB90F962S
(16-bit x 2 ch.),
PPG timer
(16-bit x 2 ch.), Evaluation target device
input capture Evaluation 30 KB || 590960 | | \iggoy340€-101
(16-bit x 4 ch.) device series
external interrupts
(8ch.) MB9OV340E-102
(Continued)
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MB90455 series

For AV equipment, high level consumer electronic, industrial applications, etc.
*  Maxi lock f : 16 MHz (32.768 kH
MB90457/S MBOOF457/S aximum clock frequency 2 ( 2)
ROM 64 KB Flash memory 64 KB * Minimum execution time: 62.5 ns (122.1 us)
RAM 2 KB RAM 2 KB ¢ Operating temperature range: -40°C to +105°C

RAM 2 KB

( MBQO456/S>
ROM 32 KB Flash memory 32 K

MB90F456/S

RAM 2 KB

RAM 2 KB

RAM 2 KB

MB90455/S MB90F455/S
ROM 24 KB Flash memory 24 KB

)

MB90V495G
RAM 6 KB

<Evaluation device>

Operating Package .
Part number | power supply Functions
voltage (V) | LQFP | PGA
MB90455 48P -
MB904555 48P _ I/O ports: 36 Max. (single clock)
MB90456 48P - 34 Max. (dual clock)
Timebase timer (WDT): 18-bit x 1 ch.
MB90456S 48P - Watch timer,
MB90457 48P - PPG timer: 16-bit x 2 ch. (8-bit x 4 ch.)
A/D converter: 8/10-bit x 8 ch.

__MB90457S | 48P ~ | Realtime I/O:  16-bit input capture unit (ICU) x 4 ch.
MB90F455 +3.5t0 +5.5 48P - 16-bit free-run timer x 1 ch.

~ MB90F4555 | 28 | - |UAAT:fch.

For single clock: MB90455S/456S/457S/F455S/FA56S/F457S
MB90F456 48P - For dual clock: MB90455/456/457/F455/F456/F457V495G

5 mBoncAcre | External interrupts: 4 ch.

m 48P _ Low-power consumption modes: Sleep, stop, time base timer,
MB90F457 48P - CPU intermittent operation , sub, watch
MB9OF457S 48P | - mods
MB90V495G - 256C

Packages: P - plastic, C - ceramic
MB90960 series

For industrial applications, etc.

MB9OF962 MBYOF962S * Maximum clock frequency: 24 MHz
Flash memory 64 KB Flash memory 64 KB * Minimum execution time: 62.5 ns
RAM 3 KB RAM 3 KB » Operating temperature range: -40°C to +105°C
MB90V340E-101/102
RAM 30 KB
<Evaluation device>
Operating Package .
Part number power supply Functions
voltage (V) | LQFP | PGA
. I/0O ports: 36 Max. (MB9OF962S)
MB90F962 *2 48P - 34 Max. (MB90OF962)
+3.5t0 +5.5 A/D converter: 8/10-bit x 16 ch.
o LIN-UART: 2 ch.
BRI 48P |~ | Reload timer: 16-bit x 2 ch.
PPG timer: 16-bit x 2 ch.
MBO0V340E-101 *! _ 299¢ | Input capture unit (ICU) : 16-bit x 4 ch.
Free-run timer: 16-bit x 1 ch.
+4.51t0 +5.5 External interrupts: 8 ch.
. Low-power consumption modes: Sleep, stop, sub, sub sleep, watch,
MB90V340E-102 - 299C CPU intermittent operation , time base
timer mode

Packages: P - plastic, C - ceramic
*1: Single clock, *2: Dual clock
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(Continued)

(Continued)
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Pin
count

Main functions

Series
name

Type ROM

RAM

64

A/D converter
(10-bit x 8ch.),
UART(2ch.),
external interrupts
(8ch.),

input capture
(16-bit x 4ch.),
output compare
(16-bit x 6¢h.),
PPG timer
(8-bit x 6¢ch.)
reload timer
(16-bit x 2ch.),
free-run timer
(16-bit x 1ch.),
wave generator
(1ch.)

MB90560
series

MASK 32 KB

1 KB

Part number

64 KB

2 KB

MB90561A

Flash memory

MB90562A

Equivalent device

Flash 64 KB

2 KB

MB90560
series

MB90F562B

Eval

lua

tion target device

Evaluation
device

4 KB

MB90560
series

MB90V560

UART (2 ch.),
A/D converter
(10-bit x 8ch.),
external interrupts
(8ch.),

PWC timer (2 ch.),
PPG timer

(16 bit x 3 ch.),
reload timer

(16 bit x 2 ch.),
ICU (4 ch.),

OCU (6 ch.),
free-run timer

(16 bit x 1 ch.),
multi-pulse genera-
tor

MB90460
series

MASK 64 KB

2 KB

MB90462

(Continued)

Flash memory

MB90467

Equivalent device

Flash 64 KB

2 KB

MB90460
series

MB90F462

Eva

luation target device

Evaluation
device

8 KB

MB90460
series

MB90V460
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MB90560 series
For inverter control, etc.
MB90562A * Maximum internal clock frequency: 16 MHz
ROM 64KB e Minimum execution time: 62.5 ns
MB90561A RAM 2KB MBQOF5623 * Operating temperature range: -40°C to +85°C

ROM 32KB Flash memory 64KB MB90V560
RAM 1KB RAM 2KB
RAM4KB

<Evaluation device>

Part b OperatingI Package Functi
A e P ea V). | QFP | LQFP |SH-DIP| PGA anctions
64P 64P 1/O ports: 51 Max.
MB90561A (14x20 | (12x12 64P - | Timebase timer (WDT): 18-bit x 1ch.
mm) mm) UART: 2ch.
+3.010+5.5 Analog section: 10-bit A/D converter x 8ch.
64P 64P N L .
MB90562A (14 x 20 (12x 12 64P _ Real time 1/O: 16-bit input capture unit (ICU) x 4ch.
mm) mm) 16-bit output compare unit (OCU) x 6ch.
16-bit free-run timer x 1ch.
64P 64P PPG timer: 8-bit x 6¢ch. (16-bit x 3ch.)
MB90F562B | +4.5to +5.5 (14 x 20 (12x 12 64P - Reload timer: 16bit x 2ch.
mm) mm) ;
Wave generator: 1 ch.
External interrupts: 8 ch.
MB90V560 +3.0t0 +5.5 — - - 256C | Low-power consumption modes: Sleep, stop, time base
timer, CPU intermittent operation mode

Packages: P - plastic, C - ceramic

MB90460 series

For inverter control, etc.

MB90467 MB90F462 . i i :
(ROM 64KB>6ash memory 64K§ Maximum |ntern§I cIc.>ck frequency: 16 MHz

RAM 2KB RAM 2KB ¢ Minimum execution time: 62.5 ns

. ting t t 1 -40°C t °
WiB50465 BI040 Operating temperature range: -40°C to +85°C
ROM 64KB
RAM 2KB RAM 8KB

<Evaluation device>

Operating Package
Part number :::;; Functions
voltage (V) QFP LQFP | SH-DIP | PGA
64pP 64P I/O ports: 51 Max.
MB90462 (4 :1)20 (a2 :n)‘Q 64P = | Timebase timer (WDT): 18-bit x 1ch.
Analog section: 10-bit A/D converter x 8ch.
UART: 2 ch.
64P 64P PWC timer: 2 ch. (1 ch.: MB90467)
MB90467 (14x20 | (12x12 64P - Real time 1/0: 16-bit input capture unit (ICU) x 4 ch.
+45 1o mm) mm) 16-bit output compare unit (OCU) x 6 ch.
+'5 5 16-bit free-run timer x 1 ch.
’ 64P 64P PPG timer: 16 bit x 3 ch. (16 bit x 2 ch.: MB90467)
MBOOF462 (14x20 | (12x12 64P — Reload timer: 16 bit x 2 ch.
mm) mm) Multi-pulse generator (not built in MB90467.)
External interrupts: 8 ch.
Low-power consumption modes: Sleep, stop,
MB90V460 _ _ _ 256C QPU interm_ittent operation mode,
time base timer mode

Packages: P - plastic, C - ceramic
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(Continued)

(Continued)

88

Pin

count

(Continued)

Main functions

Series
name

Type ROM

RAM

64

UART(2 ch.),
A/D converter

MB90565
series

MASK 96 KB

4 KB

Part number

(8/10-bit x 8 ch.),
External interrupts
(8ch.),

ICU (2 ch)),
OCU (6 ch.),
PPG timer

(8-bit x 6 ch.)
free-run timer
(16 bit x 1 ch.),
reload timer
(16-bit x 2 ch.)

128 KB

4 KB

MB90567

Flash memor

Equivalent device

MB90568

Flash 128 KB

4 KB

MB90565
series

MB90F568

Evaluation

Evaluation target device

device

4 KB

MB90565
series

MB90V560

7|sl10 (2 ch.),

UART/SIO (1 ch.),

MB90980
series

MASK 128 KB

10 KB

A/D converter
(8/10-bit x 8 ch.),
external interrupts
(8ch.),

ICU (16-bit x 2 ch.) ,
OCU (16-bitx 4 ch.),
PPG timer

(8-bit x 4 ch.),

U/D counter

(8-bitx 2 ch.),
reload timer

(16-bit x 1 ch.),
free-run timer

(16 bit x 1 ch.),

I2C (1 ch.),

PWC (2 ch.),
uDMAC (16 ch.)

Flash memor

Equivalent device

MB90982

Flash 192 KB

12 KB

MB90980
series

MB90F983

Evaluation

Evaluation target device

device

16 KB

MB90980
series

MB90V485B
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MB90565 series

For phone, etc.
MB90568 MB90F568 ¢ Maximum internal clock frequency: 16 MHz
ROM 128 KB Flash E{n:ﬁn/?aryll(ézs KB ¢ Minimum execution time: 62.5 ns
RAM 4 KB .
¢ QOperating temperature range: -40°C to +85°C
MB90567 MB9OV560 perating temperature rang *
?:‘?A'\&%GKKBB RAM 4 KB

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage (V) QFP LQFP PGA
64P 64P I/0O ports: 51 Max.
MB90567 (14x20mm) | 12x12mm) | ~ | Timebase timer (WDT): 18-bit x 1ch.
Reload timer: 16-bit x 2 ch.
64p 4P PPG timer: 8-bit x 6¢h. (16-bit x 3ch.)
MB90568 2710 +3.6 — | Analog section: 8/10-bit A/D converter x 8ch.
* " (1420 mm) | (12 x 12 mm) Real time I/O: 16-bit input capture unit (ICU) x 4ch.
16-bit output compare unit (OCU) x 4ch.
64P 64P 16-bit free-run timer x 1 ch.
lEIRE (14x20mm) | (12x12mm) | ~ |UART:2ch.
External interrupts: 8
Low-power consumption modes: Sleep, hardware standby,
MB90V560 | +3.0t0 +5.5 - - 256C time base timer mode,
CPU intermittent operation

Packages: P - plastic, C - ceramic

MB90980 series

For Cellular phone, AV equipment, etc.
e Maximum internal clock frequency: 25 MHz

MB90F983 . o
Flash memory 192 KB MB90V485B ¢ Minimum execution time: 40 ns
R%FA%%%%(ZB RAM 12 KB » Operating temperature range: -40°C to +85°C
RAM 10 KB <Evaluation device>
Operating T
Part number | power supply LaFpP Functions
voltage (V) ©5mm | PGA
pitch)

I/O ports: 48 Max.
Timebase timer (WDT): 18-bit x 1 ch.

MB90982 64P _ U/D counter: 8-bit x 2 ch.
PPG timer: 8-bit x 4 ch. (16-bit x 2 ch.)
SIO: 2 ch.
Analog section: 8/10-bit A/D converter x 8ch.
Real time 1/0:  16-bit input capture unit (ICU) x 2 ch.

16-bit output compare unit (OCU) x 4 ch.
MB90F983 19710436 64P - 16-bit free-run timer x 1 ch.
' ' UART/SIO: 1 ch.

12C bus interface: 1 ch.
PWC: 2 ch.
Reload timer: 16-bit x 1 ch.
uDMAC: 16 ch.

MB90V485B _ 299C | External interrupts: 8 ch.
Low-power consumption modes:  Sleep, stop, sub, watch,

CPU intermittent operation,
timebase timer mode

Packages: P - plastic, C - ceramic
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(Continued)

(Continued)

90

Pin Main functions Series Type ROM RAM Part number
count name
A/D converter MB90820
H 80 — (8/10-bit x 16 ch), [ series [T MASK 64 KB — 4 KB MB90822
D/A converter
(8-bit x 2 ch.), 128 KB|—]| 4 KB MB90823
Multifunction timer,
UART(2 ch.),
External interrupts
(8 ch.), Flash memory Equivalent device
Reload timer - Flash 64KB || 4KB || MD90820 | | yggorgoon
(16-bit x 1 ch.), series
PWC timer
(16t x2ch), 128 KB 4KB | MP90820 L | yggorgasa
PPG timer series
(16-bit x 3 ch.)
Evaluation target device
| Evalugtlon 16 KB | MBQQSZO | MB90OVE20
device series
A/D converter MB90550A/B
H 100 |— (10-bit x 8ch.), A series [T1 MASK 64 KB — 2 KB MB90552A
UART(1 ch.),
I2C bus interface
(2ch). L| MB90552B
external interrupts
.(Sch.), 128 KB— 4 KB MB90553A
input capture
(16-bit x 4ch.),
output compare
(16-bit x 4ch.), | MB905538
PPG timer
(8-bit x 6ch.) | No ROM 2 KB MB9OT552A
4 KB MB90T553A
Equivalent device
- OTPROM | —{ 128 KB|—| 4 KB || MBI0550AB| | \Bgopss53A
Flash memory
| Flash | {128 KB 4 KB | |MBO9SS0AB| | \iggors53A
series
Evaluation target device
Evaluation MB90550A/B
1 device 6 KB — series [ MB90V550A
(Continued)
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MB90820 series
High speed A/D converter
MB90823 MB90F823A ¢ Maximum internal clock frequency: 24 MHz
ROM 128 KB Flash memory 128 KB * Minimum execution time: 41.6 ns

RAM 4 KB RAM 4 KB MB90V820 * Operating temperature range: -40 °C to +85 °C
MB90822AZ MB9OOF822A RAM 16 KB
ROM 64 KB

Flash memory 64 KB <Evaluation device>

RAM 4 KB RAM 4 KB
Operating Package
Part number | power supply | LQFP | LQFP QFP Functions
voltage (V) | (05mm | (0.65mm | (0.8mm | PGA
pitch) pitch) pitch)

1/O ports: 66 Max.
MB90822 80P 80P 80P - Analog section: 10-bit A/D converter x 16 ch.
8-bit D/A converter x 2 ch.
Timebase timer (WDT): 18-bit x 1 ch.
Multifunction timer:
IERIEEE 8oP 80P 8op B 16-bit input capture unit (ICU) x 4 ch.
+3.510 +5.5 16-bit output compare unit (OCU) x 6 ch.
16-bit free-run timer x 1 ch.
MB90F822A 80P 80P 80P - 16-bit PPG timer x 1 ch.
Waveform generation circuit
PWC timer: 16-bit x 2 ch.
PPG timer: 16-bit x 3 ch.
UART: 2 ch.
External interrupts: 8 ch.
Low-power consumption modes:
MB90V820 +4.510 +5.5 - - - 299C Sleep, stop, CPU intermittent operation,
time base timer mode

MB90F823A 80P 80P 80P -

Packages: P - plastic, C - ceramic

MB90550A/550B series
For AV equipment, high level consumer electronic, industrial applications, etc.
MB90553A
MB90552A ROM 128 KB
RF({:)AIKI/I624KKBB RAM 4 KB MBOOP553A MB90V553A » Maximum internal clock frequency: 16 MHz
OTPROM 128 KB | { Flash memory128 KB . S
MB90553B RAM 4 KB RAM 4 KB * Minimum execution time: 62.5 ns
'\4830654555 RSXAMG?JEB * Operating temperature range: -40°C to +85°C
RAM 2 KB MB90V550A
MB90T553A
MB90T552A Ext. ROM RAM 6 KB
Ext. ROM RAM 4 KB
RAM 2 KB <Evaluation device>
Operating Package
Part number | power supply Functions
voltage (V) QFP | LQFP | PGA
MB90552A 100P | 100P - | VO ports: 83 Max.
_— Timebase timer (WDT): 18-bit x 1 ch.
MB90552B 100P | 100P - UART: 1 ch.
MB90T552A 100P | 100P _  |SIO:1c¢ch.
———————— 1  +35t0+55 I2C bus interface: 2 ch.
MB90553A 100P | 100P - Analog section: 10-bit A/D converter x 8 ch.
= e ~ Real time 1/0:  16-bit input capture unit (ICU) x 4 ch.
I TEEE 100P | 100P 16-bit output compare unit (OCU) x 4 ch.
MB90T553A 100P | 100P - 16-bit free-run timer x 1 ch.
PPG timer: 8-bit x 6 ch. (16-bit x 3 ch.)
MBS0PS53A 100P | 100P | - |Reload timer : 16-bit x 2 ch.
MB9OF553A +4.51t0+5.5 100P | 100P - | Externalinterrupts: 8
_ Low-power consumption modes:Sleep, time base timer, stop,
MB90V550A - - 256C CPU intermittent operation

Packages: P - plastic, C - ceramic

91

F2MC-16LX Family



16-bit Proprietary F2MC-16LX Family Standard Products

(Continued) (Continued)
Pin Main functions Series Type ROM RAM Part number
count name
A/D converter
100 ot zachy, MnggeoE/ | MASK |{128KB|—{6KB MB90867E
UART for LIN .
(4ch), series
OCU (16-bit x 8 ch.),
ICU (16 bit x 8 ch) , MB90867ES
reloaq timer
Fg}?g';;éfh') ’ Flash memory Equivalent device
1%‘;'."'”80"-)' Ll Flash {128 KB|—{6 KB || MB90867E || MB9OF867E
it x 1 ch),
external interrupts
(16ch.),
WDT MB90867ES — MB90F867ES
Evaluation target device
L] Evaluf':ltlon 30 MBQQSGOE | MB90V340E-102
device KB series
MBQOE.;GOES — MB90V340E-101
series
—H A/D converter — MB90580C - MASK 64 KB — 4 KB MB90587C
. /CA
(10-bit x 8ch.), series
D/A converter
(8-bit x 2ch.), L{ MB90587CA
UART (5ch.),
external inter-
rupts (8ch.), 128 KB — 6 KB MB90583C
input capture
(16-bit x 4ch.),
output compare L MB90583CA
(16-bit x 4ch.),
PPG timer . .
(8-bit x 2ch.), Flash memory Equivalent device
reload timer H Flash 128 KB — 6 KB MB90583C — MB90F583C
(16-bit x 3ch.),
free-run timer
(16-bit x 1ch.), MB90583CA |— MB90F583CA
PWC timer
(16-bit x 1ch.),
IE bus 256 KB |— 6 KB MB90F584C
MB90F584CA
Evaluation target device
L] Evalugtlon 6 BK || MBQ(_)580 | MB90V580B
device series
(Continued) (Continued)
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MB90860E/860ES series

For Digital consumer electronic, AV equipment, etc.

Maximum internal clock frequency: 24 MHz (32.768 kHz)
* Minimum execution time: 42.0 ns (122.1 pus)

MB90867E/ES MB90F867E/ES
ROM 128 KB Flash memory 128 KB . i - -40° °
RAM 6 KB BAM 6>PI<B MB90V340E Operating temperature range: -40°C+105°C
RAM 30 KB

<Evaluation device>

Operating Package
Part number poweir Functions
supply LQFP | QFP | PGA
voltage (V)
MB90867E 100P | 100P _ I/0O ports: 82 Max. (MB90867ES/F867ES: Single clock)
80 Max. (MB90867E/F867E: Dual clock)
Timebase timer (WDT): 18-bit x 1 ch.
MB90867ES 100P | 100P - PPG timer: 8-bit x 16 ch. (16-bit x 8 ch.)
+3.5t0 +5.5 Analog section: 10-bit A/D converter x 24 ch.
Real time I/0O:  16-bit input capture unit (ICU) x 8 ch.
MB90F867E 100P | 100P - 16-bit output compare unit (OCU) x 8 ch.
16-bit free-run timer x 2 ch.
UART for LIN : 4 ch.
MB90F867ES 100P | 100P - 12C: 2 ch.
Reload timer:116 bit x 4 ch
MB90V340E-101 - - 299C | External interrupts: 16 ch.
+4.510 +5.5 Low-power consumption modfes:Sleep, §top, watch,. sub, .
time base timer, CPU intermittent
MB90V340E-102 - - 299C operation mode

Packages: P - plastic

MB90580C/580CA series

For car audio, etc.

MB9Y0F584C/CA \ ¢  Maximum internal clock frequency:

MBYOF583C/CA \{ 2" memory 256 KB 16 MHz (32.768 kHz)
Flash memory 128 KB . ini i .
(IB90583C/CA RAM 6 KB M|n|mu.m execution time: 62.5 ns (122.1 ps)
ROM 128 KB MB90V580B\ e Qperating temperature range: -40°C to +85°C
MB90587C/CA RAM 6 KB
ROM 64 KB RAM 6 KB
RAM 4 KB <Evaluation device>
Operating Package
Part number ower suppl Functions

MB90583C 100P | 100P | - | VO ports: 77 Max. _
[—— Timebase timer (WDT): 18-bit x 1 ch.

MB90583CA 100P | 100P - |UART:5ch. )
— ! 430to+55 Analog section: 10-bit A/D converter x 8 ch.

MB90587C 100P | 100P - 8-bit D/A converter x 2 ch.
R Real time I/O:  16-bit input capture unit (ICU) x 4 ch.

MB90587CA 100P | 100P - 16-bit output compare unit (OCU) x 2 ch.

16-bit free-run timer x 1 ch.

MB90F583C 100P | 100P — | PPG timer: 8-bit x 2ch. (16-bit x 1 ch.)
R PWC timer: 16-bit x 1 ch.

MB90F583CA 100P | 100P — | Reload timer:16-bit x 3 ch.
———F F  +4.5t0+55 IE bus (MB90583C/CA, MB90F583C/CA, MB90V580B)

MB90F584C 100P | 100P — | For single clock: MB90583C/587C/F583C/F584C/V580B
s — For dual clock: MB90583CA/587CA/F583CA/F584CA/V580B

MB90F584CA 100P | 100P | - | External interrupts: 8

Low-power consumption modes: Sleep, stop, watch,
MB9O0V580B +3.0t0 +5.5 - - | 256C sub, time base timer, CPU intermittent operation mode

Packages: P - plastic, C - ceramic
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(Continued) (Continued)
Pin Main functions Series Type ROM RAM Part number
count name
A/D converter MB90435
H 100 H (8/10bitx8ch), [ | series []] MASK | 64 KB — 2KB MB90437L
UART (2 ch.),
SIO (T ch.), L| MB90437LS
external inter-
rupts (8 ch.),
reload timer
(16 bit x 2 ch.) | H128 KB— 4 KB MB90438L
free-run timer
(16 bit x 1 ch.),
ICU L MB90438LS
(16 bit x 8 ch.) ,
OCuU
(16 bit x 4 ch.) | L1256 KB — 6 KB MB90439
PPG timer
(16 bit x 4 ch.) MB90439S
Flash memory Equivalent device
MB90437L
— Flash 128 KB}— 4 KB MB90438L [ MB90F438L
MB90437LS
1 MB90438LS 1 MB90F438LS
256 KB+— 6 KB |- MB90439 — MB90F439
1 MB90439S — MB90F439S
Evaluation target device
] Evalu.atlon 8 KB || MBQQ435 || MB90V540G
device series
(Continued) (Continued)
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MB90435 series

(

For Digital consumer electronic, AV equipment, etc.

MB90439/S
ROM 256 KB

RAM 6 KB

MB90F439/S
Flash memory 256 KB

MB90438L/S
ROM 128 KB
RAM 4 KB

MB90F438L/S
Flash memory 128 KB

MB90437L/S

ROM 64 KB
RAM 2 KB

e Maximum clock frequency: 16 MHz (32.768 kHz)
¢ Minimum execution time: 62.5 ns (122.1 pus)
¢ Operating temperature range: -40°C to +105°C

MB90V540G
RAM 8 KB

<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) | LQFP | QFP | PGA
MB90437L *? 100P 100P -
MB90437LS *! 100P | 100P — | V/O ports: 80 Max.
+3.5t0 +5.5 Timebase timer (WDT): 18-bit x 1 ch.
MB90438L *2 100P | 100P - 8/16 bit PPG timer: 4 ch.
MB90438LS ** 100P | 100P - SIO: 1 ch
A/D converter: 8/10-bit x 8 ch.
MB90439 *2 100P 100P _ Real time I/O: 16-bit input Capture unit (ICU) x 8 ch.
+4.510 +5.5 16-bit output compare (OCU) x 4 ch.
MB90439S * 100P 100P - 16-bit free-run timer x 1 ch.
UART: 2 ch.
MB9OF438L "2 100P 100P - Reload timer : 16-bit x 2 ch.
vBsorasas | 2 oo [ T100p | | For Single clock: MB90437L.5/438LS/439S/F438LS/F439S
For Dual clocks: MB90437L/438L/439/F438L/F439/V540G
MB90F439 *2 100P | 100P - External interrupts: 8 ch.
Low-power consumption modes: Sleep, stop, time base timer,
MB90F439S *' | +4.5t0 +5.5 | 100P | 100P - CPU intermittent operation , sub, watch mode
MB90V540G *2 - - 256C

Packages: P - plastic, C - ceramic

*1: Single clock
*2: Dual clock
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(Continued)

(Continued)

96

Pin
count

(Continued)

Main functions

Series
name

Type

ROM

Flash memory

RAM

L1100 |

UART (1 ch.),
SIO (2 ch.),

A/D converter
(8/10-bit x 8 ch.) ,
uDMAC (16 ch.) ,
external interrupts
(8ch.),

input capture
(16-bit x 2 ch.) ,
output compare
(16-bit x 6 ch.) ,
PPG timer

(8-bit x 6 ch.)
up/down counter
(8-bit x 2 ch.) ,
reload timer
(16-bit x 1 ch.) ,
free-run timer
(16-bit x 1 ch.)

MB90480B
series

Flash

192 KB —

4 KB

Part number

256 KB —

6 KB

MB90F481B

Evaluation

device

MB90F482B

Evaluation target device

16 KB

MB90480B
series

MB90V480B

UART (1 ch.),

slo@ ch.),

A/D converter
(8/10-bit x 8 ch.),
uDMAC (16 ch.),
external interrupts
(8 ch.),

input capture
(16-bit x 2 ch.),
output compare
(16-bit x 6 ch.),
PPG timer

(8-bit x 6 ch.),
up/down counter
(8-bit x 2 ch.),
reload timer
(16-bit x 1 ch.) ,
free-run timer
(1ch),

12C bus interface
(1ch.),

PWC (3 ch.),
uPG (1 ch.)

MB90485B

series

MASK

192 KB —

10 KB

(Continued)

256 KB

10 KB

MB90487B

16 KB

MB90488B

Flash memory

Flash

256 KB —

10 KB

MB90483C

384 KB —

24 KB

MB90F488B

Evaluation

device

MB90F489B

Evaluation target device

16 KB

MB90485B
series

MB90V485B
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MB90480B series

For AV equipment, high level consumer electronic, industrial applications, etc.
e Maximum internal clock frequency: 25 MHz(32.768 kHz)

N FaBOOF4828 « Minimum execution time: 40 ns(125 pis)
AN M S Kk e Operating temperature range: -40°C to +85°C
Flash memory 192KB RAM 6 KB MB90V480B P g temp 9

\ RAM 4 KB RAM 16 KB

<Evaluation device>

Operating Package

Part number power supply Functions
voltage (V) QFP | LQFP | PGA

I/O ports: 84 Max.
Timebase timer (WDT?: 18 bit x 1 ch.
MB90F481B 100P | 100P - Up/down counter: 8 bit x 2 ch. (16bit x 1 ch.)
gloGgmﬁr: 8 bit x 6 ch. (16bit x 3 ch.)

:2¢

Anaiog section: 8/10bit A / D converter x 8 ch.
Real time 1/O: 16-bit input capture unit (ICU) x 2 ch
16-bit output compare unit (OCU) x 6 ch

MB9YOF482B +2.7 to +3.6 100P | 100P - 16-bit free-run timer x 1 ch.
UART: 1 ch.
Reload timer: 16 bit x 1 ch.
MAC : 16 ch.

D
External interrupts: 8 ch.
MB90V480B _ _ 299C Low-power consumption modes.algt%%’stop (hardware),
sub, CPU intermittent opera-
tion, time base timer mode

Packages: P - plastic, C - ceramic

MB90485B series

For AV equipment, high level consumer electronic, industrial applications, etc.

MB90483C MB90F489B
ROM 256 KB Flash memory 384 KB|
MBOOF4888 RAM 16 KB RAM 24 KB

Flash memory 256 KB]

RAM 10 KB
MB90487B MB90488B MB90V4858 * Maximum internal clock frequency: 25 MHz (32.768 kHz)
Rl%’\l(l/l11%2KKBB ( F}al\’&zselgBB ) RAM 16 KB ¢ Minimum execution time: 40 ns (125 ps)
10 . 0, o
<Evaluation deviees e Operating temperature range: -40°C to +85°C
Operating Package
Part number ;’:;‘;’]; Functions
voltage (V) QFP LQFP PGA

1/0 ports: 84 Max.

MB90483C 100P 100P - Timebase timer (WDT): 18-bit x 1 ch.

Up/down counter: 8-bit x 2ch.

PPG timer: 8-bit x 6 ch. (16-bit x 3 ch.)

MB90487B 100P 100P - SIO: 2 ch.

Analog section:8/10-bit A/D converter x 8 ch.

Real time I/0O: 16-bit input capture unit (ICU) x 2 ch.
MB90488B 100P 100P _ 16-bit output compare unit (OCU) x 6 ch.
16-bit free-run timer x 1 ch.

+2.7 t0 +3.6 UART: 1 ch.

MB90F488B 100P 100P _ 12C bus interface: 1 ch.

pPG: 1 ch.

PWC: 3 ch.

Reload timer

uDMAC: 16 ch.

External interrupts: 8

Low-power consumption modes: Sleep, stop, sub,
MB90V485B - - 299C time base timer, watch,

CPU intermittent operation mode

MB90F489B 100P 100P -

Packages: P - plastic, C - ceramic
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(Continued)

count

Pin

(Continued)

Main functions

Series
name

Type

ROM

RAM

100

(Continued)

98

Multi function serial

(UART/SIO/IC
mode can be
switched. 7 ch.) ,
A/D converter

(8/10-bit x20 ch.) ,
external interrupts

(24 ch.),

input capture
(16-bit x 2 ch.) ,
output compare
(16-bit x 6 ch.) ,
free-run timer
(16-bit x 1 ch.)
PPG timer
(16-bit x 8 ch.) ,
up/down counter
(8-bit x 2 ch.) ,
base timer
(reroad timer/
PWC/PPG/PWM
mode can be
switched. 4 ch.) ,
pDMAC (16 ch.)

MB90880
series

MASK

256 KB —

16 KB

Part number

MB90882 **

384 KB —

24 KB

MB90883 **

512 KB —

30 KB

Flash memory

MB90884 **

Flash

— 256 KB |—

16 KB

MB90F882

MB90F882S

H 384 KB (—

24 KB

MB90F883A

MB90F883AS

L{512 KB|]

30 KB

Evaluation

device

MB90F884A

MB9O0F884AS

Evaluation targ

et device

30 KB

MB90880

series

MB90V880A-101

MB90V880A-102

*: Under development

**: Under planning




16-bit Proprietary FAMC-16LX Family standard Products

MB90880 series

For AV equipment, high level consumer electronic, industrial applications, etc.

* Maximum internal clock frequency:
MB90F884A/AS 33 MHz
MBOOF883A/AS \ { Flash memory 512KB 25 MHz (MB9OF883A/F883AS/F884A/F884AS)
MB90F882/S Flash memory 384KB RAM 30KB e Minimum execution time:
Flash memory 256KB RAM 24KB 30.3 ns '

RAM 16KB

—— e — — ~ MB90ss3
MB90882 ( Flash memory 384KB)
RAM 24

( Flash memory 256KB)

~—_ —_ — — —
RAM 16KB Under planning

N — — ——
Under planning

RAM

— -
MB90884

( Flash memory 512KB
30KB

Under ﬁanﬁng

40.0 ns (MBO0OF883A/F883AS/F884A/F884AS)
¢ Operating temperature range: -40°C to +85°C
MB90V880A-101/102
RAM 30KB
<Evaluation device>

. Pack
Operating ackage
Part number | power supply | QFP | LQFP Functions
(0.65mm | (0.5mm
voltage (V) X ;
pitch) pitch)
O MBoo8s2 100P 100P 1/0 ports: 83 Max. (single clock)
81 Max. (dual clock)
OMB90883 100P | 100P | 1 ehase timer (WDT): 18 bit x 1 ch.
Up/down counter: 8 bit x 2 ch.
OliilEeaEEs 100P 1 100P | ppg timer: 16-bit x 8 ch.
Multi function serial: 7 ch.
*2
VBRI 100P 1 100P | (JART/SI0/I2C mode can be switched.)
A/D converter: 8/10-bit x 20 ch.
*1
GRS 100P 100P Real time 1/0: 16-bit input capture unit (ICU) x 2 ch.
MB9OF883A * 42710436 | 100P | 100P 16-bit output compare unit (OCU) x 6 ch.
16-bit free-run timer x 1 ch.
Base timer: 4 ch.
*1
LESE 100P 100P (16-bit reroad timer/PWC/PPG/PWM mode can be switched.)
External interrupts: 24 ch.
*2
MB90F884A 100P 100P uDMAC : 16 ch.
N Flash security (MB9OF882/F882S)
’
MBOOF884AS 100P 100P Mis-writing prevention function (MVB90OF882/F882S)
. Low-power consumption modes:
- 1 — —
MBOOV880A-101 Sleep, stop , sub, watch, CPU intermittent operation, time
MB9OVE80A-102 *2 B B base timer mode

Packages: P - plastic, C - ceramic
O: Under planning

*1: Single clock

*2: Dual clock
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(Continued)

100

Pin

count

Main functions

Series name

Type ROM

RAM

120

A/D converter
(10-bit x 8ch.),
D/A converter
(8-bit x 2ch.),
UART (2ch.),
SIO(3ch.),
external interrupts
(8ch.),

input capture
(16-bit x 2ch.),
output compare
(16-bit x 4ch.),
I2C bus interface,
PPG timer

(8-bit x 2ch.),
up/down counter
(8-bit x 2ch.),
free-run timer,
timer (1ch.)

MB90570A/C
series

MASK 128 KB —

6 KB

Part number

256 KB —

10 KB

MB90573

Flash memory

MB90574C

Equivalent device

Flash |—256 KB |—

10 KB

MB90573/
574C

MBO0F574A

Evaluation target

device

Evaluation

device

10 KB

MB90570A/C
series

MB90V570A

Flash memory

144

A/D converter
(8/10-bit x 12 ¢ch.),
D/A converter
(8-bit x 2 ch.),
LCDC

(9 seg x 4 com) ,
LPC interface,
PS/2 interface,
UART/SIO (3 ch.),
12C (1 ch.),

multi address I12C
(1ch.,

bridge circuit,
external interrupts
(24 ch.),

key on wake up (8 ch.),
8/16-bit PPG timer
(8-bit x 4 ch. or
16-bit x 2 ch.) ,
16-bit PPG timer
(16-bit x 3 ch.) ,
reload timer
(16-bit x 6 ch.)

MB90378
series

Dual Flash — 128 KB —

6 KB

MB90F378

Evaluation target device

Evaluation

device

16 KB

MB90378
series

— MB90V378
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MB90570A/570C series

For car audio
e Maximum internal clock frequency: 16 MHz (32.768 kHz)

(MBQOSMC) MB90F574A > * Minimum execution time: 62.5 ns (122.1 ps)
KB

ROM 256KB Flash memory 256| * Operating temperature range: -40°C to +85°C
RAM 10KB RAM 10KB

MB90573
ROM 128KB %39“2\4%{(%

<Evaluation device>

RAM 6KB

Operating Package
Part number power Functions
SHUPP'!(/V) QFP LQFP PGA
voltage

1/0 ports: 97 Max.

MB90573 (14 >1<2191Pmm) 120P _ Eim%t_)azsehtimer (WDT): 18-bit x 1 ch.

: 2ch.
+3.0to +5.5 Analog section: 10-pit A/D converter x 8 ch.
120P 120P 8-bit D/A converter x 2 ch.
MB90574C — Real time I/0:  16-bit input capture unit (ICU) x 2 ch.
(14> 14 mm) | (20 x 20 mm) 16-bit output compare unit (OCU) x 4 ch.
16-bit free-run timer x 1 ch.
120P PPG timer: 8-bit x 2 ch. (16-bit x 1 ch.)
120P )
MB90F574A | +4.5 to +5.5 | (14 x 14 mm) (20 x 20 mm) - 12C bus interface o ‘
(16 x 16 mm) Up/down counter: 8-bit x 2ch.(16-bit x 1 ch.)

SIO: 3 ch.
External interrupts: 8
Clock timer: 1 ch.

MBOOVS570A | +3.0 to +5.5 - - 256C Low-power consumption modes: Sleep, stop, sub,

time base timer, watch,
CPU intermittent operation mode

Packages: P - plastic, C - ceramic

MB90378 series

For note PC

¢ Maximum internal clock frequency: 16 MHz
e Minimum execution time: 62.5 ns
¢ Operating temperature range: -40 °C to +85 °C

MB90F378
Dual operation

MB90V378
RAM 16 KB

Flash memory 128 KB
RAM 6 KB

<Evaluation device>

Package
Operating .
Part number | power supply LQFP Functions
voltage (V) (0.4 mm PGA
pitch)

I/O ports: 125 Max.

LPC interface

PS/2 interface

12C bus interface : 1 ch.

MB9IOF378 144P ) Multi address I2C bus interface : 1 ch.

Bridge circuit

LCD controller/driver : 9 SEG x 4 COM

Watch timer

8/16-bit PPG timer : 8-bit x 4 ch. or 16-bit x 2 ch.

16-bit PPG timer : 3 ch.

16-bit reload timer : 6 ch.

Analog section : 8/10-bit A/D converter x 12 ch.

8-bit D/A converter x 2 ch.

UART/SIO : 3 ch.

MB90V378 - 256C | External interrupts : 24 ch.

Key on wake up : 8 ch.

Timebase timer (WDT) : 18-bit x 1 ch.

Low-power consumption modes : Sleep, stop, sub, watch,
CPU intermittent operation,
time base timer mode

+3.0 to +3.6

Packages: P - plastic, C - ceramic
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F2MC-16LX Family CAN Controller Products

Pin Main functions Series Type ROM RAM Part number
count name
F2MC-16LX CAN interface (1ch.), | [MB90360E
Family |[]] 48 T{UART for LIN (2 ch) , [ series [T MASK |— 64 KB [— 3KB MB90362E
CAN A/D converter
T (10 bit x 8 ch),
ontrolier Reload timer
H MB 2TE
Products (16 bit x 2 ch) , 9036
PPG timer
(16 bit x 2 ch),
ICU (16 bit x 4 ch) , H MB90362ES
external interrupts
(8 ch)
H MB90362TES
H MB90367E
H MB90367TE
H MB90367ES
LI MB90367TES
Flash memory Equivalent device
H Flash 64 KB |- 3KB | MBQO.%OE — MB90F362E
series
H MB90OF362TE
H MB90F362ES
H MB90F362TES
H MBOOF367E
H MB90OF367TE
H MB90OF367ES
L{ MB90OF367TES
Evaluation target device
|| Evaluation 30 KB |{ 1P99360EL | \gaova40E-101
device series
H MB90V340E-102
H MB90V340E-103
L MB90V340E-104
(Continued) (Continued)

102



16-bit Proprietary F2MC-16LX Family caN controller Products

MB90360E series

For car bodies control, etc.

MB90362E/TE
MB90362ES/TES
ROM 64 KB
RAM 3 KB

MB9OF362E/TE
MB90F362ES/TES
Flash memory 64 KB
RAM 3 KB

MB90367E/TE
MB90367ES/TES
ROM 64 KB
RAM 3 KB

MB90F367E/TE
MB9OF367ES/TES
Flash memory 64 KB
RAM 3 KB

¢ Maximum clock frequency: 24 MHz
* Minimum execution time : 41.6 ns
e Operating temperature range : -40 to +105 °C

MB90V340E
RAM 30 KB

<Evaluation device>

Operating Package
Part number power LQFP Functions
supply (0.5mm | PGA
voltage (V) pitch)
MB90362E *2 48P -
MB90362TE *2 48P -
MB90362ES ** 48P -
MB90362TES * 48P -
MB90367E *2 48P -
MB90367TE *2 48P - I/O ports:
36 Max. (single clock)
MB90367ES ** 48P - 34 Max. (dual clock)
CAN interface : 1ch
MB90367TES * 48P - Timebase timer (WDT) : 18bit x 1ch
+3.5t0 +5.5 Reload timer : 16bit x 2ch
MB90F362E *2 48P - PPG timer : 8bit x 2ch or 16bit x 2ch
16bit input/output timer : input capture unit (ICU) x 4ch
MB9O0F362TE *2 48P - free-run timer x 1ch
UART for LIN : 2ch
MB90F362ES *! 48P - A/D converter : 8/10bit x 16ch
External interrupt : 8ch
MB90F362TES *! 48P - Clock monitoring function
Low voltage/CPU operation detection reset
MB9OF367E *2 48P - (MB90362TE/362TES/367TE/367TES/F362TE/F362TES/F367TE/
F367TES)
MB9OF367TE *2 48P - Low-power consumption modes :
Sleep, stop, sub, sub sleep, watch, CPU intermittent operation,
MB90F367ES *! 48P - time base timer mode
MB9OF367TES * 48P -
MB90V340E-101 * - 299C
MB90V340E-102 *2 - 299C
+4.5t0 +5.5
MB90V340E-103 * - 299C
MB90V340E-104 *? - 299C

Packages: P - plastic, C - ceramic
*1 : single clock, *2 : dual clock
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(Continued)

(Continued)

104

Pin
count

(Continued)

Main functions

Series
name

Type ROM

RAM

48 |-

UART (1 ch.),
A/D converter
(8/10-bit x 8ch.),
external interrupts
(4 ch.),

free-run timer
(16-bit x 1ch.),
input capture
(16-bit x 4ch.),
8/16-bit PPG timer
(2 ch),

Watch timer,
Reload timer
(16-bit x 2ch.)

CAN interface (1ch.),

MB90385
series

- MASK | 64 KB |—

2 KB

Part number

Flash memory

MB90387

MB90387S

Equivalent device

H Flash |+— 64 KB |—

2 KB

— MB90387

MB90F387

MB9OF387S

Evaluation target

device

Evaluation

device

6 KB

MB90385

series

MB90V495G

Flash memory

A/D converter

1 (8/10-bitx 8 ch.)

UART/SIO (2 ch) ,
CAN interface
(1ch),

external interrupts
(4ch.),

ICU (16 bit x 4 ch) ,
PPG timer
(8/16-bit x 2 ch.),
Reload timer
(16-bit x 2 ch.)
WDT

MB90895
series

Flash |— 64 KB |

2 KB

MB90F897

MB90F897S

Evaluation target

device

Evaluation

device

6 KB

MB90890

series

MB90V495G
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MB90385 series

For car bodies control, etc.

MB90F387/S

Flash memory 64 KB
RAM 2 KB

MB90387/S

ROM 64 KB
RAM 2 KB

e Maximum clock frequency: 16 MHz (32.768 kHz)
¢ Minimum execution time: 62.5 ns (122.1 us)

* Operating temperature range: -40°C to +105°C
MB90V495G
RAM 6 KB

<Evaluation device>

Operating Package .
Part number | power supply Functions
voltage (V) | LQFP | PGA
1/0O ports: 36 Max. (MB90387S/F387S)
MB90387 48P - 34 Max. (MB90387/F387/V495G)
CAN interface: 1ch.
Timebase timer (WDT): 18-bit x 1 ch.
MB90387S 48P - Watch timer
PPG timer: 16-bit x 2 ch. (8-bit x 4 ch.)
A/D converter: 8/10-bit x 8 ch.
MB90F387 48P — Real time I/0:  16-bit input capture unit (ICU) x 4 ch.
+3.51t0+5.5 16-bit free-run timer x 1 ch.
UART: 1 ch.
Reload timer: 16-bit x 2 ch.
LESSE 48P |~ | Forsingle clock: MBI0387S/F387S
For dualclock: MB90387/F387/V495G
External interrupts: 4ch.
MB90V495G - 256C Low-power consumption modes: Sleep, stop, sub, watch, time base timer,
CPU intermittent operation mode

Packages: P - plastic, C - ceramic

MB90895 series

Built-in dual operation Flash memory

¢ Maximum clock frequency: 16 MHz(32.768 kHz)

Flasmgeonﬁg?@ KB * Minimum execution time: 62.5 ns(122.1 us)
RAM 2 }3</B ¢ Operating temperature range: -40 °C to +105 °C
MB90V495G
RAM 6 KB
<Evaluation device>
Operating Package
Part number power supply Functions
voltage (V) LQFP | PGA
1/0 ports: 34 Max. (MB90OF897: Dual clock) ,
_ 36 Max. (MB90F897S: Single clock)
MB90F897 48P CAN interface: 1ch.
Timebase timer (WDT): 18-bit x 1 ch.
+3.510 +5.5 Watch timer
PPG timer: 16-bit x 2 ch. (8-bit x 4 ch.)
MB90F897S 48P - A/D converter: 8/10-bit x 8 ch.
Real time 1/0O: 16-bit input capture unit (ICU) x 4 ch.
UART : 2 ch.
Reload timer: 16-bit x 2 ch.
External interrupts: 4ch.
MBOOV495G +4.510+5.5 - 256C Low-power consumption modes: Sleep, stop, sub, watch, time base timer,
CPU intermittent operation mode

Packages: P - plastic, C - ceramic
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(Continued)

(Continued)

106

Pin Main functions Series Type ROM RAM Part number
count name
MB90350E
—|CAN interface (1 ¢h), [ series [T MASK [ 64 KB |— 4 KB MB90351E
UART for LIN (2 ch) ,
I2C (1 ch),
A/D converter
(10 bitx 15 ch) , -| MB90351ES
reload timer
(16 bit x 4 ch) ,
PPG timer -{ MB90351TE
(16 bit x 6 ch),
ICU (16 bit x 6 ch) ,
IOU (16 bit x 4 ch) ,
external interrupts L MB90351TES
(8 ch)
L1128 KB— 4 KB MB90352E
H MB90352ES
H MB90352TE
L{ MB90352TES
Flash memory Equivalent device
H Flash ({128 KB|— 4 KB |— MBQO.%OE - MB9OF351E
series
H MB90OF351ES
H MB90OF351TE
L{ MB9OF351TES
L1128 KB— 4 KB |— M890.350E - MB90F352E
series
H MB90OF352ES
H MB90F352TE
L{ MB9OF352TES
Evaluation target device
| {Evaluation 30 KB [ MB99350EL | \iggova4oE-101
device series
MB90V340E-102
(Continued)




16-bit Proprietary F2MC-16LX Family caN controller Products

MB90350E series

For car bodies control, etc.

MB90352E/ES/TE/TES
ROM 128 KB
RAM 4 KB

MB90351E/ES/TE/TES
ROM 64 KB
\ RAM 4 KB

MB9OF352E/ES/TE/TES * Maximum clock frequency : 24 MHz
Flash memory 128 KB e Minimum execution time : 41.6 ns
RAM 4 KB » Operating temperature range : -40 to +125 °C

MB90F351E/ES/TE/TES
Flash memory 64 KB MB90V340E
RAM 4 KB RAM 30 KB

<Evaluation device>

Part number

Operating Package

power LQFP Functions
supply ©65mm | PGA
voltage (V) pitch)

MB90351E *2

MB90351ES *

MB90351TE *2

MB90351TES *

MB90352E *2

MB90352ES **

MB90352TE *2

MB90352TES ™!

MB90OF351E *2

MBOOF351ES *!

MB9OF351TE *2

MB9OOF351TES *!

MBOOF352E *2

MB9OF352ES *

MBO0F352TE *2

MB9O0OF352TES *

64P _
64P -

64P - I/O ports: 51 Max. (single clock)
64P _ 49 Max. (dual clock)

Flash memory : Dual operation Flash
64P - (MB9OF351E/ES/TE/TES are excluded.)
CAN interface : 1 ch.

MB90V340E-101 *

MB90V340E-102 *2

64P ~__| Timebase timer (WDT): 18-bit x 1 ch.
64P - Reload timer: 16-bit x 4 ch.
64p ~ PPG timer : 16-bit x 6 ch. (8-bit x 10 ch.)
+3.510 +5.5 16 bit input/output timer :  input capture unit (ICU) x 6 ch
64P - output compare unit (OCU) x 4 ch
free-run timer x 2 ch
64P ~ | UARTforLIN: 2 ch.
64P - A/D converter : 8/10-bit x 15 ch.
I2C: 1 ch
64pP B External interrupt : 8 ch
64P - Low voltage/CPU operation detection reset
(MB90351TE/351TES/352TE/352TES/F351TE/F351TES/F352TE/
64P - | F352TES)
64P - Low-power consumption modes:
Sleep, stop, sub, sub sleep, watch, CPU intermittent operation,
64P B time base timer mode
- 299C
+4.5t0 +5.5
- 299C

Packages: P - plastic, C - ceramic
*1 : single clock, *2 : dual clock
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(Continued)

(Continued)

108

Pin Main functions Series Type ROM RAM Part number
count name
MB90350E
—|CAN interface (1 ¢h), [ series [T MASK [ 64 KB |— 4 KB MB90356E
UART for LIN (2 ch) ,
I2C (1 ch),
A/D converter
(10 bitx 15 ch) , -| MB90356ES
reload timer
(16 bit x 4 ch) ,
PPG timer H MB90356TE
(16 bit x 6 ch),
ICU (16 bit x 6 ch) ,
IOU (16 bit x 4 ch) ,
external interrupts L MB90356TES
(8 ch)
L1128 KB— 4 KB MB90357E
H MB90357ES
H MB90357TE
L{ MB90357TES
Flash memory Equivalent device
H Flash ({128 KB|— 4 KB |— MBQO.GSOE - MB9OOF356E
series
H MB9O0F356ES
H MB9OF356TE
L{ MB9OF356TES
L1128 KB— 4 KB |— M890.350E - MB90F357E
series
H MB90F357ES
H MB9OF357TE
L{ MB9OF357TES
Evaluation target device
| {Evaluation 30 KB [ “P99350EL | \iggovaaoE-103
device series
MB90V340E-104
(Continued)




16-bit Proprietary F2MC-16LX Family caN controller Products

MB90350E series

For car bodies control, etc.

MB90357E/ES/TE/TES
ROM 128 KB
RAM 4 KB

MB9YOF357E/ES/TETES * Maximum clock frequency : 24 MHz
Flash memory 128 KB * Minimum execution time : 41.6 ns
RAM 4 KB e Operating temperature range : -40 to +125 °C

MB90356E/ES/TE/TES
ROM 64 KB
RAM 4 KB

MB90F356E/ES/TE/TES
Flash memory 64 KB MB90V340E
RAM 4 KB RAM 30 KB

<Evaluation device>

Part number

Operating Package

power LQFP Functions
supply ©65mm | PGA
voltage (V) pitch)

MB90356E *2

MB90356ES *1

MB90356TE *2

MB90356TES *

MB90357E *2

MB90357ES *!

MB90357TE *2

MB90357TES *!

MB90F356E *2

MB9OF356ES *

MBOOF356TE *2

MB9OF356TES *

MBOOF357E *2

MB90F357ES *!

MBOOF357TE *2

MBOOF357TES *!

64P _
64P -

64P - I/O ports: 51 Max. (single clock)
64P _ 49 Max. (dual clock)

Flash memory : Dual operation Flash
64P - (MB90F356E/ES/TE/TES are excluded.)
CAN interface : 1 ch.

MB90V340E-103 *

MB90V340E-104 *2

64P ___ | Timebase timer (WDT): 18-bit x 1 ch.
64P - Reload timer: 16-bit x 4 ch.
64P ~ PPG timer : 16-bit x 6 ch. (8-bit x 10 ch.)
+3.510 +5.5 16 bit input/output timer :  input capture unit (ICU) x 6 ch
64P - output compare unit (OCU) x 4 ch
64p ~ free-run timer x 2 ch
UART for LIN : 2 ch.
64P - A/D converter : 8/10-bit x 15 ch.
I2C: 1 ch
64pP B External interrupt : 8 ch
64P - Low voltage/CPU operation detection reset
(MB90356TE/356 TES/357TE/357TES/F356 TE/F356 TES/F357TE/
64P - | F357TES)
64P - Low-power consumption modes:
Sleep, stop, sub, sub sleep, watch, CPU intermittent operation,
64P B time base timer mode
- 299C
+4.5t0 +5.5
- 299C

Packages: P - plastic, C - ceramic
*1 : single clock, *2 : dual clock
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(Continued)

(Continued)

110

Pin

count

(Continued)

Main functions

Series
name

Type

ROM

RAM

Part number

64

UART/SIO (2 ch.)
A/D converter
(8/10-bit x 8ch.),
external interrupts
(8.ch),

input capture
(16-bit x 4ch.),
8/16-bit PPG timer
(2ch.),

reload timer
(16-bit x 2ch.),
free-run timer
(16-bit x 1ch.),
CAN interface (1ch.)

MB90495G
series

MASK

64 KB

2 KB

MB90497G

Fl

as

h memor

Equivalent device

Flash

64 KB

2 KB

MB90497G

MB90F497G

128 KB

2 KB

MB90F498G

Evaluation
device

Evaluation target device

2 KB

MB90495G
series

MB90V495G

100

CAN interface

[] (2ch),

UART (2 ch.),
A/D converter
(8/10-bit x 8 ch.),
SMC (4 ch.),
external interrupts
(8 ch.),

input capture
(16-bit x 4 ch.),
PPG timer
(16-bit x 3 ch.),
watch timer,
reload timer
(16-bit x 2 ch.),
free-run timer
(16-bit x 1 ch.),
Sound generator,

LCD controller/driver

MB90420
GA/GC
series

MASK

128 KB

6 KB

MB90423GA

(Continued)

Flash memory

MB90423GC

Equivalent device

Flash

128 KB

6 KB

MB90423GA

MB90F423GA

Evaluation
device

MB90423GC

MB90F423GC

Evaluation target device

6 KB

MB90420GA/

GC series

MB90V420G
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MB90495G series

For car bodies control, etc.

MB90F497G * Maximum clock frequency: 16 MHz(32.768 kHz)

MBOOF497G Flash memory 128 KB  Minimum execution time: 62.5 ns(122.1 ps)

'\,ggf,,ogfzg Flash memory 64 KB RAMZ2 KB MB90V495G * Operating temperature range: -40°C to +105°C
RAM 2 KB RAM 2 KB RAM 2 KB

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage (V) QFP |LQFP | PGA

1/O ports: 49 Max.

MB90497G 64P | 64P - | Timebase timer (WDT): 18-bit x 1 ch.
PPG timer: 16-bit x 2 ch. (8-bit x 4 ch.)
UART/SIO: 1ch.

_ Analog section: 8/10-bit A/D converter x 8 ch.
MBSOF497G 64P 64P Real time I/O:  16-bit input capture unit (ICU) x 4 ch.
+4.51t0 +5.5 16-bit free-run timer x 1 ch.
Reload timer: 16-bit x 2 ch.
MB90F498G 64P 64P - CAN interface: 1 ch.
Watch timer
External interrupt: 8ch.
MB90V495G _ _ o56C | Low-power consumption modes: Sleep, stop, sub, watch, CPU inter-

mittent operation, time base timer mode

Packages: P - plastic, C - ceramic
SMC: Stepper motor controller

MB90420GA/420GC series

Automotive applications, etc.
* Maximum clock frequency: 16 MHz (32.768 kHz)
MB90423GA/GC Ggﬁ%gfgﬁ%%% e Minimum execution time: 62.5 ns (122.1 pus)

B 1 Lo o
ROM 128 KB RAM 6 KB ) MB90V420G \ ° Operating temperature range: -40°C to +105°C
RAM 6 KB RAM 6 KB

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage (V) QFP | LQFP | PGA

I/O ports: 58 Max.
MB90423GA 100P | 100P | - | CAN interface: 2ch. )
Timebase timer (WDT): 18-bit x 1 ch.
Watch timer, Sound generator
PPG timer: (16-bit x 3 ch.)
MB90423GC 100P | 100P — | Analog section: 8/10-bit A/D converter x 8 ch.
Real time 1/0O: 16-bit input capture unit (ICU) x 4 ch.
16-bit free-run timer x 1 ch.

UART: 2 ch., Reload timer: 16-bit x 2 ch.
MB90F423GA +4.5t0 +5.5 | 100P | 100P - Stepper motor controller: 4 ch.
LCD controller/driver: 96 elements, 2 to 4 common,

12 to 24 segments,

16 x 8-bit LCD display RAM
MB90F423GC 100P | 100P — | For single clock : MB90423GA/F423GA
For dual clock : MB90423GC/F423GC/V420G
External interrupts: 8ch.
Low-voltage detection reset (MB90423GA/F423GA)
MB90V420G - - | 256C | Low-power consumption modes: Sleep, stop, sub, watch, time base
timer, CPU intermittent operation mode

Packages: P - plastic, C - ceramic
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(Continued) (Continued)

Pin Main functions Series Type ROM RAM Part number
count name

CAN interface (1ch.), MB90425
H 100 |+ UART (2 ch.), 1 eace [Tl MASK |— 64KB |- 4KB MB90427GA

A/D converter series

(8/10-bit x 8ch.),

SMC (4 ch.), 1 MB90427GC

external interrupts

(8 ch.),
input capture

MASK |—{ 128 KB | 6 KB MB90428GA

(16-bit x 4 ch.),

PPG timer

(16-bit x 3 ch.), L MB90428GC

watch timer,
reload timer Flash memory Equivalent device

(16-bit x 2 ch.),

K H Flash 128 KB < 6 KB MB90425GA — MB90F428GA
free-run timer

(16-bit x 1 ch.),

Sound genera-
tor, LCD controller/ MB90425GC | | MB90F428GC
driver

Evaluation target device

Evaluation MB90425GA/
7| device 6KB — GC series | | MB9OV420G

| |CAN interface L MBQOMOG || MASK | 128 | | 6 KB MB90443G **
(3 ch.), series KB

UART (2 ch.),
SIO (1ch.), Flash memory Equivalent device

A/D converter 128
(8/10-bit x 8 ch.), H Flash | KB H 6 KB | MB90443G — MB90F443G

external interrupts
(8 ch.), Evaluation target device

input capture Evaluation 14 MB90440G
(16-bit x 8 ch), 7| device KB 1 series | MB90V440G

output compare
(16-bit x 4ch), **: Under planning
8/16-bit PPG timer
(4 ch.),

Reload timer
(16-bit x 2 ch.),
free-run timer
(16-bit x 1ch.),
external bus inter-
face

(Continued) (Continued)
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MB90425GA/425GC series

Automotive applications, etc.
CABQO“QSGA/GC) CABQOF428GA/GC> e Maximum clock frequency: 16 MHZ(32768 kHZ)

ROM 128KB ROM 128KB * Minimum execution time: 62.5 ns(122.1 ps)
RAM 6KB RAM 6KB * Operating temperature range: -40°C to +105°C

MB90427GA/GC
ROM 64KB MB90V420G
RAM 4KB RAM 6KB

<Evaluation device>

Operating Package
Part number | power supply Functions
voltage (V) QFP | LQFP | PGA
MB90427GA 100P | 100P _ | /O ports: 58 Max.

CAN interface: 1ch. (2ch.: MB90V420)

Timebase timer (WDT): 18-bit x 1ch.

MB90427GC 100P | 100P | - |gatch g"gﬁgg?g;” clock)

PPG timer: 16-bit x 3 ch.

Analog section: 8/10-bit A/D converter x 8ch.
MB90428GA 100P | 100P | - |Realtime I/O:  16-bit input capture unit (ICU) x 4 ch.
16-bit free-run timer x 1ch.

UART: 2 ch.
MB90428GC +4.5t0+5.5 | 100P | 100P - Reload timer: 16-bit x 2 ch.
Stepper motor controller: 4 ch.
LCD controller/driver: 96 elements, 2 to 4 common,
MB90F428GA 100P | 100P - 12 to 24 segments,
16 x 8-bit LCD display RAM

For single clock : MB90427GA/428GA/F428GA

For dual clock : MB90427GC/428GC/F428GC/V420G
100P -
External interrupts: 8 ch.
Low-voltage detection reset (MB90427GA/428GA/F428GA)
Low-power consumption modes: Sleep, stop, sub, watch,
MB90V420G - - 256C time base timer, CPU intermittent operation mode

MB90F428GC 100P

Packages: P - plastic, C - ceramic

MB90440G series

For gateway, etc.

“MB90443G > MBOOF443G * Maximum clock frequency: 16 MHz (32.768 kHz)

( ROM 128 KB ) Flash memory 128 KB ¢ Minimum execution time: 62.5 ns (125 ps)
;Rﬂﬂ 61(8_, RAM 6 KB MB90V440G \* Operating temperature range: -40°C to +105°C
Under planning RAM 14 KB

<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) QFp e

1/0 ports: 81
CAN interface: 3 ch.
OMB90443G 100P - Timebase timer (WDT): 18-bit x 1 ch.
8/16-bit PPG timer: 4 ch.
Analog section: 8/10-bit A/D converter x 8 ch.
Real time 1/0:16-bit input capture unit (ICL(J))Cx 8 ch.
16-bit output compare unit (OCU) x 4 ch.
MBO0F443G +4.5t0 +5.5 100P - 16-bit free-run timer x 1 ch.
UART: 2 ch.
SIO: 1 ch.
Reload timer: 16-bit x 2 ch.
External interrupts: 8 ch.
MB90V440G - 256C | external bus interface
Low-power consumption modes: Sleep, stop, sub, watch, CPU inter-
mittent operation, time base timer mode

Packages: P - plastic, C - ceramic
O: Under planning
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(Continued)

(Continued)
(Continued)

114

Pin
count

(Continued)

Main functions

Series
name

Type

ROM

RAM

Part number

100

A/D converter
(10-bit x 8 ch.),
UART (2 ch.)

SIO (1 ch.),

CAN interface

(1 ch.),

SMC (4ch.),
external interrupts
(8 ch.),

input capture
(16-bit x 6 ch.),
output compare
(16-bit x 4 ch.),
8/16-bit PPG timer
(6 ch.),

Reload timer
(16-bit x 2 ch.),
free-run timer
(16-bit x 1 ch.),
watch timer (1 ch.)

MB90595G
series

MASK

128 KB

4 KB

MB90598G

Flash

memory

Equivalent device

Flash

128 KB

4 KB

MB90598G

MB90F598G

Evaluation
device

Evaluation target device

6 KB

MB90595G
series

MB90V595G

A/D converter

(8/10 bit x 8 ch.)
CAN controller
(2ch)),

UART (2 ch.),
SIO(1 ch.)
externalinterrupts (8
ch.),

input capture unit
(16-bit x 8 ch.) ,
output compare unit
(16-bit x 4 ch.) ,
8/16-bit PPG timer
(4ch.),

reload timer

(16-bit x 2 ch.) ,
free-run timer
(16-bit x 1 ch.)

| |[MB90540G/
GS series

MASK

128 KB

6 KB

MB90543G

(Continued)
(Continued)

Flash memory

MB90543GS

Equivalent device

Flash

128 KB

6 KB

MB90540G

series

MB90F543G

Evaluation
device

MB90540GS
series

MB90F543G
S

Evaluation target device

8 KB

MB90540G/
GS series

MB90V540G
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MB90595G series

For dashboard, car audio, etc.

MB90598G MB90F598G e Maximum clock frequency: 16 MHz
ROM 128KB Flash memory 128KB ¢ Minimum execution time: 62.5 ns

RAM 4 KB RAM 4 KB MB90V595G | ¢ Operating temperature range: -40°C to +85°C
RAM 6 KB

<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) QFP PGA

1/0 ports: 78
MB90598G 100P B Ligws_lt%as%t]l'mer (WDT): 18-bit x 1 ch.
Analog section:10-bit A/D converter x 8ch.
Real time 1/0:16-bit input capture unit (ICU) x 4 ch.
16-bit output compare unit (OCU) x 4 ch.
16-bit free-run timer x 1 ch.
MBOOF598G +4.510 +5.5 100P - | 8/16-bit PPG timer: 6 ch.
SIO: 1 ch.
Reload timer: 16-bit x 2 ch.
CAN interface: 1 ch.
SMC: 4 ch.
MB90V595G - 256C | External interrupts: 8 ch.
Low-power consumption modes: Sleep, stop, time base timer,
CPU intermittent operation mode

Packages: P - plastic, C - ceramic
SMC: Stepper motor controller

MB90540G/540GS series

For dashboard, car audio, etc.

MB90F543G/GS * Maximum internal clock frequency: 16 MHz (32.768 kHz)
IB90543G/GS FIashRnA?wmgr%/éstB MBI0V540G\ ° Minimu'm execution time: 62.5 ns £122.1 ps) .
ROM 128 KB * Operating temperature range: -40°C to +105°C
RAM 6 KB RAM 8 KB

<Evaluation device>

Operating Package .
Part number | power supply Functions

voltage (V) QFP | LQFP | PGA

I/O ports : 81 Max.

MB90543G +3.5t0 +5.5 | 100P | 100P - | Timebase timer (WDT) : 18-bit x 1 ch.

CAN controller : 2 ch.

8/16-bit PPG timer : 4 ch.

MB90F543G +4.5to+5.5 | 100P | 100P - SIO : 1 ch.

Analog section :  8/10-bit A/D converter x 8 ch.

Real time 1/0 : 16-bit input capture unit (ICU) x 8 ch.

MB90543GS +35t0+55 | 100P | 100P - 16-bit output compare unit (OCU) x 4 ch.
16-bit free-run timer x 1 ch.
UART : 2 ch.

_ Reload timer : 16-bit x 2 ch.
Lzl rles 100P | 100P For single clock : MB90543GS/F543GS

+4.510 +5.5 For dual clock : MB90543G/F543G/V540G

External interrupts : 8 ch.

MB90V540G - - 256C | Low-power consum{)tion modes : Sleep, stog, sub, CPU intermit-
tent operation, watch, time base timer mode

Packages: P - plastic, C - ceramic
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(Continued) (Continued)
Pin Main functions Series Type ROM RAM Part number
count name
H 100 [N [ MBOOSHOEES| | MASK | 64 KB | 2KB | MBO0346E
(2ch), series
UART for LIN CAN 1 ch.
(4ch). (CAN T ch.) MBOO346ES
A/D converter
(10-bit x 16/24 ch.) , MB90346CE
external interrupts
(16 ¢ch.),
ICU (16 bit 8 ch) , MB90346CES
OCU (16 bit x 8 ch)
& / 16-bit PPG timer 6 KB MB90347E
(8¢ch.),
reload timer MB90347ES
(16-bit x 4 ch.)
MB90347CE
MB90347CES
MB90348ES **
MB90348CE **
MB90348CES **
MB90349ES
MB90349CE
MB90349CES
Flash memory Equivalent device
~| Flash H 64 KB H 2KB }7 MB9O0340E/ES —1 MBOOF346E
series
(CANTeh) | 1I"\iB9oFa46ES
MB90F346CE
MB90F346CES
128 KB 6 KB || MBOO340E/ES —1 MBOOF347E
series
(CANTeh) | | MBooF347ES
MB90F347CE
MB90F347CES
~{ 256 KB H 16 KB '7 MBYO0340E/ES —1 MB9OF349E
series
(CANTeh) | | MBooFa49ES
MB90F349CE
MB90F349CES
Evaluation target device
Evaluation MB90340E/ES
0340 <1 MBOOV340E-102
(CAN 1 ch.)
MB90340E/ES 4| MB9OV340E-101
series
(CAN 1 ch.)
(Continued) (Continued) **: Under planning
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MB90340E/340ES series (CAN 1 ch.)

For car air-conditioner, etc.

* Maximum internal clock frequency: 24 MHz (32.768 kHz)
* Minimum execution time: 42.0 ns
* Operating temperature range: -40°C to +105 °C

GBQOFMGE/ES/CE/CE? CBQOFSME/ES/CE/CES) B90F349E/ES/CE/CE:
Flash memory 128 KB Flash memory 128 KB Flash memory 256 KB
RAM 2 KB RAM 6 KB RAM 16 KB

ROM 64 KB ROM 128 KB ROM 128 KB ROM 256 KB RAM 30 KB

—— = = =
MB90346E/ES/CE/CES \/MB90347E/ES/CE/CES '\, MBI034BE/ES/CE/CES | (MBIOS4OE/ES/CE/CESY ( MBYOV340E
RAM 2 KB RAM 6 KB RAM 16 KB RAM 16 KB

Under planning <Evaluation device>

F2MC-16LX Family

Operating Package .
Part number power supply Functions
voltage (V) | LQFP | QFP | PGA
MB90346E 100P | 100P | -
MB90346ES 100P | 100P | -
MB90346CE 100P | 100P | - |/Oports: 80 346G I S46CR/34TE 34 TCE)
MB90346E/346CE/F346E/F346CE/347E/347CE
MB90346CE 100P | 100P | - (
90346CES 00 00 F347E/F347CE/348E/348CE/349E/349CE/F349E/
MB90F346E 100P | 100P | - F349CE/V340E-102: Dual clock)
MB90F346ES 100P | 100P | - 82
MB9OF346CE 100P | 100P | - (MB90346ES/346CES/F346ES/F346CES/347ES/
MB90F346CES 100P | 100P _ 347CES/F347ES/F347CES/348ES/348CES/349ES/
349CES/F349ES/F349CES/V340E-101: Single clock)
MB90347E 100P | 100P | -
908 00 00 Timebase timer (WDT) : 18-bit x 1 ch.
MB90347ES 100P | 100P | — | GCAN controller : 1 ch. (MBIOV340E-101/102: 3 ch.)
MB90347CE 100P | 100P | - | 8/16-bit PPG timer : 16 bit x 8 ch. (16 bit x 16 ch.)
MB90347CES 100P | 100P — | Analog section : 8/10-bit A/D converter x 16 ch.
MB9OF347E 100P | 100P | = (MB90346E/346ES/F346E/F346ES/347E/
347ES/F347E/F347ES/348E/348ES/349E/
MBOOF347E 100P | 100P | -
SOF347ES +3.510 +5.5 00 00 349ES/F349E/F349ES)
MB9OF347CE 100P | 100P _ 8/10-bit A/D converter x 24 ch.
MB90F347CES 100P | 100P | - (MB90346CE/346CES/F346CE/F346CES/
O MB90348E 100P | 100P | - 347CE/347CES/F347CE/F347CES/348CE/
O MB90348ES 100P | 100P | = 348CES/349CE/349CES/F349CE/F349CES/
O MB90348CE 100P | 100P | - V340E-101/V340E-102)

Real time 1/O : 16-bit input capture unit (ICU) x 8 ch.
O MB90348CES 100P | 100P - 16-bit output compare unit (OCU) x 8 ch.
UART for LIN x 4 ch. (MB9OV340E-101/102: 5 ch.)

MB90349E 100P | 100P - . .
MB90349ES 100P | 100P Reload timer : 16 bit x 4 ch.

— I2C bus interface: 2 ch. (MB90346CE/346CES/F346CE/F346CES/
MB90349CE 100P | 100P | - 347CE/347CES/348CE/348CES/349CE/
MB90349CES 100P | 100P - 349CES/F349CE/F349CES/V340E-101/V340E-
MB9OF349E 100P | 100P | - _ 102)
MB90F349ES 100P | 100P _ External interrupts : 1tG ch. g N t A

ow-power consumption modes : Sleep, stop, sub,
MB90F349CE 100P | 100P — CPU intermittent operation, watch,
MB90F349CES 100P | 100P - time base timer mode
MB90V340E-101 - - 299C
+4.51t0 +5.5

MB90V340E-102 - - 299C

Packages: P - plastic, C - ceramic
O: Under planning
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(Continued) . (Continued) .
cgtlr:lt Main functions ?'grlr?es Type ROM RAM Part number
100 || CAN controller | | MB90340E/ES _‘{ MASK H 128 KB H 16 KB }— MB90341E **
(1ch.), series
UART for LIN (CAN 2ch.)
g‘) rf\',‘; or MB90341ES **
(10-bit x 16/24 ch.) ,
e():tgrgil) interrupts MB90341CE **
ICU (16-bit x 8 ch.) ,
OCU (16-bit x 8 ch.) "
8/ 16-bit PPGtimer MB90341CES
(8ch.),
reload timer
(16-bit x 4 ch.) 256 KB | 16 KB MB90342E
MB90342ES
MB90342CE
MB90342CES
Flash memory Equivalent device
{ Flash H 256 KB H 16 KB }7 MBOOS4OE/ES _{ MB9OF342E
(2¢ch.)
«} MB90F342ES
MB90F342CE
MB90F342CES
* 384 KB H 20 KB '7 MB90340E/ES _{ MBOOF343E **
series
(2¢ch.)
«\ MB90OF343ES **
MB90F343CE **
L MBO0F343CES
MB90340E
Hst2kB|—20kB| | MEOROF || mBooFasE |
MB90OF345ES
MB90F345CE
MB90F345CES
Evaluation target device
Evaluation MB90340E
19034 # MB9OV340E-102
(2¢ch.)
MB90340ES
series MB90V340E-101
(2¢ch.)
**: Under planning
(Continued) (Continued)
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MB90340E/340ES series (CAN 2 ch.)

For car audio, etc.

B9OF342E/ES/CE/CE
Flash memory 256 KB (
RAM 16 KB

* Maximum clock frequency: 16 MHz (32.768 kHz)
* Minimum execution time: 42.0 ns
* Operating temperature range: -40 °C to +105 °C

MBOOF343E/ES/CE/CES  ABI0F345E/ES/CE/CE
Flash memory 384 KB ) ( Flash memory 512 KB

RAM 20 KB RAM 20 KB
MB90341E/ES/CE/CES | ((IBI0342AIAS/CAICAS Under planning MB9OV340E
ROM 128 KB ROM 256 KB
RAM 16 KB RAM 16 KB RAM 30 KB
“Onder planning <Evaluation device>
Operating Package
power .
Part number supply Functions
voltage (V) LQFP | QFP | PGA
O MB90341E 100P | 100P -
O MB90341ES 100P | 100P — | /O ports: 80
B (MB90341E/341CE/342E/342CE/F342E/F342CE/
OlEgiEriels 100P | 100P F343E/F343CE/F345E/F345CE/V340E-102: Dual
O MB90341CES 100P | 100P - clock)
MB90342E 100P | 100P | - 82
(MB90341ES/341CES/342ES/342CES/F342ES/
MBYO0342ES 100P | 100P | - F342CES/F343ES/F343CES/F345ES/F345CES/
MB90342CE 100P | 100P | - V340E-101: Single clock)
Timebase timer (WDT): 18-bit x 1 ch.
IEEELEDIES 100P | 100P | — | CAN controller : 2 ch. (MBIOV340E-101/102: 3 ch.)
MB90F342E 100P | 100P - PPG timer: 16-bit x 8 ch. (8-bit x 16 ch.)
MB9OF342ES 100P | 100P | _ |Analog section: 8/10-bit A/D converter x 16 ch
+3.5t0 +5.5 (MB90341E/341ES/342E/342ES/F342E/
MB90F342CE 100P | 100P | - F342ES/F343E/F343ES/F345E/F345ES)
MB90OF342CES 100P | 100P _ 8/10-bit A/D converter x 24 ch
(MB90341CE/341CES/342CE/342CES/
O MB90F343E 100P | 100P | - F342CE/F342CES/F343CE/F343CES/F345CE/
O MB90F343ES 100P | 100P - F345CES/V340E-101/V340E-102)
— | Realtime I/O:  16-bit input capture unit (ICU) x 8 ch.
Olilt0iRe- £ 100P | 100P 16-bit output compare unit (OCU) x 8 ch.
O MB90F343CES 100P | 100P - UART for LIN x 4 ch. (MB90V340E-101/102: 5 ch.)
MB90F345E 100P | 100P _ Reload timer: 16-bit x 4 ch.
I2C bus interface: 2 ch. (MB90341CE/341CES/342CE/342CES/
MBOYOF345ES 100P | 100P | - F342CE/F342CES/F343CE/F343CES/F345CE/
MB90F345CE 100P | 100P - F345CES/V340E-101/V340E-102)
MB9OF345CES 100P [100p | — | CXiernalinterrupts: 16¢h. .
Low-power consumption modes: Sleep, stop, sub, watch, time base
MB90V340E-101 - - 299C timer, CPU intermittent operation mode
+4.51t0 +5.5
MB90V340E-102 - - 299C

Packages: P - plastic, C - ceramic

O: Under planning
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(Continued)

(Continued)

120

(Continued)
Pin Main functions Series Type ROM RAM Part number
count name
UART (2 ch.) MB90545G/
H 100 —— SIO (1ch), — GS series [T MASK | 64 KB |—{ 2 KB MB90547G
A/D converter
(8/10-b|t_x 8ch.), L| MB90547GS
external inter-
rupts
(8 ch.), {128 KB|—| 4 KB MB90548G
input capture
(16-bit x 8ch.),
output compare
(16-bit x 4ch.), | MB90548GS
8/16-bit PPG
timer {256 KB 6 KB MB90549G
(4 ch.),
Reload timer
(16-bit x 2ch.), MB90549GS
free-run timer
(16-bit x 1ch.),
CAN controller Flash memory Equivalent device
(1ch) H Flash {128 KB}— 4 KB MB90549G |--{ MB90F548GL
i MB90F548G
MB90549GS -+ MB90F548GLS
L{ MB90F548GS
L1256 KB 6 KB |--{ MB90549G — MB90F549G
L MB90549GS — MB90F549GS
8 KB |+-{ MB90549G — MB90F546G
L MB90549GS — MB90F546GS
Evaluation target device
i Evalugtlon 8 KB | M89054.5G/ || MB90V540G
device GS series
(Continued)
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MB90545G/545GS series

For dashboard, car audio, etc.
e Maximum clock frequency: 16 MHz(32.768 kHz)
¢ Minimum execution time: 62.5 ns(122.1 ps)

F,';ASEQ,T?;ESS%QSKB * Operating temperature range: -40°C to +105°C
B90549G/GS\ / MB90F549G/GS RAM 8 KB
ROM 256 KB Flash memory 256 KB MB90V540G
RAM 6 KB RAM 6 KB RAM 8 KB
MB90F548G/GS B90F548GL/GL <Evaluation device>
ME?)(KAS?SSIQSS Flash memory 128}9@a3h memory 128 K%
RAM 4 KB RAM 4KB RAM 4 KB
MB90547G/GS
ROM 64 KB
RAM 2 KB
Operating Package i

Part number | power supply Functions

voltage (V) | QFP | LQFP | PGA
MB90547G 100P | 100P -
MB90547GS 100P | 100P -

+3.51t0 +5.5
MB90548G 100P | 100P | - |l/O ports: 80 Max. _

Timebase timer (WDT): 18-bit x 1 ch.
MB90548GS 100P | 100P - CAN controller: 1 ch.
MB90549G 100P [ 100P | - |oyor ap. o tmer: 4 ch.
— | Analog section: 8/10-bit A/D converter x 8 ch.

IR 100P | 100P Real time 1/0:  16-bit input capture unit (ICU) x 8 ch.
MBOOF546G 100P | 100P | - 16-bit output compare unit (OCU) x 4 ch.

+4.5t0 +5.5 16-bit free-run timer x 1 ch.
MB90F546GS 100P | 100P — | UART: 2 ch.

Reload timer: 16-bit x 2 ch.
MB90F548G 100P | 100P | - | For single clock : MB90549GS/F546GS/F548GS/F548GLS/
547GS/548GS/F549GS

GERRFERES 100P | T00P |~ | For dual clock : MB90549G/F546G/F548G/F548GL/F549G/
MB9OF548GL 100P | 100P | - . 547G/548G/V540G

+3.5t0 +5.5 External interrupts: 8 ch.
MB90F548GLS 100P | 100P - Low-power consumption modes: Sleep, stop, sub, CPU intermittent

operation, watch, time base timer

MB90F549G 100P | 100P - mode
MB90F549GS | +4.5to +5.5 | 100P | 100P -
MB90V540G - - 256C

Packages: P - plastic, C - ceramic
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(Continued)

Pin

count

(Continued)

Main functions

Series
name

Type

ROM

RAM

100

(Continued)

122

UART for LIN (1 ch.)
(MB90F946A: 2 ch.) ,
UART (1 ch.),

SIO (1 ch),

12C (1 ch.),

CAN interface
(1ch.,

A/D converter
(8/10-bit x 15 ch.) ,
external interrupts (8
ch.),

ICU (16-bit x 6 ch.),
OCU (16-bit x 4 ch.) ,
PPG timer

(8/16-bit x 6 ch.),
Reload timer

(16-bit x 1 ch.) ,
free-run timer

(16-bit x 2 ch.),
uDMA (16 ch.) ,
clock modulation

MB90945
series

MASK

128 KB

6 KB

Part number

(Continued)

Flash

128 KB

6 KB

MB90947A

256 KB

12 KB

MBO0F947A

384 KB

16 KB

MBO0F949A

Evaluation

Evaluation target

MB90F946A

device

device

30 KB

MB90945
series

MB90V390HB
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MB90945 series

For car body control, etc.

e Maximum clock frequency: 24 MHz

RAM 6 KB

MB90F949A

RAM 12 KB

MBO0F947A
Flash memory 128 KB Flash memory 256 KB

e Minimum execution time: 42 ns

MBOOF946A Operating temperature range: -40 to +105 °C

Flash memory 384 KB

MB90947A
ROM 128 KB

RAM 6 KB

RAM 16 KB
MB90V390HB
RAM 30 KB

<Evaluation device>

Operating Package
Part number power QFP Functions
supply (0.65 PGA
voltage (V) | mm pitch

I/O ports: 82 Max.

MB90947A 100P - Timebase timer (WDT): 18-bit x 1 ch.
UART for LIN : 1 ch. (only MB9OF946A)
Analog section:8/10-bit A/D converter x 15 ch.

MB90OF947A 100P _ Real time I/O: 16-b?t input capture unit (!CU) x 6 ch.

16-bit output compare unit (OCU) x 4 ch.
16-bit free-run timer x 2 ch.

PPG timer: 8/16-bit x 6 ch.

MB90F949A +3.510 100P ~ | UART:1ch

65 SI0: 1 ch

Reload timer: 16-bit x 1 ch.

MB9O0F946A 100P — CAN interface: 1 ch.
External interrupts: 8 ch.
uDMA : 16 ch
Clock modulation : 1 ch

MB90V390HB - 299C | Low-power consumption modes: Sleep, stop, sub, watch, CPU intermittent

operation, time base timer mode

Packages: P - plastic, C - ceramic
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(Continued)

124

Pin
count

(Continued)

Main functions

Series
name

Type

ROM

RAM

100

A/D converter

(10-bit x 8 ch.),

MB90590G
series

MASK

256 KB

6 KB

Part number

UART (3 ch.)

SIO (1 ch.),

CAN interface
(2ch.),

SMC (4 ch.),
sound generator
(1ch.),

external interrupts
(8 ch.),

input capture
(16-bit x 6 ch.),
output compare
(16-bit x 6 ch.),
8/16-bit PPG timer
(6 ch.),

Reload timer
(16-bit x 2 ch.),
free-run timer
(16-bit x 1 ch.),
watch timer (1 ch.)

MB90594G

384 KB

8 KB

Flash memory

MB90591G

Equivalent device

Flash

256 KB

6 KB

MB90594G

MB90F594G

384 KB

8 KB

MB90591G

MB90F591G

Evaluation

device

Evaluation target device

8 KB

MB90590G

series

— MB90V590G

120

[](2ch.),

CAN interface

MB90390
series

MASK

384 KB

10 KB

UART (3 ch.)

SIO (1 ch.),

A/D converter
(8/10-bit x 15 ch.),
SMC (6 ch.),
external interrupts
(8ch.),

input capture
(16-bit x 6¢ch.),
output compare
(16-bit x 8 ch.),
free-run timer
(16-bit x 2 ch.),
8/16-bit PPG timer
(6 ch.),

Reload timer
(16-bit x 2 ch.),
sound generator
(1ch.)

(Continued)

Flash memory

MB90394HA

Equivalent device

Flash

384 KB

10 KB

MB90394HA

MB90F394HA

Evaluation

device

Evaluation target device

30 KB

MB90390
series

MB90V390HB
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MB90590G series

For dashboard, etc.

MB90F591G * Maximum clock frequency: 16 MHz
MB90591G Flash memory 384 KB . ini i ime:
ROM 384 KB RAM 8)}/(8 Mlnlmu.m execution time: 62.5 ns
RAM 8 KB * Operating temperature range: -40°C to +85°C
T IB90594G MB90F594G
Flash memory 256 KB MB90V590G
ROM 256 KB RAM 6 KB
RAM 6 KB RAM 8KB
<Evaluation device>
Operating Package .
Part number power supply Functions
voltage (V) QFP PGA

1/0 ports: 78 Max.

MB90591G +4.75 to +5.25 100P - Timebase timer (WDT): 18-bit x 1 ch.
UART: 3ch.
Analog section:10-bit A/D converter x 8 ch.

_ Real time 1/0:16-bit input capture unit (ICU) x 6 ch.
VERITELE +4.51045.5 100P 16-bit output compare unit (OCU) x 6 ch.
16-bit free-run timer x 1 ch.

8/16-bit PPG timer: 6 ch.

MB90F591G +4.75t0 +5.25 100P - SIO: 1 ch.
Reload timer: 16-bit x 2 ch.
CAN interface: 2 ch.
SMC: 4ch

MB90F594G 100P - Sound generator: 1 ch.
Watch timer: 1 ch.

+4510+5.5 External interrupts: 8 ch.
MB90V590G - 256C | Low-power consumption modes: Sleep, stop, time base timer,
CPU intermittent operation mode

Packages: P - plastic, C - ceramic
SMC: Stepper motor controller

MB90390 series

For dashboard, etc.

MB90394HA
ROM 384 KB
RAM 10 KB

MB90F394HA

Flash memory 384 KB

RAM 10 KB

e Maximum clock frequency: 24 MHz

MB90V390HB . Mlnlmu.m execution time: 50 ns
RAM 30 KB * Operating temperature range: -40°C to +85°C

<Evaluation device>

Part number

Operating
power supply
voltage (V)

Package

QFP PGA

Functions

MB90394HA

MB90F394HA

+3.51t0 +5.5

120P -

120P -

MB90V390HB

+4.5t0 +5.5

- 299C

1/0 ports: 96 Max.
CAN interface: 2 ch.
Timebase timer (WDT): 18-bit x 1 ch.
Real time watch timer: 1 ch.
Sound generator: 1 ch.
8/16-bit PPG timer: 6 ch.
Analog section: 8/10-bit A/D converter x 15 ch.
Real time 1/0:16-bit input capture unit (ICU) x 6 ch.
16-bit output compare unit (OCU) x 8 ch.
16-bit free-run timer x 2 ch.
UART: 3 ch.
12C bus interfacex 1 ch. (MB90394HA)
Reload timer: 16-bit x 2 ch.
SIO: 1 ch.
SMC: 6 ch.
External interrupts: 8 ch.
Low-power consumption modes: Sleep, stop, time base timer,
CPU intermittent operation mode

Packages: P - plastic, C - ceramic
SMC: Stepper motor controller
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(Continued)
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Pin
count

(Continued)

Main functions

Series
name

Type

ROM

RAM

120

CAN controller

(4 ch)),
LIN-UART (4 ch.),
A/D converter
(10-bit x 8 ch.),
stepper motor con-
troller (4 ch.),
LCD controller/
driver

(32seg. x 4com.),
Sound generator
(2 ch.),

reload timer
(16-bit x 4 ch.),
PPG timer

(16-bit x 6 ch.),
input capture
(16-bit x 8 ch.),
free-run timer
(16-bit x 1 ch.),
external interrupts
(8.ch.),

real time clock

MB90920
series

Flash

256 KB —

10 KB

Part number

Evaluation
device

Evaluation target

MB90F922NA

MB90F922NAS

device

30 KB

MB90920
series

MB90V920-101

MB90V920-102




16-bit Proprietary F2MC-16LX Family caN controller Products

MB90920 series

For mobile products, etc.

e Maximum clock frequency: 32 MHz

MBO0F922NA MB90F922NAS
Flash memory 256 KB} | Flash memory 256 KB
RAM 10 KB RAM 10 KB

Minimum execution time: 62.5 ns

MB90V920-101/102 .
RAM 30 KB * Operating temperature range: -40°C to +105°C

<Evaluation device>

Operating

Package

Part number power supply

voltage (V) LQFP

PGA

Functions

MB90F922NA *1 120P

+4.0 to +5.5

MB90F922NAS *2 120P

MB90V920-101 *1 -

+4.51t0 +5.5

256C

MB90V920-102 *2 -

256C

I/0O ports: 93 Max. (MB9OF922NAS)

91 Max. (MB90F922NA)
Analog section:10-bit A/D converter x 8 ch.
CAN interface (16 message buffer): 4 ch.
LIN-UART: 4 ch. (LIN/SCI)
Stepper motor controller: 4 ch.
LCD controller: 32 segments, 4 common
Sound generator: 2 ch.
Reload timer: 16-bit x 4 ch.
PPG timer: 16-bit x 6 ch.
External interrupts: 8 ch.
Input capture unit (ICU): 16-bit x 6 ch.
Free-run timer: 16-bit x 1 ch.
Real time clock

Packages: P - plastic, C - ceramic
*1 : single clock, *2 : dual clock
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1 6'bit Proprietary FZMC'1 6LX Famlly LCD Controller/Driver Products

F2MC-16LX Family LCD Controller/Driver Products

ch::Jnnt Main functions ?::rr:fes Type ROM RAM Part number
F2MC-16LX LCD controller MB90800
Family || 100 — 48 segx 4com), M series [T MASK 128 KB— 4 KB MB90803
LCD A/D converter
c y (10 bit x 12.ch) ,
°['>‘r‘ir‘z're’ ECAQ{Q‘?Z”?;? (1ch), 256 KB|—| 16 KB MB90804 **
Product SIO (2¢h),
external interrupts . .
(4ch), Flash memory Equivalent device
PPG timer MB90800
(16-bit x 2 ch)), - Flash 128 KB— 4 KB |— series | MB90F803
reload timer
(16-bit x 3 ch.)
wDT 192KB — 10 KB |— MS;?SSOO — MB9OF809 *
256 KB— 16 KB |— MSB;?SSOO — MB90F804
Evaluation target device
| Evalugtlon 28 KB || MBQQBOO | MB90V800
device series
**: Under planning
*: Under development
| 190 [ AD converter | [MB90S20BL |z g 64 KB | —| 4KB MB905228B
(10-bit x 8ch.), series
D/A converter
(L?A?thl'x(fg: '))’ 128 KB— 4 KB MB90523B
SIO (2ch.),
external interrupts Flash memory Equivalent device
.(BCh')’ —H Flash |—128 KB—{ 4 KB —MB90523B|— MB90F523B
input capture
(16-bit x 2ch.),
output compare Evaluation target device
(16-bit x 8ch.), Evaluation MB90520B
PPG timer | device 6KB 1 series [ | MBOOV520A
(8-bit x 2ch.),
up/down counter
(8-bit x 2ch.),
reload timer
(16-bit x 2ch.),
free-run timer
(16-bit x 2ch.),
LCD controller/
driver
(32seg. x 4com.),
timer (1ch.)
(Continued)
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MB90800 series
For home audio, electric power meter, compact camera, phone, etc.
~ MB90804 MBOOF804 * Maximum internal clock frequency: 25 MHz (32.768 kHz)
( ROM 256 KB ] Flash memory 256 KB * Minimum execution time: 40.0 ns (122.1 ps)
_PRAM 16 KB RAM 16 KB » Operating temperature range: -40 °C to +85 °C

UndeTpIanning o MB90V800
MB90803 MB90F803 MB90F809
ROM 128 KB Flash memory 128 KB (F|asgﬂﬁﬂm$(r)ylggz KB ) RAM 28 KB

RAM 4 KB
RAM 4 KB —_—— = — ; ;
Under development <Evaluation device>
Operating Package
Part number power supply Functions
voltage (V) QFP PGA
MB90803 100P - I/O ports: 70 Max. (sub clock : 68 Max.)
Timebase timer (WDT) : 18-bit x 1 ch.
IEC bus inetiacex 1 ch
MB90804 100P - us interfacex 1 ch.
© Analog section: 10-bit A/D converter x 12 ch.
Real time I/O: 1(63&&{ mptut ?apture unit (I_?(U 6<U2) ch2. h
_ -bit output compare uni x 2 ch.
MR 100P . 16-bit free-run timer x 1 ch.
+3.0 to +3.6 PPG timer: 16-bit x 2 ch.
MB9OF804 100P SI0: 2 ch.
90F80 00 ~ | Reload timer:16-bit x 3 ch.
LCD controller: 192 elements, 2 to 4 common,
12 to 48 segments,
© MB90F809 100P - ] 24 x 8-bit LCD display RAM
External interrupts: 4ch.
Low-power consumption modes: Sleep, stop, watch, time base timer, sub,
MB90V800 - 299C CPU intermittent operation mode

Packages: P - plastic
O: Under planning
©: Under development

MB90520B series

For cameras
MB90F523B * Maximum internal clock frequency: 16 MHz (32.768 kHz)

MB90523B FlashgwAza'\Tgr%;zSKB * Minimum execution time: 62.5 ns (122.1 ps)

ROM 128KB MB90V520A\ °* Operating temperature range: -40°C to +85°C
MB90522B RAM 4 KB
ROM 64 KB RAM 6 KB
RAM 4 KB

<Evaluation device>

Operating Package

Part number | power supply Functions
voltage (V) QFP | LQFP | PGA

1/O ports: 85 Mazc )
Timebase timer (WDT): 18-bit x 1 ch.
MB90522B 120P 120P - UART: 1ch.
Analog section: 10-bit A/D converter x 8 ch.
8-bit D/A converter x 2ch.
Real time I/0O: 16-bit input capture unit (ICU) x 2 ch.
MB90523B 120P 120P — 16-bit output compare unit (OCU) x 8 ch.
16-bit free-run timer x 2 ch.
Up/down counter: 8-bit x 2ch. (16-bit x 1 ch.)
+3.0to +5.5 PPG timer: 8-bit x 2ch. (16-bit x 1 ch.)
SIO: 2 ch.
MB90F523B 120P 120P - Reload timer:16-bit x 2 ch.
LCD controller/driver: 128 elements, 2 to 4 common,
8 to 32 segments,
16 x 8-bit LCD display RAM

Timer: 1 ch.

MB90V520A - - 256C | External interrupts: 8

Low-power consumption modes: Sleep, stop, watch, time
base timer, sub, CPU intermittent operation mode

Packages: P - plastic, C - ceramic
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(Continued)
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Pin Main functions Series Type ROM RAM Part number
count name

A/D converter MB90370

144 (8/10-bit x 12ch)), [] series []] MASK |— 64KB — 6KB MB90372
D/A converter
(8-bit x 2ch.) Flash memory Equivalent device
Comparator, | Flash || 64kB || 6KkB [ MP99870 | yiggorszo
LCDC series
(9 seg. x 4 com.),
LPC interface, Evaluation target device
PS/2 interface | Evalugtlon 15.7 KB || MBQQ370 | MB90V370
(3ch), device series
UART (3ch.),

I2C interface (1ch.) ,
multi address 12C
interface (1ch.) ,
bridge oscillation,
external interrupts
(6¢ch.),

key on wake up
(8ch.),

reload timer
(16-bit x 4ch.),
PPG timer

(16-bit x 3ch.),
watch clock timer




1 G'bit Proprietary FZMC'1 6LX Family LCD Controller/Driver Products

MB90370 series

For Notebook personal computer

MB90372 MB9OF372
ROM 64KB Flash memory 64KB
RAM 6KB RAM 6KB

* Maximum internal clock frequency: 16 MHz (32.768 kHz)

e Minimum execution time: 62.5 ns (122.1 ps)
e Operating temperature range: -40°C to +85°C

MB90V370
RAM 15.7KB

<Evaluation device>

Operating Package
Part number power supply Functions
voltage (V) LQFP | PGA

I/O ports: 120 Max.
LPC interface

MB90372 144P — PS/2 interface
I2C bus interface: 1 ch.
Multi address I2C bus interface: 1 ch.
bridge oscillation
LCD controller/driver: 9 segments x 4 common
Watch clock timer
PPG timer: 16-bit x 3 ch.

MB90F372 +3.0to +3.6 144P - Reload timer:16-bit x 4 ch.
Analog section:  8/10-bit A/D converter x 12 ch.

8-bit D/A converter x 2 ch.

UART: 3ch.
External interrupts: 4 ch.
Key on wake up: 8 ch.

MB90V370 - 256C | Timebase timer (WDT): 18-bit x 1 ch.
Low-power consumption modes: Sleep, stop, time base timer, CPU

intermittent operation, sub, watch, mode

Packages: P - plastic, C - ceramic
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F2MC-16LX Family FL (Fluorescent) Display Controller Products

Pin Main functions Series Type ROM RAM Part number
count name

F2MC-16LX UART (2ch.), MB90M405 4 KB MB9OM407

FL Display A/D converter

Family | | °°[]SIO (2ch), T series [T] MASK ‘[%KB —

Control (8/10-bit x 16¢ch.),
Products external interrupts

128 KB |— 4 KB MB90M408

(4ch.),
reload timer Flash memory Equivalent device

.(16'b't x 3ch), . H Flash 128 KB —{4 KB (— MBQO.M405 — MB90MF408
input capture unit series

(2ch.),
output compare Evaluation target device

unit (1ch.?, || Evalugtlon 4 KB MBQOM405 || MB9OMV405
free-run timer device series

(16-bit x 1ch.),
FL display driver,
watch clock timer,
12C (2ch.)
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MB90M405 series

FL display panel control

e Maximum internal clock frequency: 16.8 MHz

MB90M408 MB90MF408 * Minimum execution time: 59.5 ns
RF?RAM1§}§EB Flash E"Aem‘ir%’g%KB  Operating temperature range: -40°C to +85°C
MB90OM407 MB90MV405
ROM 96KB
RAM 4KB RAM 4KB
<Evaluation device>
Operating Package
Part number power supply Functions
voltage (V) QFP PGA

I/O ports: 26 Max.

MB90M407 +3.010 +3.6 100P _ Timebase timer (WDT): 18-bit x 1 ch.
UART: 2 ch.
Analog section: 8/10-bit A/D converter x 16 ch.
Real time I/0O:  16-bit input capture unit (ICU) x 2 ch.

MB90M408 +3.0to +3.6 100P - 16-bit output compare unit (OCU) x 1 ch.

16-bit free-run timer x 1 ch.

SIO: 2 ch.
12C interface: 1 ch.

allalE +3.010+3.6 100P B FL display driver controller
Reload timer: 16-bit x 3 ch.
Watch clock timer

MB9OMV405 +3.010+3.6 | 2sec | Xermalinternupts: 4 , . .
Low-power consumption modes: Sleep, stop, time base timer,

CPU intermittent operation mode

Packages: P - plastic, C - ceramic
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F2MC-16LX Family USB function

Pin Main functions Series Type ROM RAM Part number
count name

TV TR "
F2MC 1'5|_x | | 64 _EShB FLIJ” SpeedPe- | | MB90335 | | MASK | 64kB || 4KB MB90337
Family Iphera

series

USB (Mini Host function) ,
N reload timer . i
function (16-bit x 1 ch.) , Flash memory Equivalent device

UART (2ch.),
80 (1) | Flash || 64kB [ 4kB || MB9335 | | \ipgoraar

: series
external interrupts
(8ch.y, . .
PWC timer Evaluation target device

16-bit x 1 ¢ch.), i

F(’PG tlimxer ch.) | Evalugtlon 28 KB MBQQ335 | I MB9OV330A

! device series
(16-bit x 2 ch.)

12C bus interface
(1ch),
uDMAC

B Full d Pe-
L 120 [ ool e Per L[ MB9OSS0RY | yaqi | fo56 kB[ {16 KB MB90333A

e ) series
(Mini Host function) ,

A/D converter ] ]
(8/10-bit x 16 ch.) , Flash memory Equivalent device

load i
60t x 3 ch) | Flash || 384 kB |24 kB| {MB99330AL | yigoorazsn

series
UART (4 ch.),

SIO (1 ¢ch.), . .
external interrupts Evaluation target device

(8¢ch.), Evaluation MB90330A
g}gu(m.bit x4 ch.), | device 28 KB — series |1 MB90V330A

(16-bit x 4 ch.) ,
free-run timer
(16-bit x 1 ch.) ,
PWC timer
(16-bit x 1 ch.) ,
PPG timer
(16-bit x 3 ch.) ,
12C bus interface
(3ch.,
uDMAC
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MB90335 series

USB Full Speed Peripheral (Mini Host function)
Maximum internal clock frequency: 24 MHz

(g’gﬁ%ii; ) o NBQOFS%Z@ MBOOV330A\ « Minimum execution time: 41.6 ns
ash memory » Operating temperature range: -40 °C to +85 °C
RAM 4KB RAM 28KB (USB function : 0 °C to +70 °C)

Evaluation device

Package
Operating
Part number power supply LQFP Functions
voltage (V) (0.65 mm PGA
pitch)
1I/O ports: 45 Max.
USB Full Speed Peripheral : Mini Host function (Hub not supported)
MB90337 64P ) Endpoint: 6 Max.
uDMAC : 16 ch.
Timebase timer (WDT): 18-bit x 1ch.
PWC timer : 16-bit x 1 ch.
PPG timer : 8-bit x 4 ch. (16-bit x 2 ch.)
MB9OF337 | +3.010+3.6 64P " | Reload timer: 16-bit x 2 ch.
UART : 2 ch.
SIO : 1 ch.
12C bus interface : 1 ch.
MB90V330A _ 299C External interrupts: 8
Low-power consumption modes: Sleep, stop, CPU intermittent
operation, time base timer, mode

Packages: P - plastic, C - ceramic

MB90330A series
USB Full Speed Peripheral (Mini Host function)
MB90333A MB90F334A MB90V330A e Maximum internal clock frequency: 24 MHz (32.768 kHz)
ROM 256KB Flash memory 384KB ¢ Minimum execution time: 41.6 ns (122.1 ps)
RAM 16KB RAM 24KB RAM 28KB * Operating temperature range: -40 °C to +85 °C
Evaluation device (USBfunction : 0 °C to +70 °C)

. Package
Operating

Part number power supply LQFP LQFP Functions
voltage (V) (04mm | (0.5mm | PGA
pitch) pitch)

1/0 ports: 94 Max.

USB Full Speed Peripheral : Mini Host function (Hub not supported)

MB A 120P 120P - Endpoint: 6 Max.

90333 0 0 uDMAC : 16 ch.

Analog section:8/10-bit x 16 ch.

Timebase timer (WDT): 18-bit x 1ch.

Real time I/O:  16-bit input capture unit (ICU) x 4 ch.
16-bit output compare unit (OCU) x 4 ch.
16-bit free-run timer x 1 ch.

MBOOF334A | 30t0+3.6 | 120P | 120P * | PWC timer : 16-bit x 1 ch.

PPG timer : 8-bit x 6 ch. (16-bit x 3 ch.)

Reload timer: 16-bit x 3 ch.

UART : 4 ch.

SIO : 1 ch.

12C bus interface : 3 ch.
MB90V330A - - oggc | External interrupts: 8 ch.

Watch timer

Low-power consumption modes: Sleep, stop, watch, sub, CPU inter-
mittent operation, time base timer mode

Packages: P - plastic, C - ceramic
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F2MC-16FX Family

Series
name

Main functions

Type

RAM/ROM

Pin
count

MB96320

2MC- -
F2MC-16FX series

Family

DMAC (4 ch),

] CAN controller (2 ch) ,

UART for LIN (4 ch) ,

12C interface (1 ch) ,
A/D cinverter

(10 bit x 18 ch) ,
reload timer

(16 bit x 4 ch) ,

ICU (16 bit x 12 ch) ,
OCU (16 bit x 12 ch) ,
free-run timer

(16 bit x 4 ch) ,
PPG timer

(16 bit x 20 ch) ,
realtime clock,
external interrupts
(15¢ch)

Flash

Flash : 288 KB

| |RAM : 12 KB

— 80

Part number

Evaluation
device

RAM : 92 KB

MB96F326YSA *

MB96F326RSA *

MB96F326YWA *

MB96F326RWA *

Evaluation target

device

MB96320

MB96340
series

DMAC (6 ch) ,

(Continued
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UART for LIN (7 ch) ,
12C interface (2 ch) ,
A/D cinverter

(10 bit x 24 ch) ,
reload timer

(16 bit x 4 ch) ,

ICU (16 bit x 8 ch) ,
OCU (16 bit x 8 ch) ,
free-run timer

(16 bit x 2 ch) ,
PPG timer

(16 bit x 16 ch) ,
realtime clock,
external interrupts
(16 ch)

CAN controller (2 ch) ,

Flash

Flash : 544 KB
| |RAM : 24 KB

— 100

series

MB96V300B

*: Under developmet

Evaluation
device

RAM : 92 KB

MB96F348YSB

MB96F348RSB

MB96F348YWB

MB96F348RWB

Evaluation target

device

MB96320

| |[DMAC (4 ch) ,

UART for LIN (4 ch) ,
12C interface (1 ch) ,
A/D converter

(10 bit x 18 ch) ,
reload timer

(16 bit x 4 ch) ,

ICU (16 bit x 12 ch) ,
OCU (16 bit x 12 ch) ,
free-run timer

(16 bit x 4 ch) ,
PPG timer

(16 bit x 20 ch) ,
external interrupts
(15c¢ch)

CAN controller (2 ch) ,

Flash

Flash : 288 KB

RAM : 24 KB

+ Satellite 32 KB ||

Evaluation
device

RAM : 92 KB

100

series

— MB96V300B

MB96F348TSC *

MB96F348HSC *

MB96F348TWC *

MB96F348HWC *

Evaluation target

device

MB96320

series

— MB96V300B

*: Under developmet
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MB96320 series
For mobile body control, air-conditioner, car audio, etc
/ I\ZEQ.G_FSQEYSTA/R_SAWVIA/TR_W} e Maximum clock frequency: 56 MHz
Flash : 288 KB MB96V300B e Minimum execution time: 17.8 ns
\ g RAM : 12 KB / RAM : 92 KB » Operating temperature range: -40 °C to +125 °C
Under cEveT)pnTent_ <Evaluation device>

Operating Package
power
supply

voltage (V) |(0.5 mm)

Part number LQFP Functions

BGA

I/O ports: 64 Max. (MB96F326YWA/F326RWA: Single clock, “W” suffix)
©MBYEF326YSA 80P | - 66 Max. (MBO6F326YSA/F326RSA: Dual clock, “S” suffix)
DMAC : 4 ch.

© MB96F326RSA 80P - |CAN:2ch.

UART for LIN : 4 ch.

12C bus interface : 1 ch.

©MB96F326YWA | 13010455 | 80P = |A/D converter : 8/10-bit x 18 ch.
Reload timer : 16-bit x 4 ch.
© MB96F326RWA 80P . |16-bit I/O timer : ICU x 12 ch., OCU x 6 ch., free-run timer x 4 ch.

PPG timer : 16-bit x 20 ch.

External interrupts : 15 ch.

MB96V300B - 416C |Real time clock (MB96F326YWA/F326RWA)

Low voltage detection reset (MB96F326YSA/F326YWA)

Packages: P - plastic, C - ceramic
© : Under development

MB96340 series

For mobile body control, air-conditioner, car audio, etc.
B96F348YSB/RSB/YWB/RW|

Maximum clock frequency: 56 MHz

Flash : 544 KB * Minimum execution time: 17.8 ns
RAM : 24 KB * Operating temperature range:-40 °C to +125 °C
—————— (MB96F348H/F348T : -40 °C to +105 °C)
/|\/|BQGF348TSC/HSC/‘|’WC/HWC~ MB96V3008B
\ Flash : 544 KB + 32 KB RAM : 92 KB
RAM : 24 KB / _ _
Ne—_ == = = — — <Evaluation device>
Under development
Operating Package
ower .
Part number :’upply LQFP QFP BGA Functions
voltage (V)|(0-5 mm)|(0.65 mm)
MB96F348YSB 100P 100P - |/O ports: 80 Max. (MB96F348YWB/F348RWB/F348TWC/F348HWC : Dual clock)
82 Max. (MB96F348YSB/F348RSB/F348TSC/F348HSC : Single clock)
MB96F348RSB 100P 100P - |Satellite Flash : 32 KB (MB96F348TSC/F348HSC/TWC/F348HWC)
DMAC : 6 ch.
MB96F348YWB 100P 100P " |CAN:2c¢ch
MB96F348RWB 100P 100P _ Reload timer : 16-bit x 4 ch.
3.0t PPG timer : 8-bit x 10 ch. or 16-bit x 16 ch.
© MB96F348TSC ++'5 50 100P 100P - [16-bit I/O timer : ICU x 8 ch., OCU x 8 ch., free-run timer x 2 ch.
' UART for LIN : 7 ch.
©MB96F348HSC 100P | 100P | - |\A/D converter : 8/10-bit x 24 ch.
2, H .
©MBI6F348TWC 100P | 100P _ |I’C bus |qterface :2ch.
External interrupts : 16 ch.
© MB96F348HWC 100P 100P - |Real time clock (MB96F348YWB/F348RWB)
Low voltage detection reset
MB96V300B - - |416C| (MB96F348YSB/F348YWB/F348TSC/F348TWC)

Packages: P - plastic, C - ceramic
© : Under development
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Series
name

Main functions

Type

RAM/ROM

Pin
count

| | MB96350

series

DMAC (4 ch.),

|| CAN controller (2 ch.),

UART for LIN (4 ch.) ,
12C interface (1 ch.) ,
A/D cinverter

(10-bit x 15 ch.) ,
reload timer

(16-bit x 4 ch.) ,

ICU (16-bit x 6 ch.) ,
OCU (16-bit x 4 ch.),
free-run timer

(16-bit x 2 ch.) ,
PPG timer

(16-bit x 20 ch.) ,
realtime clock,
external interrupts
(13 ch.)

- Flash

Flash : 288 KB
RAM : 12 KB

64

Part number

MB96F356YSA *

Evaluation

device

RAM : 92 KB

H MB96F356RSA *

MB96F356YWA *

MB96F356RWA *

Evaluation target device

MB96350

| | MB96380

series

DMAC (7 ch.),

|| CAN controller (2 ch.),

UART for LIN (5 ch.) ,
12C interface (1 ch.) ,
A/D cinverter

(10-bit x 16 ch.) ,
reload timer

(16-bit x 4 ch.) ,
ICU (16-bit x 8 ch.) ,
OCU (16-bit x 4 ch.),
free-run timer
(16-bit x 2 ch.) ,
PPG timer

(16-bit x 8 ch.) ,
realtime clock,
external interrupts
(16 ch.),

stepping motor con-
troller (5ch.),
sound generator
(2ch),

LCD controller

(4 com x 65 seq)

- Flash

Flash : 416 KB
RAM : 16 KB

120

series

— MB96V300B

*

: Under developmet

MB96F387YSB *

Evaluation
device

RAM : 92 KB

H MB96F387RSB *

MB96F387YWB *

MB96F387RWB *

Evaluation target device

MB96380

series

— MB96V300B

*: Under developmet




MB96350 series

For mobile body control, air-conditioner, car audio, etc.

16-bit Proprietary F2MC-16FX Family

e Maximum clock frequency : 56 MHz

Flash : 288 KB \ MB96V300B e Minimum execution time : 17.8 ns
\ RAM : 12 KB / RAM : 92 KB e Operating temperature range : -40 °C to +125 °C
N —_ e e e
Under development <Evaluation device>
Operating Package
power .
Part number supply LQFP | LQFP BGA Functions
voltage (V) ((0.5 mm)|(0.65 mm)
I/O ports : 49 Max. (MB96F356YWB/F356RWB : Dual clock)
MB96F356YSB 64P 64P -
© 51 Max. (MB96F356YSB/F356RSB : Single clock)
DMAC : 4 ch.
©MB96F356RSB 64P | 64P - |CAN:2ch.
Reload timer : 16-bit x 4 ch.
PPG timer : 16-bit x 20 ch.
© MB96F356YWB | +3.0t0 +5.5 | 64P 64P - |16-bit I/O timer : ICU x 6 ch., OCU x 4 ch., free-run timer x 2 ch.
UART for LIN : 4 ch.
A/D converter : 8/10-bit x 15 ch.
© MB96F356RWB 64P 64P = |I2C bus interface : 1 ch.
External interrupts : 13 ch.
Real time clock (MB96F356YWB/F356RWB)
MB96V300B B B 416C || 5w voltage detection reset (MB96F356YSB/F356YWB)

Packages: P - plastic, C - ceramic
© : Under development

MB96380 series

For mobile body control, air-conditioner, car audio, etc.

e Maximum clock frequency : 56 MHz

\ Flash : 416 KB \ MB96V300B * Minimum execution time : 17.8 ns
- RAM : 16 KB / RAM : 92 KB * Operating temperature range : -40 °C to +125 °C
Under development <Evaluation device>
Operating Package
Part number g:m; LQFP BGA Functions
voltage (V) (0.5 mm)
1/0 ports : 94 Max. (MB96F387YWA/F387RWA : Dual clock)
©MBY6F387YSA 120P | - 82 Max. (MB96F378YSA/F378RSA : Single clock)
DMAC : 7 ch.
CAN: 2 ch.
©MB96F387RSA 120P - |Reload timer : 16-bit x 4 ch.
PPG timer : 8-bit x 10 ch. or 16-bit x 6 ch.
16-bit I/O timer : ICU x 8 ch., OCU x 4 ch., free-run timer x 2 ch.
UART for LIN : 5 ch.
OMBIGF387YWA |+3.01045.5 120P " |A/D converter : 8/10-bit x 16 ch.
12C bus interface : 1 ch.
External interrupts : 8 ch.
© MB96F387RWA 120P - |Real time clock (MB96F387YWA/F387RWA)
Low voltage detection reset (MB96F387YSA/F387YWA)
Stepping motor controller : 5 ch.
MB96V300B - 416C Sound generator : 2 ch.
LCD controller : 4 com x 65 seg

Packages: P - plastic, C - ceramic
© : Under development
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F2MC-16LX Family Support Tools
Development Environment Features

(1) Enhancement of development efficiency
* Provides integrated total environment
SorTunE V3 Workbench (Manager + Debugger)

SorTunE V3 Workbench (Manager + Debugger) integrates programming language and debugging tools to
improve the efficiency of the code-compile-debug cycle.

¢ High programming efficiency
C compiler support
SorTuNE C checker and C analyzer support
Structured assembly language support
* High programming development efficiency
Provides real time OS (Sortune REALOS/907)
Provides C library
Support C language and assembly source debugging function
e Easy operation by multi windows
SorTunE V3 Workbench (manager + debugger)
SorTuNE C checker
SorTuNE C analyzer

SorTuNE REALOS configurator
SorTuNE REALOS analyzer

SorTunE OSEK analyzer

(2) Efficient system development tools
* Provides real time debugging using real target board
Evaluation tool + SortuNe V3 Workbench emulator debugger
* Provides software debugging without target board
SorTuNE V3 Workbench simulator debugger

(3) Total development environment
* Personal computer (IBM-PC)
* In Circuit Emulator tool (MB2140A series)

(4) Conformity with standards
Improves versatility and portability of software resource
* C language: conforms to ANSI standard
* C library: conforms to ANSI standard
* Real time OS: conforms to pITRON specification
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SorTUNE V3
1. The SOFTUNE Integrated Development Environment

Function/Integration Level Combines and integrates tools

/ SOFTUNE V3
WindowsXP/2000

SorTUNE V1/V2 Sortune Workbench

Windows3.1version Sortune C compiler
) SoFTUNE assembler

Development : C checker SorTunE linker
manager C analyzer Sortune REALOS
debugger Sorrune C checker
SorTune C analyzer
Sorrune OSEK analyzer
-Integrates the development managerand
debugger
C comp”er -32-bit operation improves processing speed
-Enhanced REALOS support
Individual tools ﬁ;skeer:]brer -Language specifications, OMF integration
- . Improved management of
MS-DOS/UNIX Simulator debugger/Emulatordebbuger Soﬁwe\{re assetsgAccumume and
REALOS disseminate practical knowhow

2. SOFTUNE V3 Structure and Features
Workbench Integrated project manager and debugger modules
Errors can be corrected on the fly, as they are discovered, and the resulting code can be debugged on the spot.
A variety of tools to support C-language coding
“C Checker” confirms code operation and “C Analyzer”’ analyzes the code’s structure.
Includes such tools as Configurator and Analyzer to facilitate the use of REALOS, which conforms to the pITRON
specifications (Analyzer: under development).
The tool that supports development using OSEK/VDX specification OS is prepared (OSEK analyzer).

(1) Removing the Annoying Settings which are Part of Program Development
Developing programs for different systems requires the programmer to edit source code, perform actual builds and
confirm program operation (debug). Finally, the programmer returns to the editing process to incorporate necessary
changes, as indicated by debugging results.
SoFTUNE V3 is an integrated developing environment which is designed to perform such repetitive processes
smoothly and efficiently. It is the third generation of SOFTUNE, which has evolved to meet various needs of our cus-
tomers.

(2) Program Flow

F2MC-16LX Family
Support tools

Error correction

Building Debugging
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(3) Structure of SOFTUNE V3

e SorTUNE V3 Workbench (Development Manager/Debugger)

| I '
SI(;?TUS: \23 SOFTUNE V3 SOFTUNE V3
t%ol g cooperation REALOS

e Kernel
o Configurator
e Analyzer

e C Compiler

¢ C Checker
e Assembler o C Analyzer

e Linkage Kit

(4) Environment with SOFTUNE V3
The Efficient and Easy-to-Use Integrated Developing Environment

Program development requires repeated editing, make/build, and debugging operations. Performing these functions

smoothly and effectively contributes to improved efficiency.
The SorTuNE V3 integrated developing system is designed to meet program developers’ numerous demands, while

ensuring ease of use.
Make/build Register window

Source window

= Softune Workbench - sample : Debug
File Edit View Project [ Debug Setup

N kil B NER NE R | ===l

= @ sample.abs [+
=3 |Source, 92:
: B Demo2.c =% 93: int cc = 1 B [=]
: 94: int co; : A
B Startup asr ; RO:D0000D0A R1:00000001 &
. P j 95: numdt = 10; R2:00000000 R3:00000000
~@include @ g6 ackdat = 0; R4:00000000 R5:00000000
- Object |, 97: RE:00000000 R7:00000000
JX 98: SOrt (sdatpl): /™ dat| Rg:0000000D  R9: 00000000
L Sdemodc | R
al 100 '12:0000ES1S R13:0000EALS
. 101 14:000CEET0 R1S: 0000EEGS
) iy 102: 98|~ L H: 00000000 MDL: 00000000
¥ 103 93|  int cc = 1; RP:000FOS9E  PS5:000F0004
it 104: 9u|~  int co; PC:000F0010 U5P: 00000000
[ 105z 95"  numdt = 10;) |[S5P:0000EEES CCR:----- z--
i 106z 96" @ckdat = 03] g0 T:0 W0 E:l
ol 107 97 1.l Wi  Ci0 SCR:--- D1:0 LI
| [l woe: < ] |
Ll 4
see KN szl | Pl
s rClI CNFZIOCY CC
[Startup.asm ® d
INow linking...
Warning detected,
-

DEEUG [ME91101 [N [Break  IP-000FOO1D

Output window

Project window Tool display
Editing window
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3. Manager Functions

Software programming proceeds according to the “project file,” which contains all the information needed for program

development.
Workspace can manage two or more projects.

Coding Building Debugging
| | |
I SorTuNE Workbench I
| Work space |
r —| Project | I il *I Project |> I
| 1 |
| 1 |
| . 1 |
| 1 |
| 1 |
| 1 |
: | Option | : I | Option | :
|
L __ J ol |

( Editor ) ( Compiler

) (

Assembler

)

C Emulator > C Simulator

> C Monitor/Debugger>

(1) Effective Project Usage

Whether working alone on several projects simultaneously or
developing a project as a group, project files can be used to
create a simple developing environment.

Common project file

Operator A

Operator B

Operator C

(2) Extremely Easy to Use

¢ Built-in Editor
The built-in editor comes complete with many useful
functions, such as visual keyword emphasis and auto-
indent.

e Error Jump and On-line Help
Errors that occur during builds are displayed in the output
window at the bottom of the screen.
To make a “Tag-jump” Double-click Mouse.Once on the
error press “F1 key” for a more detailed error display.

e Cooperation with Commercially Available Editors
To meet developers’ requests to use editors to which they
are accustomed, SOFTUNE can be configured to use the
following commercially available editors:(Codewright32,
TextPAD32 and others)

(3) Customizable Environment

= Softune Workbench - sample

Detailed help )
Bockmat  {ree .

When sharing files, cooperation with source generation management tools is assured, and file type conversion tools
are called up, so that each person can operate in his or her own customized developing environment.
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4. Debugger Function

SOFTUNE Workbench supports three debuggers that are needed at various stages of development. The appropriate debugger envi-
ronment can be selected to match the situation.

SOFTUNE Workbench

Simulator

Emulator

Monitor

debugger debugger debugger
USB, LAN
or RS-232C
RS-232C
In Circuit Target Instruction Set
Emulator Board Simulator

(1) Easy-to see Screen Information

The user can freely change the screen layout by selecting the necessary windows. In addition, the displayed informa-
tion can be selected to provide only the information that is necessary.

= Softune Workbench - sample : Debug
Ede Edit Yiew PEroject Debug Setp Window Help
almlwe] ] 2 =0 slsos

E sample.abs I demo3.c

0z
Source window) . 4 .—[

whale {ec) [

(Project window )| ||1

B )|

Register window,

J quffress %
o i &

FrsrirerFzryrc

jow finking._.

Lol L

enimg desected.

CEOUG [MERNI0T [SM [Break  IP=000FO0M

(2) Simple Environment Setting
* Debugging Environment: Setup Wizard

The setup wizard supports the selection of communication lines with emulator and boards, as well as window
settings.

* MCU Operating Environment

The so-called “CPU information file,” which contains the information required to support all MCUs, is provided
as standard. Necessary information such as I/O port locations, ROM/RAM capacity and initial addresses can
be set automatically.

» Saving and Restoring the Debugging Environment

Previous debugging environment specifications, such as window locations, breakpoint settings, and memory
mapping information, are saved, so that these settings are restored the next time the program is initiated.
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5. Cooperation

In cooperation with SorTune Workbench, the following SoFTUNE components help improve the quality of C-language
programming, which greatly increases reviewing and documentation efficiency.

1) Sorrune C Checker
Designed to meet the following requests from beginners through advanced users:
¢ Eliminate all coding mistakes.
* Review programs quickly and efficiently.
¢ Enable even C-language beginners to create quality code.
* Maximize coding skKills.
¢ Use software assets on Fujitsu Microelectronics CPUs.
The SorTtune C Checker checks code for maintainability, methods of expanding specifications and transportability;

indicates areas where quality and performance could be improved; and reports these results to the user. The user
can then review the C-language code.

(1) Outline

Recent software for embedded microcontrollers has been developed in the C language. However, it is difficult to under-
stand messages output from a compiler unless the language specifications are well known.

This development support tool checks C-source programs to display and print advice for better quality and
performance. It also has a facility for selecting necessary advice carefully.

(2) Features
» OQutputs advice suitable for objectives: Portability, coding error, performance, porting to Fujitsu Microelectronics CPU
* Allows customization to a programmer level.
* Works with C compilers for Fujitsu microcontrollers.
* Provides easy operation and simple display over a GUI.

(3) Advising Function
The following pieces of advice are given. “Reason of check”, “Example of program”, “Suggestion of correction”, and
“One-point advice” are displayed and explained for each check item.
¢ Portability
This tool makes a close check on the items “processing-defined operation” and “undefined operation” which can
be a problem in portability in the ANSI standard.
It also gives an explanation of the operation of C compilers (Fcc911, Fcc907 and Fcc896) for Fujitsu
microcontrollers.
For example, the tool gives the user proper advice on many problems (such as a data type acceptable to a
structure, code, and its arrangement at the time of porting).
* Coding error
This tool indicates the items which are not wrong in the language specifications but may cause an error and the
items which are logically inconsistent.
For example, the equivalent expression “1 £ (a==0)" in the if statement is likely to be typed as the assignment
expression “if (a=0)" by mistake. Most compilers cannot detect such an error.
¢ Performance
This tool indicates the items which generally provide better performance and the items which are essential and
effective for the FR family and F2MC-16 family.
Stress is especially, put on the detection of object size reduction which can be a problem in software for
embedded microcontrollers.
For example, if a function return value is a structure of the double type, an area is reserved for the return value
and an object to be transferred to the area is output.
This tool advises the user to transfer the function return value by a pointer and largely reduce the objects size.
¢ Porting to Fujitsu Microelectronics CUP’s
This tool advises the user what to consider in porting existing software from other makers’ CPU to Fujitsu
Microelectronics CPU in the FR family and F2MC-16 family.
For example, in porting software resources created for the F2MC-16 family to the FR family, this tool advises the
user to delete the expansion specifications (__far, __near, and __direct etc.) inherentto the FAMC-
16 family.
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* Indicated messages output

Fpragma e in | PO S8R

¢ Coding error indicated and advice displayed
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2) Sorrune C Analyzer

Designed to meet the following user situations:

¢ One wishes to examine a program’s structure or processing, but the programmer is absent or documentation is
unavailable.

* During program development, one wishes to create a structural program while taking into account structure and
processing.

¢ One wishes to examine the range of effects caused by program modification.

* One wishes to create a program’s internal documentation.

* One wishes to explore the possibilities of a more efficient program.

The structure and usage of data in a C-language source program are displayed visually, and the internal data struc-
ture, functional tree, stack usage and other information can be acquired and stored in a file.

(1) Outline

Recent software (ROM) for embedded microcontrollers is increasingly extending its development scale. This
situation is created from development by many programmers, diversion of existing resources, and use of package
programs.

This development support tool statically analyzes the C-source program to visually display and print the function-to-
function structure, reference data, and statistical data. This tool creates data necessary for design and
maintenance, as well as having a feature peculiar to C compilers for Fujitsu microcontrollers (a feature of calculating
the maximum amount of stacks used), considering its embedded feature.

(2) Features
* Displays and prints the function-to-function structure, reference data, and statistical data.
¢ Supports the embedded capability of C compilers for Fujitsu microcontrollers.
* Provides easy operation and simple display over a GUI.

(3) Explanation of Features

The following data is enabled for development, maintenance, and higher porting efficiency.
* Graphic flow

This feature diplays the “call” function in the block structure way. It also allows the display of the entire function
and calls from any function and the retrieval of functions.
* Logic flow
This feature visually displays the internal structure of the C-source program.
For example, it shapes the control structure of for and switch statements and structure declarations. A jump
feature for retrieval by functions, variable, tag, and macro names is also provided.
* Displaying statistical data
This feature displays the complexity and line count of a programs every function, the source of destination
function name, and the count of appearances of i f, for and asm statements, etc.
* Displaying argument data
This feature displays data about the function-called file name and line number, the return value of the declared
function, and the type of argument. It also checks the adjustability of dummy arguments with actual arguments.
* Displaying cross-reference data
This feature displays functions, variables, tag and macro declarations in its function and its line number.
¢ Displaying global data
This feature displays the function using global variables. It also detects unused global variables.
* Program checking
This feature checks and displays the adjustabiltiy of dummy arguments with actual arguments.
¢ Calculating the maximum amount of stacks used

This feature calculates and displays the amount of stacks used in the entire function, as well as in any function.
This calculation is made on the basis of the output of C compilers (Fcc911s, Fcc907s and Fcc896s) for Fujitsu
microcontrollers (FR family, FPMC-16 family and F2MC-8L family).
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» Displaying graphic flow  Displaying logic flow, statistical and cross-reference data
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6. MITRON-Compliant Real Time OS for FZMC-16LX Family (SOFTUNE REALOS/907)

(1) Overview
REALOS/907 is the real time OS for the F2AMC-16LX family of Fujitsu
Microelectronics proprietary 16-bit MCUs, conforming to the yITRON (5\0‘ 4’)

2.01 specifications. Q? ?2
S %
* Features o =
MITRON Ver.2.01 Specifications O REALOS
System design customized for 16-bit MCUs for control purposes Kernel
In-line expansion of system call functions
High-speed interrupt processing 47(,/’ ) ;\\o“\
Providing a sample program ™ N
Support for REALOS configurator debugg™®
Support for REALOS analyzer
e REALOS/907 specifications
Name Description
Target CPU F2MC-16LX family
Maximum number of task 255
Maximum number of priority levels 16
Scheduling method Priority-base, event-driven type
Number of system calls 46
Complying specifications MITRON 2.01 specifications
Kernel coding Assembly language
Application coding C and assembly languages
Kernel size About 0.8 KB (resident) to about 5.9 KB (maximum configuration)
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(2) Configuration
* Kernel

The kernel of the real time OS provides its basic functions. It is an event-driven, multitasking real time OS. The func-
tions to be used by application programs can be selected as system calls.

* System calls

Function Instruction Description
sta_tsk Start task
ext_tsk Exit local task successfully
ter_tsk Terminate remote task forcibly
Task management functions chg_pri Change task priority
rot_rdq Rotate task ready queue
get_tid Get local task ID
tsk_sts Reference task status
sus_tsk Move the task to the suspended state
rsm_tsk Resume the task in the suspended state
frsm_tsk Forcibly resume the task in the suspended state
Task-supplied synchronization functions slp_tsk Move the task into the wait state
wai_tsk Move the task into the wait state for a given time
wup_tsk Wake up the task in the wait state
can_wup Cancel the walk-up request of the task
set_flg Set a single-bit event flag
set_flg Set a single-word event flag
cir_flg Clear a single-bit event flag
cir_flg Clear a single-word event flag
wai_flg Wait for a single-bit event flag (no clear)
wai_flg Wait for a single-word event flag
cwai_flg Wait for a single-bit event flag (clear)
pol_flg Poll a single-bit event flag (no clear)
pol_flg Poll a single-word event flag
Synchronization/transmission functions cpol_fig Poll a single-bit event flag (clear)
flg_sts Reference event flag status
sig_sem Signal operation to the semaphore (V instruction)
wai_sem Wait operation to the semaphore (P instruction)
preq_sem Poll and request the semaphore resources
sem_sts Reference the semaphore status
snd_msg Send data to the mailbox
rcv_msg Wait for the receive from the mailbox
prcv_msg Poll and receive message from the mailbox
mbx_sts Reference the mailbox status
ret_int Return from interrupt handler
) ret_wup Return to the interrupt processing for task walk-up
Interrupt management function . .
chg_ilv Change the interrupt level
ilv_sts Reference the interrupt level status
get_blk Wait for the receiving of the fixed length memory block
Memory pool management functions pget_blk Poll and get fixed length memory block
rel_blk Release the fixed length memory block
mpl_sts Reference the memory pool status
set_tim Set system clock
get_tim Reference system clock
def_cyc Define cyclic handler
) . act_cyc Activate/control cyclic handler
Time management functions .
cyh_sts Reference cyclic handler status
def_alm Define alarm handler
alh_sts Reference alarm handler status
ret_tmr Return from timer handler
System management function get_ver Get version number
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 REALOS Configurator
The configurator helps when setting conditions for creating the

REALOS kernel, Necessary settings are made according to the dis-

play on the configurator screen, simplifying kernel configuration.

e REALOS Analyzer

The performance of the system by which REALOS is built in and
the state transition of the task are analyzed and displayed by
Graphic.

Displaying object conditions

OS break (execution break, access break, dispatcher
break, service call/system call break)

Issuing a service call/system call

Task transition flow

Stack status

Task context watch
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SorTunE V3 Support Software Product List

Part number *!

. Remarks
(Maintenance number)

Software

& SOFTUNE V3 workbench
=} .
8 SortunE V3 Professional Pack SP36072008-PO1 gggﬁ xg gszgr:wgllfrr ack
a (SP36072008-P01-M) P
¥ SoFTUNE V3 analyzer set
& SorTuNE V3 checker
SOFTUNE V3 OSEK analyzer SP360831918QAC Analysis tooI.for OSEK Yector Japan Co., Ltd
I —) and Elektrobit Corporation.
*g puITRON Ver.2.01 Specifications
8 | Realtime OS SP3607M008BA Kernel (source code provided)
@ | SOFTUNE V3 REALOS/907 basic (SP3607M008BA-M) Configurator, analyzer
g Licence free
= WITRON Ver.2.01 Specifications
T | Realtime OS SP3607M008EV Kernel (no source code)
" | SOFTUNE V3 REALOS/907 evaluation () Configurator, analyzer
For evaluation
MB2147 series
Compatible emulator hardware - MB2147-01 —
- MB2147-10/20
% Operating machine FMV and S”?"'ar —
= IBM compatibles
o N
g | Oper=ting 08 Windous2000 -
g
@ | Media CD-ROM *2 —
&
*1: The product code suffix (Pxx) indicates the number of licenses. Licensing of each product is available in a number of forms (3, 5

or 1 Ocopies).

The part number is an ordered number of the newest version.

Please contact us if purchasing the previous version as a different part is used.
*2: An electronic manual (PDF format) is provided with each product (Japanese and English). Printed manuals are sold separately.
*3: Operating OS corresponds to Japanese and English.
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F2MC-16LX Family Evaluation Tools (MB2147-01 High speed version)
Features

System Overview

Microcontroller operating frequency: max 33 MHz

* Microcontroller operating voltage: +2.7V to +5.5V
The range (Max. and Min.) of Microcontroller operating voltage
and operating freqency depend on each Microcontroller.
See the document including Data Sheet and check the range of
Microcontroller operating voltage and operating fregency.

¢ Emulation memory: 1 M x 4 area

¢ Supports debugging of source level (assembly and C lan-
guages, a mixed indication)

* Simplified graphic interface operation execution using pull-
down menu and buttons

¢ On-The-Fly function (commands can be run during micro-
controller execution)

* Powerful real time trace function

* Displays source codes, variables, register, memory and trace on multi windows

* Event trigger allows a wide range of conditions to be specified (code x 8/ data x 8)

¢ Sequential control in 4 conditions and 3 levels

¢ Performance measurement function (measurement of execution speed
between two points, iteration count measurement)

* Cocoverage measurement function (program execution coverage rate measurement)

e Host I/F (standard accessories) : RS-232C (max 115 Kbps) , LAN (10BASE-T, 100BASE-TX) , USB 1.1

System configuration

____________________________________

— D= =0
LAN cable (10BASE-T/100BASE-TX)

USB cable (USB 1.1)

— O——0

RS-232C cable (9pin-9pin cross)

Workbench
emulator/

debugger software

v YV :
i De—e—(E i H Evaluation |
' AC cable Vot device \
' : ! (PGA299 type) |
: b ST
1 ! ’ N
1 oo ——— v o i h
i { [N i ! ° i: ! _» Connection
' — o T : user's system
AR :
P gl e—= 0\ o il MB2132-4xx '
il H—H—m P Y A [ [ .
i Main unit E i Adaptor board (for PGA299) Probe cable
' MB2147-01 e MB2147-20 / Vo y
_____________ o e Y QI-:—L i, Connection
Main unit Adaptor board ! ' ! I:I ' user's system
! Flat Cable 1 | Socket !
1*Mainunit 1 ! Header board H
\areincluded! | \Bp147-5xx__/

_______________

Evaluation |
device H
(PGA256 type)

OO0 00O

|

I
Adaptor board (for PGA256)
" MB2147-10

Adaptor board
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Name

Part number

Remarks

Overview

High speed ver-
sion main unit

MB2147-01

For all FAMC-16LX family. (evaluation device:
PGA256, PGA299)

Power supply voltage: AC100V or AC200V

Host I/F: RS-232C, LAN (10BASE-T, 100BASE-
TX),USB 1.1

Dimensions: W150 x D210 x H46 mm

Weight: 1.0 kg

Includes: manual, AC cable x 1, flat cable(10/20cm) x 2

Adaptor board
(evaluation device :
for PGA256)

MB2147-10

For FAMC-16LX family (evaluation device: for
PGA256)

Dimensions: W110 x D199 x H20 mm
Weight: 0.2 kg

High speed ver-
sion adaptor board
(evaluation device :
for PGA299)

MB2147-20

For F2MC-16LXfamily high speed type (evalua-
tion device: for PGA299)

For MB90340E/350E/390/480/800/820/860E/880
series

Dimensions: W110 x D199 x H20 mm

Weight: 0.2 kg

Includes: manual

For LQFP-48
0.5mm pitch
07 x 7 mm

MB2132-466

For MB90385 series.
Package code: FPT-48P-M26

Includes:

- NQPACKO048SD, HQPACK048SD *?
NQPACKO048SD enables probe cable connec-
tion and mounted IC evaluation.

- manual

MB2147-521

For MB90360E series, MB90960 series
Package code: FPT-48P-M26

Includes:

- NQPACK048SD, HQPACK048SD *2
NQPACKO048SD enables probe cable connec-
tion and mounted IC evaluation.

- manual

__ﬁ,f'

NQPACK048SD

Probe cable

For SH-DIP-64

MB2132-434

For MB90460/560 series
Package code: DIP-64P-M01

Includes: manual

For LQFP-64
0.65 mm pitch
[J12 x 12 mm

MB2132-461

For MB90460/495/560/565 series
Package code: FPT-64P-M09

Includes:

- NQPACKO064SB, HQPACK064SB140 *3
NQPACKO064SB enables probe cable connec-
tion and mounted IC evaluation.

- manual

NQPACK064SB
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(Continued)

Name

Part number

Remarks

Overview

Probe cable

For LQFP-64
0.65 mm pitch
12 x 12 mm

MB2132-493

For MB90335 series

Package code: FPT-64P-M09

Includes:

- NQPACK064SB, HQPACK064SB140 *3
NQPACKO064SB enables probe cable con-
nection and mounted IC evaluation.

- manual

+— HQPACK064SB140

w
e,

NQPACK064SB

MB2147-540

For MB90350E series
Package code: FPT-64P-M09

Includes:

- NQPACK064SB, HQPACK064SB140 **
NQPACKO064SB enables probe cable
connection and mounted IC evaluation.

- manual

HQPACK064SB140

/
i

NQPACK064SB

For LQFP-64
0.5 mm pitch
[110 x 10mm

MB2147-541

For MB90980 series
Package code: FPT-64P-M03

Includes:

- NQPACK064SD-ND, HQPACK064SD
NQPACKO064SD-ND enables probe cable
connection and mounted IC evaluation.

- manual

HQPACK064SD

/
e

—
NQPACK064SD-ND

MB2147-542

For MB90350E series
Package code: FPT-64P-M24

Includes:

- NQPACK064SD-ND, HQPACK064SD
NQPACKO064SD-ND enables probe cable
connection and mounted IC evaluation.

- manual

HQPACK064SD

/
i

~ NQPACK064SD-ND

For QFP-64
1.0 mm pitch
[J14 x 20mm

MB2132-434

For MB90460/495G/560/565 series
Package code: FPT-64P-M06

Conversion adapter (64SD-64QF-8L) is
separately required. *?
Made by Sunhayato Corp.

Includes: manual

64SD-64QF-8L

>

For QFP-80
0.8 mm pitch
[]14 x 20 mm

MB2147-560

For MB90820 series
Package code: FPT-80P-M06

Includes:

- NQPACKO080RA, HQPACKO80RA *3
NQPACKO80RA enables probe cable
connection and mounted IC evaluation.

- manual

HQPACKO80RA -
g |

For LQFP-80
0.5 mm pitch
[J12 x 12 mm

MB2147-561

For MB90820 series

Package code: FPT-80P-M05

Includes:

- NQPACK080SD, HQPACK080SD *?
NQPACKO080SD enables probe cable
connection and mounted IC evaluation.

- manual

=
___,_f'

NQPACKO080SD

(Continued)
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(Continued)

Name

Part number

Remarks

Overview

Probe cable

For LQFP-80
0.65 mm pitch
14 x 14 mm

MB2147-562

For MB90820 series
Package code: FPT-80P-M11

Includes:

- NQPACKO080SB, HQPACK080SB160 *3
NQPACKO080SB enables probe cable connec-
tion and mounted IC evaluation.

- manual

HQPACKO080SB160 .
g

NQPACKO080SB

For QFP-100
0.65 mm pitch
[114 x 20 mm

MB2132-457

For MB904xx/5xx/6xx series
Package code: FPT-100P-M06

1C149-100-114-B5 is separately required. *'
Support power supply one system.

Not support power supply two systems.
Made by Yamaichi Electronics Inc.

Includes: manual

‘\
QFP-100, IC149-100-]14-S5

MB2132-464

For MB904xx/5xx/6xx series
Package code: FPT-100P-M06

Includes:

- NQPACK100RB179-A, HQPACK100RB 179 *3
NQPACK100RB179 enables probe cable
connection and mounted IC evaluation.
Support power supply one system and two
systems.

- manual

HQPACK100RB179

NQPACK100RB179

MB2147-582

For MB90340E/800/880 series
Package code: FPT-100P-M06

Includes:

- NQPACK100RB179-A,
HQPACK100RB 179 *3
NQPACK100RB179 enables probe cable con-
nection and mounted IC evaluation.

- manual

HQPACK100RB179

1

|-

NQPACK100RB179-A

MB2147-583

For MB90945 series
Package code: FPT-100P-M06

Includes:

- NQPACK100RB179-A,
HQPACK100RB 179 *3
NQPACK100RB179 enables probe cable con-
nection and mounted IC evaluation.

- manual

HQPACK100RB179

1

'
|

NQPACK100RB179-A

For LQFP-100
0.5 mm pitch
(14 x 14 mm

MB2147-581

For MB90340E/880 series
Package code: FPT-100P-M05

Includes:

- NQPACK100SD-ND, HQPACK100SD *?
NQPACK100SD-ND enables probe cable con-
nection and mounted IC evaluation.

- manual

HQPACK100SD

a8

MB2147-584

For MB90945 series
Package code: FPT-100P-M05

Includes:

- NQPACK100SD-ND, HQPACK100SD *3
NQPACK100SD-ND enables probe cable con-
nection and mounted IC evaluation.

- manual

s

—
NQPACK100SD-ND
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(Continued)

Name

Part number

Remarks

Overview

Probe cable

For LQFP-100
0.5 mm pitch
(014 x 14 mm

MB2132-496

For MB904xx/5xx/6xx series
Package code: FPT-100P-MO05

Includes:

- NQPACK100SD-ND, HQPACK100SD *3
NQPACK100SD-ND enables probe cable
connection and mounted IC evaluation.

- manual

HQPACK100SD

For LQFP-100
0.5 mm pitch
014 x 14 mm

MB2132-457

For MB904xx/5xx/6xx series
Package code: FPT-100P-M05

Conversion adapter (100QF-100SQF-16F)

is separately required.*> Made by Sunhayato

Corp.
Support power supply one system.
Not support power supply two systems.

Includes: manual

LQFP-100,
=~ 100QF-100SQF-16F

For QFP-120
0.5 mm pitch
120 x 20 mm

MB2132-468

For MB90520/570 series
Package code: FPT-120P-M13

Includes:

- NQPACK120SD220 and
HQPACK120SD226 are included. *?
NQPACK120SD220 enables probe cable
connection and mounted IC evaluation.

- manual

HQPACK120SD226

For QFP-120
0.5 mm pitch
[J16 x 16 mm

MB2132-497

For MB90570 series
Package code: FPT-120P-M21

Includes:
- NQPACK120SD, HQPACK120SD *3

NQPACK120SD enables probe cable con-

nection and mounted IC evaluation.
- manual

h¢

MB2132-469

For MB90390 series, MB90920 series
Package code: FPT-120P-M21

Includes:
- NQPACK120SD, HQPACK120SD *3

NQPACK120SD enables probe cable con-

nection and mounted IC evaluation.
- manual

For QFP-120
0.5 mm pitch
(116 x 16 mm

MB2132-492

For MB90330A series
Package code: FPT-120P-M21

Includes:
- NQPACK120SD, HQPACK120SD *3

NQPACK120SD enables probe cable con-

nection and mounted IC evaluation.
- manual

(Continued)
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(Continued)
Name Part number Remarks Overview
HQPACK120SE
For MB90520/570 series - Q
Package code: FPT-120P-M05 ‘ R
For LQFP-120 Includes: g
0.4 mm pitch MB2132-498 | - NQPACK120SE, HQPACK120SE ** ' I
NQPACK120SE enables probe cable e
Lles s sty connection and mounted IC evalua- o
gon ‘K 7 NQPACK120SE
- manual g
HQPACK120SE
For MB90330A series -
o Package code: FPT-120P-M05 ‘ .
e} For LQFP-120 : ‘\”‘.
8 | 0.4 mm pitch MB2132-491 | Includes: { el
() ) - NQPACK120SE, HQPACK120SE *® R
8 014 x 14 mm NQPACK120SE enables probe cable -
a connection and mounted IC evaluation. ‘~ NQPACK120SE
- manual g/
For MB90370/375/378 series ‘/H QPACK144SE
Package code: FPT-144P-M12 ‘ 2
For LQFP-144 Includes: S|
0.4 mm pitch MB2132-471 | - NQPACK144SE, HQPACK144SE * ' e
116 x 16 mm NQPACK144SE enables probe cable _—
connection and mounted IC evalua-
o ‘\ ! NQPACK144SE
- manual g

*1: The probe cable requires an IC socket from Yamaichi Electronics Inc.
For QFP-100 (lead pitch: 0.65 mm, body size: 14 x 20 mm): IC149-100-[114-B5 (] = “0”: No positioning post, [ ] = “1”: positioning post provided)
Contact for details:

*USA: Yamaichi Electronics Inc. TEL(408)4520797
*Europe Denmark: Elmatok A.S. TEL(65)351446
England: Radiatron Components Ltd. TEL(01)8911221
AB Connector Ltd. TEL(0604)712000
Finland: Dualtek Oy TEL(80)8019911
France: Manudax-France TEL(1)4342-2050
Germany: Macrotran AG TEL(089)4208148

Glyn GmbH TEL(49)61278077
Connector Service GmbH TEL(089)429277

Italy: Eurosab International s.r.| TEL(02)93169781
Spain: S.A Generalde Imporciones Electronicas TEL(1)416-92-61
Sweden: Bexab Electronics TEL(08)7680560
Switzerland: Slcovend AG TEL(01)8303161
*Asia Singapore: Yamco Electronics Pte Ltd. TEL(336)6522
Korea: Asia Yamaichi Electronics, Inc. TEL(02)482-7263
Taiwan: Sing Way Co. TEL(02)718-5971

Joung Lai Trading Co. Ltd. TEL(02)754-1022
*2:The probe cable requires a conversion adapter from Sunhayato Corp.
Conversion adapter for LQFP-100: QFP-100 (0.65 mm, 14 x 20 mm) — LQFP-100 (0.5 mm, 14 x 14 mm,
product no. 100QF-100SQF-16F)
Conversion adapter for LQFP-64: SH-DIP-64 — LQFP-64 (0.65 mm, 12 x 12 mm, product no. 64SD-64QF2-8L)
Conversion adapter for QFP-64 (lead pitch: 1.0 mm): SH-DIP-64— QFP-64 (1.0 mm, 14 x 20 mm,
product no. 64SD-64QF-8L)
Contact for details: Tokyo Japan: Sunhayato Corp. TEL +81-3-3984-7791, FAX +81-3-3971-0535
*3:The probe cable requires TQ-pack or NQ-pack.
Note:  Care is required in printed circuit board pattern design because the position of the board connector part (the flat section at the pin tips) of
the TQ-pack differs from the mass production product package (the NQ-pack pins are shifted a few millimeters inwards).
Contact for details:

*USA: OESS Co. San Jose Office TEL(408)437-1582
*Europe Germany: OESS GmbH TEL(06106)2857890
Tokyo Eletech Co, Ltd. TEL(81)3-3820-7141
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Evaluation Tools

MB90330A series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
Evaluation Device MB90V330ACR-ES PGA-299C -
) For LQFP-120 (0.4 mm, 14 x 14 mm)
MB2132-491 FPT-120P-M05
Probe cable For LQFP120 (0.5 YT ) Selectable
or - 5mm, 16 x 16 mm
MB2132-492 FPT-120P-M21
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
MB2031-01 Evaluation board
Evaluation board for USB Daughter board Option
MB2031-20 For LQPF-120
(0.4 mm, 14 x 14 mm)
[Software]
Software Part number Operating System
SorTunE V3 Professional Pack SP3607Z008-P01 WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer

Serial on board programmer

Flash
microcontroller

Package Flash Support Group, Inc.
AF9708/AF9709/AF9723

Yokogawa Digital Computer
Corporation

LQFP-120
(0.4 mm, 14 x 14 mm)
FPT-120P-M05

(Under development)

MB90F334A
LQFP-120

(0.5 mm, 16 x 16 mm)
FPT-120P-M21

(Under development)

AF220/AF210
AF120/AF110
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MB90335 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
Evaluation Device MB90V330ACR-ES PGA-299C -
For LQFP-64 (0.65 mm, 12 x 12 mm)
Probe cable MB2132-493 FPT-64P-M09 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]
Software Part number Operating System
SorTunE V3 Professional Pack SP36072008-P01 WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer Serial on board programmer
Flash
microcontroller Package Flash Support Group, Inc. Yokogawa Digital Computer
AF9708/AF9709/AF9723 Corporation
LQFP-64
MB90F337 (0.65 mm, 12 x 12 mm) TEF110-337F31AP 2:328;2:318
FPT-64P-M09
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MB90340E series

[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
. . MB90V340E-101CR-ES Single clock, PGA-299C
Evaluation Device Selectable
MB90V340E-102CR-ES Dual clock, PGA-299C
; For LQFP-100 (0.5 mm, 14 x 14 mm)
MB2147-581 FPT-100P-M05
Probe cable For QFP-100 (0.65 4220 ) Selectable
or - .65 mm, 14 x 20 mm
MB2147-582 FPT-100P-M06
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100CL2-NB Sunhayato
For QFP-100

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer

Serial on board programmer

Flash microcontroller Package FIESh LR Yokogawa
roup, Inc. Digital Computer Flash Support
AF9708/AF9709/ el e Group, Inc.
AF9723 porat
MB9OF342EPFV MB9OF346EPFV
MB9OF342ESPFV MB9OF346ESPFV
MB9OF342CEPFV MB9OF346CEPFV
MB90F342CESPFV | MB90F346CESPFV
MB9OF343EPFV MB9OF347EPFV LQFP-100
MB9OF343ESPFV MB9OF347ESPFV
R EenE e (0.5mm,14 x 14mm) | TEF110-328F13AP-2
MB9OF343CESPFV | MB90F347CESPFV | FPT-100P-MO05
MB9OF345EPFV MB9OF349EPFV
MB9OF345ESPFV MB9OF349ESPFV
MB9OF345CEPFV MB9OF349CEPFV AF9101
MB9OF345CESPFV | MB90F349CESPFV AF220/AF210 | (Under planning
MB9OF342EPF MB9OF346EPF AF120/AF110 excluding
MB9OF342ESPF MB9OF346ESPF MBO0F347)
MB9OF342CEPF MB9OF346CEPF
MB9OF342CESPF MB9OF346CESPF
MB9OF343EPF MB9OF347EPF QFP-100
MB9OF343ESPF MB9OF347ESPF
MBYOF343CEPF MBOOF347CEPF (0.65mm,14 x 20mm) | TEF110-328F12AP-2
MB9OF343CESPF MB90F347CESPF FPT-100P-M06
MB9OF345EPF MB9OF349EPF
MB9OF345ESPF MB9OF349ESPF
MB9OF345CEPF MB9OF349CEPF
MB9OF345CESPF MB9OF349CESPF
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90350E series

[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
MB90V340E-101CR-ES Single clock, PGA-299C(90351/352)
. . MB90V340E-102CR-ES Dual clock, PGA-299C(90351/352)
Evaluation Device - Selectable
MB90V340E-103CR-ES Single clock, PGA-299C(90356/357)
MB90V340E-104CR-ES Dual clock, PGA-299C(90356/357)
For LQFP-64 (0.65 mm, 12 x 12 mm)
MB2147-540 FPT-64P-M09
Probe cable For LQFP64 (05 10510 ) Selectable
or E .5 mm, 10 x 10 mm
MB2147-542 FPT-64P-M24
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
. Sunhayato .
Evaluation board Option

BBF2004-64CL-NB

For LQFP-64 Daughter board
Sunhayato

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Serial on board programmer

Flash Support Group, Inc.
AF9708/AF9709/AF9723

Yokogawa Digital Computer
Corporation

MB90F351E
MB9OF351ES
MB90F351TE
MB9OOF351TES
MB90F352E
MB9OF352ES
MB90F352TE
MB90F352TES
MB90F356E
MB9OF356ES
MB90F356TE
MB9OOF356TES
MB90F357E
MB90F357ES
MB90F357TE
MB9OOF357TES

LQFP-64
(0.65 mm, 12 x 12 mm)
FPT-64P-M23

TEF110-352F30AP

LQFP-64
(0.5 mm, 10 x 10 mm)
FPT-64P-M24

TEF110-90F352A

AF220/AF210
AF120/AF110
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16-bit Proprietary FPMC-16LX Family Support Tools

MB90360E series

[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
MB90V340E-101CR-ES Single clock, PGA-299C(MB90362)
. . MB90V340E-102CR-ES Dual clock, PGA-299C(MB90362)
Evaluation Device - Selectable
MB90V340E-103CR-ES Single clock, PGA-299C(MB90367)
MB90V340E-104CR-ES Dual clock, PGA-299C(MB90367)
For LQFP-48 (0.5 mm, 7 x 7 mm)
Probe cable MB2147-521 FPT-48P-M26 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable usB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer Serial on board programmer
Flash
microeonaler Package Flash Support Group, Inc.|  Yokogawa Digital Flash Support
AF9708/AF9709/AF9723 | Computer Corporation Group, Inc.
MB90F362EPMT
MB90F362TEPMT
mgggiggggng LQFP-48 AF220/AF210
MB9OF367EPMT f:opﬁ-Tng;KA;g mm) TEF110-387F15AP-2 AF120/AF110 AF9101
MB90F367TEPMT
MB90F367ESPMT
MB90F367TESPMT
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90370/375 series

[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 ::'%}rizﬁeé’nl’jgt'g:‘ -
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V370CR-ES PGA-256C -
Probe cable MB2132-471 E‘F’,rTﬁT;'_:\:';‘Z(OA mm, 16 > 16 mm) -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
. (Not supported) Main board .
Evaluation board Option
(Not supported) Daughter board

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Serial on board programmer

AF9708/AF9709/AF9723

Flash Support Group, Inc.

Yokogawa Digital Computer
Corporation

MB90F372 LQFP-144 (0.4 mm, 16 x 16 mm)

MB9OF377 FPT-144P-M12 TE110-372F17AP (Not supported)
MB90378 series

[Hardware]

Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator

Adapter board MB2147-20 For PGA299 -
Evaluation Device MB90V378CR-ES PGA-299C -

For LQFP-144 (0.4 mm, 16 x 16 mm)

Probe cable MB2132-471 FPT-144P-M12 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
. (Not supported) Main board .
Evaluation board Option
(Not supported) Daughter board

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Serial on board programmer

Flash Support Group, Inc.
AF9708/AF9709/AF9723

Yokogawa Digital Computer
Corporation

MB90F378

LQFP-144 (0.4 mm, 16 x 16 mm)
FPT-144P-M12

TE110-372F17AP-2

(Not supported)
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16-bit Proprietary FPMC-16LX Family Support Tools

MB90385 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V495GCR-ES PGA-256C -
For LQFP-48 (0.5 mm, 7 x 7 mm)
Probe cable MB2132-466 FPT-48P-M26 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer Serial on board programmer
Flash
microcontroller Package Flash Support Group, Inc. Yokogawa Digital Computer
AF9708/AF9709/AF9723 Corporation
LQFP-48
MB90F387 AF220/AF210
(0.5 mm, 7 x 7 mm) TEF110-387F15AP-2
MB90F387S FPT-48P-M26 AF120/AF110
MB90390 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
Evaluation Device MB90V390HBCR-ES PGA-299C -

For LQFP-120 (0.5 mm, 16 x 16 mm)

Probe cable MB2132-469 FPT-120P-M21 -
LAN cable 10BASE-T/100BASE-TX

PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer

Serial on board programmer

Flash
microcontroller Package Flash Support Group, Inc. Yokogawa Digital Computer
AF9708/AF9709/AF9723 Corporation
LQFP-120
AF220/AF210
MB9O0F394HA (0.5 mm, 16 x 16 mm) TEF110-394F16AP AF120/AF110

FPT-120P-M21
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90M405 series

[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90MV405CR-ES PGA-256C -
For QFP-100 (0.65 mm, 14 x 20 mm)
Probe cable MB2132-464 FPT-100P-MO06 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB * Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB * Sunhayato
For QFP-100

*: To purchase the appropriate product for this model, please contact Sunhayato Corp.

[Software]

Software Part number Operating System

SorTUNE V3 Professional Pack SP3607Z008-P01 WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer Serial on board programmer
Flash
microcontroller Package Flash Support Group, Inc. Yokogawa Digital Computer
AF9708/AF9709/AF9723 Corporation
QFP-100
MB90MF408 (0.65 mm, 14 x 20 mm) (Not supported) 2:328&:318
FPT-100P-M06
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16-bit Proprietary FPMC-16LX Family Support Tools

MB90420G series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V420GCR-ES PGA-256C -
For LQFP-100 (0.5 mm, 14 x 14 mm)
MB2132-496 FPT-100P-M05
Probe cable For QFP-100 (0.65 T4 %20 ) Selectable
or - .65 mm, 14 x 20 mm
MB2132-464 FPT-100P-M06
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB Sunhayato
For QFP-100
[Software]
Software Part number Operating System
SorTunE V3 Professional Pack SP3607Z008-P01 WindowsXP/2000
[Flash microcontroller for programming]
Parallel programmer el ulretli]
programmer
Flash Support Data I/O
. Flash Package Group, Inc. MINATO ELECTRONICS INC. Corporation e —
microcontroller OPTIMA Digital
MODEL1890A Computer
AF9708/AF9709/ Dual-Package N
AF9723 /19::%/;331/ MODEL1940 OCTAL Corporation
FlashPAK
LQFP-100
mgggiﬁggéi?\i (0.5 mm, 14 x 14 mm) | TEF110-580F03AP-2 | MF00-709A | MF05-709B su ('\(l)?tted)
FPT-100P-M05 PP AF220/AF210
MBoOF423GAPF | AFP-100 AF120/AF110
MB9OF423GCPF (0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023
FPT-100P-M06
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90425G series

[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V420GCR-ES PGA-256C -
For LQFP-100 (0.5 mm, 14 x 14 mm)
MB2132-496 FPT-100P-M05
Probe cable For QFP-100 (0.65 T4 %20 ) Selectable
or - .65 mm, 14 x 20 mm
MB2132-464 FPT-100P-M06
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB Sunhayato
For QFP-100

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Serial on board
Parallel programmer programmer
Flash Support Data I/O
Flash Package Group, Inc. Sl eElEseklies e Corporation Yokogawa
microcontroller 9 Di ; |
MODEL1890A el Corlng;;tl.uater
AR9T8/AT S 0% | 193011931/ | MODEL1940 | PU2MPatkage | corporation
e FlashPAK
LQFP-100
mgggiﬁzgéi?\i (0.5 mm, 14 x 14 mm) | TEF110-580F03AP-2 | MF00-709B | MFO05-7098B Supg\;‘r’tte 9
FPT-100P-M05 AF220/AF210
- AF120/AF110
MB90F428GAPF QFP-100
MBYOF428GCPF (0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023
FPT-100P-M06
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16-bit Proprietary FPMC-16LX Family Support Tools

MB90435 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V540GCR-ES PGA-256C -
For LQFP-100 (0.5 mm, 14 x 14 mm)
MB2132-496 FPT-100P-M05
Probe cable For QFP-100 (0.65 T4 %20 ) Selectable
or - .65 mm, 14 x 20 mm
MB2132-464 FPT-100P-M06
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB Sunhayato
For QFP-100
[Software]
Software Part number Operating System
SorTunE V3 Professional Pack SP3607Z008-P01 WindowsXP/2000
[Flash microcontroller for programming]
Parallel programmer Sl ekl
programmer
Flash Support Data I/O
' Flash Package Group, Inc. MINATO ELECTRONICS INC. Corporation —
microcontroller -
OPTIMA il
MODEL1890A Dual-Package Computer
AF9708/AF9709/AF9723 | /1930/1931/ | MODEL1940 u OCTAL 9 Corporation
1893 FlashPAK
MB90F438LPFV
LQFP-100
UE IR SR (0.5 mm, 14 x 14 mm) | TEF110-580F03AP-2 | MF00-709A | MF05-709B (Not
MB90F439PFV FPT-100P-MO5 supported)
MB90F439SPFV AF220/AF210
AF120/AF110
LT arp o0
(0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023
el FPT-100P-M06
MB90F439SPF
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90440G series

[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V440GCR-ES PGA-256C -
For QFP-100 (0.65 mm, 14 x 20 mm)
Probe cable MB2132-464 FPT-100P-MO06 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer

Serial on board

programmer
Flash Support Data I/O
Flash Pack Group, Inc. LI e el (s e Corporation Yok
microcontroller ackage okogawa
MODEL1890A/ OPTIMA (:D'g"aI
omputer
AF9708/AF9709/ Dual-Package N
s 193011931/ | MODEL1040 | P%CTly Corporation
FlashPAK
QFP-100
MB9OF443GPF | (0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A |  Ss023 | AF220/AF210
FPT-100P-M06 AF120/AF110
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16-bit Proprietary FPMC-16LX Family Support Tools
MB90455 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V495GCR-ES PGA-256C -
For LQFP-48 (0.5 mm, 7 x 7 mm)
Probe cable MB2132-466 FPT-48P-M26
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer

Serial on board programmer

Flash
microcontroller Package Flash Support Group, Inc. Yokogawa Digital Computer

AF9708/AF9709/AF9723 Corporation

MB90F455

MB90F455S

LQFP-48

MB90F456 AF220/AF210

MBOOF456S F(g'TS_ 2;2‘_’,\;227 mm) TEF110-387F15AP-2 AF120/AF110

MB90F457

MB90F457S
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90460 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V460CR-ES PGA-256C -
For SH-DIP-64
MB2132-434 DIP-64P-M01
_ ) : For QFP-64 (1.0 mm, 14 x 20 mm)
Probe cable MB2132-434 + 64SD-64QF-8L FPT-64P-M06 Selectable
For LQFP-64 (0.65 mm, 12 x 12 mm)
MB2132-461 FPT-64P-M09
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer A e s
programmer
Flash Support Data I/O
Flash BN Group, Inc. MINATO ELECTRONICS INC. Corporation Yokogawa
microcontroller g ©g
MODEL1890A/ AL CDIgltatI
AF9708/AF9709/ Dual-Package omputer
AF9723 193108/3231/ MODEL1940 OCTAL Corporation
FlashPAK
SH-DIP-64 (Under (Not
MB90F462P DIP-64P-MO1 TEF110-562F05AP-2 | MF13-787B planning) supported)
QFP-64 (Under (Not
MB90OF462PF (1.0 mm, 14 x 20 mm) | TEF110-562F06AP-2 | MF13-785B lanning) supported) AF220/AF210
FPT-64P-M06 planning PP AF120/AF110
LQFP-64 (Under (Not
MB90F462PFM | (0.65 mm, 12 x 12 mm) | TEF110-562F07AP-2 | MF13-786B )
FPT-64P-M09 planning) supported)
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16-bit Proprietary FPMC-16LX Family Support Tools

MB90480B/485B series

[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
. . MB90V480BCR-ES PGA-299C, for MB90480B series
Evaluation Device - Selectable
MB90V485BCR-ES PGA-299C, for MB90485B series
) For LQFP-100 (0.5 mm, 14 x 14 mm)
MB2132-496 FPT-100P-M05
Probe cable For QFP-100 (0.65 4220 ) Selectable
or - .65 mm, 14 x 20 mm
MB2132-464 FPT-100P-M06
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB * Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB * Sunhayato
For QFP-100

*: To purchase the appropriate product for this model, please contact Sunhayato Corp.

[Software]
Software Part number Operating System
SorTunE V3 Professional Pack SP36072008-P01 WindowsXP/2000
[Flash microcontroller for programming]
Parallel programmer Bkl el o
programmer
Flash Support Data I/O
Flash BN Group, Inc. MINATO ELECTRONICS INC. Corporation Vokogawa
microcontroller 9 09
MODEL1890A L CI:)IgltatI
AF9708/AF9709/ Dual-Package omputer
AF9723 /19::(;/;3931/ MODEL1940 OCTAL Corporation
FlashPAK
MB9O0F481BPFV
MBoOF4g2BPFY | -FP-100 (Not
(0.5 mm, 14 x14 mm) | TEF110-580F03AP-2 | MF00-709A | MF05-709B
MB90F488BPFV FPT-100P-MO5 supported)
MB9OO0OF489BPFV AF220/AF210
MB90F481BPF QFP-100 AF120/AF110
MB90F482BPF
MBYOF488BPF (0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023
MBOOF4g9BPF |1 100P-MO06
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90495G series

[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V495GCR-ES PGA-256C -
For LQFP-64 (0.65 mm, 12 x 12 mm)
MB2132-461 FPT-64P-M09
Probe cable For QFP-64 (1.0 T4 %20 ) Selectable
or - .0mm, 14 x 20 mm
MB2132-434 + 64SD-64QF-8L | oo 1o
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Serial on board
Parallel programmer programmer
Flash Support Data I/O
Flash Package Group, Inc. MINATO ELECTRONICS INC. Corporation Yokoaawa
microcontroller 9 OPTIMA Dig?tal
MODEL1890A/ Computer
AF9708/AF9709/ Dual-Package N
AF9723 19310;;3311 MODEL1940 OCTAL Corporation
FlashPAK
QFP-64
mggg:ﬁig;g;’z (1.0 mm, 14 x 20 mm) | TEF110-562F06AP-2 | MF13-785B | MF05-785B supg\cl)(r)tted)
FPT-64P-M06 AF220/AF210
LQFP-64 AF120/AF110
AT, (0.65 mm, 12 x 12 mm) | TEF110-562F07AP-2 | MF13-786B | MF05-786B (Not
MB90F498GPFM FPT-64P-M09 supported)

174



MB90520B series

16-bit Proprietary FPMC-16LX Family Support Tools

[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V520ACR-ES PGA-256C -
For LQFP-120 (0.4 mm, 14 x 14 mm)
MB2132-498 FPT-120P-M05
Probe cable For QFP-120 (0.5 2020 ) Selectable
or - .5 mm, 20 x 20 mm
MB2132-468 FPT-120P-M13
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]
Software Part number Operating System
SorTunE V3 Professional Pack SP36072008-P01 WindowsXP/2000
[Flash microcontroller for programming]
Serial on board
Parallel programmer programmer
Flash Support MINATO ELECTRONICS IN Data I/O
) Flash Package Group, Inc. o Surehliesllie Corporation Yokogawa
microcontroller OPTIMA Digital
MODEL1890A/ Computer
AF9708/AF9709/ Dual-Package N
AF9723 193108/;331/ MODEL1940 OCTAL Corporation
FlashPAK
LQFP-120 (Not
MB9O0OF523BPFF | (0.4 mm, 14 x 14 mm) | TEF110-523F08AP-2 | MF00-22B MF05-22B supported)
FPT-120P-M05 AF220/AF210
QFP-120 AF120/AF110
MB90F523BPFV | (0.5 mm, 20 x 20 mm) | TEF110-574F02AP-2 | MF00-23B MF05-23B | S5024
FPT-120P-M13
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90540G series

[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V540GCR-ES PGA-256C -
For LQFP-100 (0.5 mm, 14 x 14 mm)
MB2132-496 FPT-100P-M05
Probe cable For QFP-100 (0.65 T4 %20 ) Selectable
or - .65 mm, 14 x 20 mm
MB2132-464 FPT-100P-M06
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB Sunhayato
For QFP-100

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Serial on board
Parallel programmer programmer
Flash Support Data I/O
Flash Packade Sl MINATO ELECTRONICS INC. CoInar=ron Vokodawa
microcontroller 9 Di ; 1
MODEL1890A el Corlg;lxt:ter
AF97A():$I)¢§§709/ /1930/1931/ | MODEL1940 D“ac','g?f\'l‘_age Corporation
1 FlashPAK
LQFP-100
mgggig:gggg\év (0.5 mm, 14 x 14 mm) | TEF110-580F03AP-2| MF00-709A | MF05-709B supg\tl)(r)tted)
FPT-100P-M05 AF220/AF210
MB90F543GPF QFP-100 AF120/AF110
MB9OF543GSPF (0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023
FPT-100P-M06
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16-bit Proprietary FPMC-16LX Family Support Tools

MB90545G series

[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V540GCR-ES PGA-256C -
For LQFP-100 (0.5 mm, 14 x 14 mm)
MB2132-496 FPT-100P-M05
Probe cable For QFP-100 (0.65 T4 %20 ) Selectable
or - .65 mm, 14 x 20 mm
MB2132-464 FPT-100P-M06
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB Sunhayato
For QFP-100
[Software]
Software Part number Operating System
SorTunE V3 Professional Pack SP3607Z008-P01 WindowsXP/2000
[Flash microcontroller for programming]
Parallel programmer SellbL o e
programmer
Flash Support Data I/O
. Flash Package Group, Inc. MINATO ELECTRONICS INC. Corporation —
microcontroller OPTIMA Digital
MODEL1890A Computer
AF9708/AF9709/ Dual-Package N
AF9723 I19§I%/91§31/ MODEL1940 OCTAL Corporation
FlashPAK
MB90F546GPFV
MB9O0F546GSPFV
MB90F548GPFV
LQFP-100
e (0.5mm, 14 x 14 mm) | TEF110-580F03AP-2 | MF00-709A | MF05-709B (Not
MB9O0F548GLPFV FPT-100P-MO5 supported)
MB90F548GLSPFV
MB90F549GPFV
MB90F549GSPFV AF220/AF210
MB90F546GPF AF120/AF110
MB90F546GSPF
VBeoFsdacspr | OFF100
(0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023
MB9OO0F548GLPF FPT-100P-M06
MB90F548GLSPF
MB90F549GPF
MB90F549GSPF
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90550A/550B series

[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V550ACR-ES PGA-256C -
For LQFP-100 (0.5 mm, 14 x 14 mm)
MB2132-496 FPT-100P-M05
Probe cable For QFP-100 (0.65 T4 %20 ) Selectable
or - .65 mm, 14 x 20 mm
MB2132-464 FPT-100P-M06
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB Sunhayato
For QFP-100
[Software]
Software Part number Operating System
SorTunE V3 Professional Pack SP3607Z008-P01 WindowsXP/2000
[Flash microcontroller for programming]
Parallel programmer Selltlel et
programmer
Flash Support Data I/O
. Flash Package Group, Inc. MINATO ELECTRONICS INC. Corporation e —
microcontroller OPTIMA Digital
MODEL1890A Computer
AF9708/AF9709/ Dual-Package N
AF9723 /19::%/;:31/ MODEL1940 OCTAL Corporation
FlashPAK
LQFP-100 (Not
MBOOF553APFV | (0.5 mm, 14 x 14 mm) | TEF110-580F03AP-2 | MF00-709A | MF05-709B supported)
FPT-100P-M05 AF220/AF210
QFP-100 AF120/AF110
MBOOF553APF (0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023
FPT-100P-M06
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16-bit Proprietary FPMC-16LX Family Support Tools

MB90560 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V560CR-ES PGA-256C -
For SH-DIP-64
MB2132-434 DIP-64P-M01
_ ) : For QFP-64 (1.0 mm, 14 x 20 mm)
Probe cable MB2132-434 + 64SD-64QF-8L FPT-64P-M06 Selectable
For LQFP-64 (0.65 mm, 12 x 12 mm)
MB2132-461 FPT-64P-M09
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer Bkl e 2o
programmer
Flash Support MINATO ELECTRONICS IN Data I/O
) Flash Package Group, Inc. . Szl Corporation Yokogawa
microcontroller P
MODEL1890A BlAL C Dlgltatl
AF9708/AF9709/ Dual-Package omputer
AF9723 n 9::%/;:31/ MODEL1940 OCTAL Corporation
FlashPAK
SH-DIP-64 (Not
MB90F562BP DIP-64P-MO1 TEF110-562F05AP-2 | MF13-787B | MF05-787B supported)
QFP-64 (Under (Not
MB90F562BPF (1.0 mm, 14 x 20 mm) | TEF110-562F06AP-2 | MF13-785B lanning) supported) AF220/AF210
FPT-64P-M06 planning PP AF120/AF110
LQFP-64 (Not
MB90F562BPFM | (0.65 mm, 12 x 12 mm) | TEF110-562F07AP-2 | MF13-786B | MF05-786B supported)
FPT-64P-M09 PP
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90565 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V560CR-ES PGA-256C -
For LQFP-64 (0.65 mm, 12 x 12 mm)
MB2132-461 FPT-64P-M09
Probe cable For QFP-64 (1.0 T4 %20 ) Selectable
or - .0 mm, 14 x 20 mm
MB2132-434 + 64SD-64QF-8L | Lo 1o
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Serial on board
Parallel programmer programmer
Flash Support MINATO ELECTRONICS IN Data I/O
) Flash Package Group, Inc. 2 e e, Corporation Yokogawa
microcontroller Digital
MODEL1890A Dugl'-pl;re:lc\:nlé - Computer
AF9708/AF9709/AF9723 /1930/1931/ | MODEL1940 OCTAL 9 Corporation
LS FlashPAK
QFP-64 (Not
MB9OO0F568PF (1.0 mm, 14 x 20 mm) TEF110-562F06AP-2 | MF13-785B | MF05-785B supported)
FPT-64P-M06 AF220/AF210
QFP-64 Not AF120/AF110
MB90F568PFM | (0.65 mm, 12 x 12 mm) | TEF110-562F07AP-2 | MF13-786B | MF05-786B su (oSted)
FPT-64P-M09 PP
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16-bit Proprietary FPMC-16LX Family Support Tools

MB90570A/570C series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V570ACR-ES PGA-256C -
For LQFP-120 (0.5 mm, 16 x 16 mm)
MB2132-497 FPT-120P-M21
) For LQFP-120 (0.4 mm, 14 x 14 mm)
Probe cable MB2132-498 FPT-120P-MO5 Selectable
For QFP-120 (0.5 mm, 20 x 20 mm)
MB2132-468 FPT-120P-M13
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer

Serial on board

programmer
Flash Support Data I/O
Flash BN Group, Inc. MINATO ELECTRONICS INC. Corporation Vokogawa
microcontroller 9 OPTIVMA Dig?tal
MODEL1890A Computer
AF9708/AF9709/ Dual-Package N
AF9723 /19::%/;331/ MODEL1940 OCTAL Corporation
FlashPAK
LQFP-120
MB90F574APMT | (0.5 mm, 16 x 16 mm) | TEF110-574F02AP-2 | MF00-729B | MF05-729B S5024
FPT-120P-M21
LQFP-120
MBOOF574APFF | (0.4 mm, 14 x 14 mm) | TEF110-523F08AP-2 | MF00-22B (Under (Not AF220/AF210
FPT-120P-MO5 planning) supported) | AF120/AF110
QFP-120 (Not
MB90F574APFV | (0.5 mm, 20 x 20 mm) | TEF110-574F04AP-2 | MF00-23B MF05-23B
FPT-120P-M13 supported)
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90580C/580CA series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V580BCR-ES PGA-256C -
For LQFP-100 (0.5 mm, 14 x 14 mm)
MB2132-496 FPT-100P-M05
Probe cable For QFP-100 (0.65 T4 %20 ) Selectable
or - .65 mm, 14 x 20 mm
MB2132-464 FPT-100P-M06
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB Sunhayato
For QFP-100

[Software]

Software

Part number

Operating System

SorTunE V3 Professional Pack

SP3607Z008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Serial on board
Parallel programmer programmer
Flash Support Data I/O
Flash B Group, Inc. MINATO ELECTRONICS INC. Corporation Yokoaawa
microcontroller 9 OPTIMA Diggiltal
MODEL1890A Computer
AFgﬁ’g‘;ggmw /1930/1931/ | MODEL1940 D”ac','g?f\'tage Corporation
1893 FlashPAK
MB9OF583CPFV
LQFP-100
U DRSSO (0.5 mm, 14 x 14 mm) | TEF110-580F03AP-2 | MF00-709A | MF05-709B (Not
MB90F584CPFV FPT-100P-MO5 supported)
MB90F584CAPFV AF220/AF210
MB90F583CPF QFP-100 AF120/AF110
MB9O0F583CAPF
(0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023
MB9OO0OF584CPF FPT-100P-M06
MB90F584CAPF
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16-bit Proprietary FPMC-16LX Family Support Tools

MB90590G series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V590GCR-ES PGA-256C -
For QFP-100 (0.65 mm, 14 x 20 mm)
Probe cable MB2132-464 FPT-100P-MO06 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB Sunhayato
For QFP-100
[Software]
Software Part number Operating System
SorTunE V3 Professional Pack SP3607Z008-P01 WindowsXP/2000
[Flash microcontroller for programming]
Serial on board
Parallel programmer programmer
Flash Support Data I/O
. Flash Package Group, Inc. MINATO ELECTRONICS INC. Corporation e—
microcontroller OPTIVA Digital
MODEL1890A Computer
AF9708/AF9709/ Dual-Package N
AF9723 n 9::%/;:31/ MODEL1940 OCTAL Corporation
FlashPAK
QFP-100
MB90F591GPF AF220/AF210
MB9OF594GPF (0.65 mm, 14 x 20 mm) TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023 AF120/AF110

FPT-100P-M06
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90595G series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V595GCR-ES PGA-256C -
For QFP-100 (0.65 mm, 14 x 20 mm)
Probe cable MB2132-464 FPT-100P-MO06 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB Sunhayato
For QFP-100
[Software]
Software Part number Operating System
SorTunE V3 Professional Pack SP36072008-P01 WindowsXP/2000
[Flash microcontroller for programming]
Parallel programmer Szikllen 2o
programmer
Flash Support Data I/O
. Flash Package Group, Inc. MINATO ELECTRONICS INC. Corporation S—
microcontroller OPTIVIA Digital
MODEL1890A/ Computer
AF9708/AF9709/ Dual-Package y
AF9723 193:108/3231/ MODEL1940 OCTAL Corporation
FlashPAK
QFP-100
MB90OF598GPF | (0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023 2:328;2218

FPT-100P-M06
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16-bit Proprietary FPMC-16LX Family Support Tools

MB90800 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
. . MB90V800-101CR-ES Single clock, PGA-299C
Evaluation Device Selectable
MB90V800-201CR-ES Dual clock, PGA-299C
: For QFP-100 (0.65 mm, 14 x 20 mm) )
Probe cable MB2147-582 FPT-100P-M06
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100CL2-NB Sunhayato
For QFP-100

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer

Serial on board programmer

Flash microcontroller Package Flash Support Group, Inc. Yokogawa Digital Computer
AF9708/AF9709/AF9723 Corporation
QFP-100
MB90F804-101PF-G AF220/AF210
MB9YOF804-201PF-G (0.65 mm, 14 x 20 mm) TEF110-328F12AP-2 AF120/AF110

FPT-100P-M06
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90820 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
Evaluation Device MB90V820CR-ES PGA-299C -
For QFP-80 (0.8 mm, 14 x 20 mm)
MB2147-560 FPT-80P-M06
For LQFP-80 (0.5 mm, 12 x 12 mm)
Probe cable MB2147-561 FPT-80P-M05 Selectable
For LQFP-80 (0.65 mm, 14 x 14 mm)
MB2147-562 FPT-80P-M11
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
. (Not supported) Main board .
Evaluation board Option
(Not supported) Daughter board

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer

Serial on board programmer

Flash
microcontroller Package Flash Support Group, Inc. Yokogawa Digital Computer
AF9708/AF9709/AF9723 Corporation

QFP-80

mgggig;gﬁﬁi (0.8 mm, 14 x 20 mm) TEF110-822F27AP
FPT-80P-M06
LQFP-80

MB9O0F822APFV AF220/AF210
(0.5 mm, 12 x 12 mm) TEF110-822F28AP

MB90F823APFV FPT-80P-MO5 AF120/AF110
LQFP-80

mgggi:ggﬁEEm (0.65 mm, 14 x 14 mm) TEF110-822F32AP
FPT-80P-M11
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16-bit Proprietary FPMC-16LX Family Support Tools

MB90860E series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
. . MB90V340E-101CR-ES Single clock PGA-299C
Evaluation Device Selectable
MB90V340E-102CR-ES Dual clock, PGA-299C
; For LQFP-100 (0.5 mm, 14 x 14 mm)
MB2147-581 FPT-100P-M05
Probe cable For QFP-100 (0.65 T4 %20 ) Selectable
or - .65 mm, x 20 mm
MB2147-582 FPT-100P-M06
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100CL2-NB Sunhayato
For QFP-100

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer Serial on board programmer
Flash
microcontroller Package Flash Support Group, Inc. Yokogawa Digital Computer
AF9708/AF9709/AF9723 Corporation
LQFP-100
mggg:ﬁgg;ggg\év (0.5 mm, 14 x 14 mm) TEF110-328F13AP-2
FPT-100P-MO05 AF220/AF210
- AF120/AF110
MmBooFgs7EPF | AT 100
MB9OF867ESPF (0.65 mm, 14 x 20 mm) TEF110-328F12AP-2
FPT-100P-MO06
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90880 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
. . MB90V880A-101CR-ES Single clock, PGA-299C
Evaluation Device Selectable
MB90V880A-102CR-ES Dual clock, PGA-299C
; For LQFP-100 (0.5 mm, 14 x 14 mm)
MB2147-581 FPT-100P-M05
Probe cable For QFP-100 (0.65 4220 ) Selectable
or - .65 mm, 14 x 20 mm
MB2147-582 FPT-100P-M06
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100CL2-NB Sunhayato
For QFP-100

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Flash
microcontroller

Parallel programmer

Serial on board programmer

Package
AF9708/AF9709/AF9723

Flash Support Group, Inc.

Yokogawa Digital
Computer Corporation

Flash Support Group,
Inc.

MBYOF882(S)PMC
MBOOF883A(S)PMC
MBOOF884A(S)PMC

LQFP-100
(0.5mm,14 x 14mm)
FPT-100P-M20

TEF110-328F13AP-2

MB90F882(S)PF
MB9OF883A(S)PF
MB9OF884A(S)PF

QFP-100
(0.65mm,14 x 20mm)
FPT-100P-M06

TEF110-328F12AP-2

AF220/AF210
AF120/AF110

188



16-bit Proprietary FPMC-16LX Family Support Tools
MB90895 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
Adapter board MB2147-10 For PGA256 -
Evaluation Device MB90V495GCR-ES PGA-256C -
For LQFP-48 (0.5 mm, 7 x 7 mm)
Probe cable MB2132-466 FPT-48P-M26
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Flash
microcontroller

Parallel programmer

Serial on board programmer

Package

Flash Support Group, Inc.

Yokogawa Digital Computer

AF9708/AF9709/AF9723 Corporation
MB90F897 LQFP-48 (0.5 mm, 7 x 7 mm) AF220/AF210
MB90F897S FPT-48P-M26 TEF110-387F15AP AF120/AF110
MB90920 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299 -
. . MB90V920-101CR-ES Single clock, PGA-299C
Evaluation Device Selectable
MB90V920-102CR-ES Dual clock, PGA-299C
For LQFP-120 (0.5mm,16 x 16mm)
Probe cable/Header board MB2132-469 FPT-120P-M21 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Serial on board programmer

Flash Support Group, Inc.
AF9708/AF9709/AF9723

Yokogawa Digital Computer
Corporation

MB90F922
MB90F922S

LQFP-120 (0.5mm, 16 x 16mm)
FPT-120P-M21

TEF110-394F16AP

AF220/AF210
AF120/AF110
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90945 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
Evaluation Device MB90V390HBCR-ES PGA-299C -
For QFP-100 (0.65mm, 14 x 20 mm)
MB2147-583 FPT-100P-M06
Probe cable/Header board For LQFP-100 (0.5 VIRV ) Selectable
or - .5mm, 14 x 14 mm
MB2147-584 FPT-100P-M05
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100CL2-NB Sunhayato
For QFP-100

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Serial on board programmer

Flash Support Group, Inc.
AF9708/AF9709/AF9723

Yokogawa Digital Computer
Corporation

MB90F946A
MB90F947A
MB90F949A

For QFP-100 (0.65mm, 14 x 20 mm)
FPT-100P-M06

TEF110-328F12AP-2

For LQFP-100 (0.5mm, 14 x 14 mm)
FPT-100P-M05

TEF110-328F13AP-2

AF220/AF210
AF120/AF110
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16-bit Proprietary FPMC-16LX Family Support Tools

MB90960 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
. . MB90V340E-101CR-ES Single clock, PGA-299C
Evaluation Device Selectable
MB90V340E-102CR-ES Dual clock, PGA-299C
} For LQFP-120 (0.5mm,16 x 16mm) )
Probe cable/Header board MB2147-521 FPT-120P-M21
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100CL2-NB Sunhayato
For QFP-100

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Serial on board programmer

Flash Support Group, Inc.

Yokogawa Digital Computer

AF9708/AF9709/AF9723 Corporation
MB90F962 LQFP-48 (0.5mm, 7 x 7mm) i i
MB90F962S FPT-48P-M26
MB90980 series
[Hardware]
Name Part number Description Remarks
Main unit MB2147-01 High speed version -
In Circuit Emulator
High speed version
Adapter board MB2147-20 For PGA299
Evaluation Device MB90V485BCR-ES PGA-299C -
For LQFP-64 (0.5 mm, 10 x 10 mm)
Probe cable MB2147-541 FPT-64P-M03 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/2000

[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Flash Support Group, Inc. AF9708/AF9709/AF9723

MB90F983

LQFP-64 (0.5 mm, 10 x 10 mm)
FPT-64P-M03

TEF110-90F983
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RAM Monitor Board for F2MC-16LX Family (MB2147-80)

The MB2147-80 is a development support tool for evaluation

purposes to output RAM data to an external device as digital data.
(Development support option.)

When used in combination with the FAMC-16L/LX emulator (MB2147-01)
and adapter board (MB2147-10 or MB2147-20), the MB2147-80 can
digitally output data from specified addresses.

Digitally output data is measured or recorded with a measuring instru-
ment such as an oscilloscope or plotter.

* Measurement target: 4 addresses (Lower 16 bits are set.)
Of four channels, two are fixed for bank 00 and the other two can
be specified with a measurement bank (same one).

¢ Access attribute selectable: R, W, R/W
¢ Dimensions : W170 mm x D150 mm x H22 mm
* Weight: 146 g

System configuration

MB 2147-80

When MB 2147-80 is combined with
MB 2147-01 and MB 2147-10

MB2147-01

(Emulator) T T

Address setting switch 5
(Rotary switch) ': [©lfe] [efe]

MB2147-80
RAM Monitor
board

Digital output —P
Monitor pin T

MB2147-10/20
(Adapter board)

MB 2147-80 is inserted between
MB 2147-01, MB 2147-10, or
MB 2147-20.
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MB2000: CAN Flash EVALUATION BOARD

The Flash/CAN100 board was developed, in order to allow a fast software design start for customers wishing to use
Fujitsu Flash and / or CAN MCUs in the 100-pin QFP package. Since Fujitsu Microelectronics in-circuit emulators
require a target system that provides Vcc and GND, as well as an oscillation circuit, that enables customers to start
development or evaluation work straight away without having to wait for their own target hardware.

Features
* 100-pin socket adaptor for device or emulator connection
* On-board regulator allows for a 7-14V unstabilised external DC power supply
e 5V and 3.7V internal power supply available for emulator
* Two high-speed CAN drivers
¢ RS232 interface
* Al MCU pins brought out twice to external connectors
e Optional sub-clock
e RST, HST push-button
e 8testLEDs
¢ External reset via RS232

The Flash/CAN100 is supplied with the MB90F598 single-CAN and 128 KByte flash microcontroller. It is capable of
supporting all of the following device types:
* MB90540 = MB90V540, MB90F543, MB90543

¢ MB90545 = MB90V540, MB90F549, MB90F548, MB90548

* MB90550A = MB90V550A, MBOOF553A, MBO0553A

* MB90580 = MB90V580, MB90F583B, MB90583B

* MB90590 = MB90V590, MBO0F594A, MB90594, MB90F591, MB90591
* MB90595 = MB90V595, MB90F598, MB90598

The order code for the kit is FLASH-CAN2-100P-M06 and it is delivered with:
¢ The Flash/CAN100 board itself

* Two 50-pin socket connectors

* Power supply connector

¢ MB90F598 - 128kB Flash microcontrollers
¢ 11 Jumpers

* 1 socket adapter cover

¢ English documentation
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F2MC-16LX Family Adaptors

* Programming adaptors for one-time PROM microcontrollers and EPROM microcontrollers

OTPROM/Flash . .
microcontrollers Package (lead pitch, body size) (mm) Package code Adaptor socket
MB90OP553APF QFP-100 (0.65 mm, [114 x 20 mm) FPT-100P-M06 ROM-100QF-32DP-16L *

*

. Use a general-purpose EPROM programmer that is able to program a MBM27C1000.
The above adaptor sockets can be purchased from Sunhayato Corp.
Contact for details: Tokyo Japan: Sunhayato Corp. TEL +81-3-3984-7791, FAX +81-3-3971-0535
Notes:
A signal-socket ROM programmer is recommended. Also, contact Fujitsu Microelectronics for programming mounted devices.
Take care to avoid bending the leads when programming QFP packages.
The recommended screening practice before mounting is high temperature aging (+150°C, 48H).

Evaluation Board for USB

It is an evaluation board corresponding to microcontroller for USB.It
contributes to the rise of that the simple evaluation of operation before
including in a visitor's system is possible, and development efficiency.
It is constituted by evaluation board for USB, and a main board and a
daughter board. A main board is common to each microcontroller
products. By changing a daughter board, debugging by In Circuit Emu-
lator combined with the emulator debugger for microcontroller can be
performed.

System configuration

Personal computer

Evaluation board for USB
MB2031-01

C 1

AC adapter
USB host

USB device ey =]

USB device (|

USB device jr——= ]

USB device [rm—r

Emulator
(option) [ 7= ~|- 4]

-

microcontroller for USB

[...5.. .\
Daughter board for USB
(option)
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Evaluation board configuration

[
o [ ol |
DC16V
lL'J\lSBli
® i
Kdlgussm gﬁ
=

!
[I§USB A2 @ @

USB A4

() Power connector
(2) Daughter I/F connector

Part number

Target microcontroller

Package

MB2031-10 MB89P585B/BW LQFP-64 (0.5 mm, [(J10 mm x 10 mm)
MB2031-11 MB89P589B LQFP-64 (0.65 mm, [112 mm x 12 mm)
MB2031-20 MB90F334A LQFP-120 (0.4 mm, (114 mm x 14 mm)

(3) USB-B connector

(4) USB-A connector

(5) RS-232C connector

(6) General I/F connector

(@) IC socket for clock mounting
Power switch

(9) Reset switch

USB transmission speed setting switch
(9 USB transmission speed control switch
@2 Short plug for a Power Mode setup (selection of a self-power supply or bus power supply)

@ Short plug for a MCU Power setup (selection of 3.3V or 5 V)

Short plug for a functional setup

A5 MCU power LED
USB-LED

195

F2MC-16LX Family

Support tools



16-bit Proprietary FAMC-16LX Family Support Tools

F2MC-16LX Family Evaluation Board (BBF2004) : Sunhayato

This is an evaluation board made by Sunhayato corp. in corre-
spondence with Fujitsu Microelectronics FPMC-16LX families. It
can be used to verify the operating status of FPMC-16LX families
before they are actually embedded into a customer's system. As
a consequence, development efficiency is accelerated.

This board consists of a main board and a daughter board. By
changing the daughter board, it can be used for debugging with
the (In Circuit Emulator) tool combined with the emulator debug-
ger, evaluating a microcomputer with built-in flash memory and a
serial programming. The board is adaptable to various series by
changing the daughter board, while the main board is common to
each part.

BBF2004-MB (Main board)

BBF2004-64CL-NB
(NQPACK Type daughter board LQFP-64)

e Evaluation board configuration
Main board (BBF2004-MB)

Daughter board
(BBF2004-64CL-NB)

socket for main or sub oscillation clocks

64 pin (P00 to P77)
LED for terminal (POO to

Through hole for MCU /O port external output

: Signal check pin for GND terminals  VCC termi- -
PO7) output checking aIIgMCU termirr)wals (& points) nals (4 points)  Dip switch
for various © Sunhayato ~
1 00000 00000000'000 0000000 00000 P77 Sett'ngs Y AN
@ BBF2004 ] Py ©00008000000000806000000900000000 F75 IC socket
R ——— = = =
'fx’?x* , m PC programmer
,,,,,,,,,,,,,,, RO OGO OO connector
| : ¢ SJU; colscR¥cs (built-in
| 3 0h goxnpatago (38 (o MD2 T o = ;
! C o B R RS232C driver)
‘ B H EENOOREOOMNOO OOy ies] s
i Efoofoo oot
a | cocolg:
I ! oy
| [ RoolNcollooRa0!
! o ! boo (150 (13 (19
[ ool
:so 7 soillfro) GOOP S ) (o YDC
| % . % I %B@Poz gg gjo o0] programmer
| Cﬁ coleliooliooktoo oo connector
! = 8 cole i colooiloot®
| R JPS oojooNoolNoo!
*************** EENOO[CLENO OO0 NNOOE00
JPE oo ook
JC;I;]@P vee ‘G
BBF2004-MB EDOr .
= Variable
@ | Osunhayato japan @ sw, resistance LIN bus CAN
Reset switch /" I/Oorltlgggt connection communication
wi :
terminal connector
Hardware stand-by switch |Fr,1 %ﬁ?;ﬁggﬁ lll_/ED Power (for ANO:
Daughter board connectors External power _ connector MCU ana-
p
; : MCU operation voltage log input
input terminal ) ] A
setting terminal terminal)
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¢ Product configuration

Main board

Part number

Description

- Locating signal check pin to all terminals
- Capability of changing input voltage to analog input terminal ANO (by variable resistor)
- Function of LED lightning for output port (P00 to P17)

BBF2004-MB - Evaluate the capability of communication between PC and microcomputer with UART
(mounted DSUB 9pin is possible.)
- Can be use the serial programmer made by Fujitsu Microelectronics
- Can be use the serial programmer made by Yokogawa Digital Computer corp.
Daughter board
Part number Description . Target Usage
microcontroller
Evaluation board connectable with (In Circuit
NQPACK type Emulator) tool.

BBF2004-64CL-NB *

(0.65 mm pitch, [(J12mm x 12 mm)

MB90350E series

Board for writing and evaluating a microcom-
puter with a built-in flash memory.

*: Includes CAN transceiver and LIN transceiver

Main board + Daughter

board

Part number

Description

Target
microcontroller

Usage

BBF2004-64CL-NS *

Main board + NQPACK type

(0.65 mm pitch, [(J12mm x 12 mm)

MB90350E series

Evaluation board connectable with (In Circuit
Emulator) tool.

Board for writing and evaluating a microcom-
puter with a built-in flash memory.

*: The daughter board i

Target microcontroller

ncludes CAN transceiver and LIN transceiver.

Series nhame

Package (lead pitch, body size) (mm)

MB90350E series *

LQFP-64(0.65 mm pitch, [J12 mm x 12 mm)

Contact for details: Sunhayato Corp.
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Serial on Board Programmer
The serial on board programming in Flash memory of the FAMC-16LX family is supported as the following programmer.

FLASH USB Programmer : Fujitsu Microelectronics

This is a FLASH USB Programmer which feature is the small size and low price, and it allows to program by using the
microcontroller with Flash memory, personal computer and adapter (MB2146-09A-E) at the Flash ROM of microcon-
troller.

(1)System configuration

CLK synchronous
UsB serial F2MC-8L/8FX/16LX/FR

Adaptor user’s system
< > (MB2146-09A-E) +—r

(2) Product configuration

Product name Part number Description
Adaptor (programmer) MB2146-09A-E F2MC-8FX ICE and using combinedly (with USB cable)
FLASH USB Programmer - Software (download from Web(registration))

(3)Target microcontroller

Version Target microcontroller

MB9O0F352/C/S/CS, MB90F334, MBOOF347
MB90F349, MB90F394, MB90F867
MB90MF408, MB90F423G, MB90F462
MB90F482, MB90F488, MB90F489B
MB90F497G, MB90F498G, MB90F543G
FLASH USB Programmer for 8L/8FX/16LX/FR MB90F548G, MB90F598G, MB90F804
MB90F822, MB90F823, MB90F867
MB90F983

MB90F387, MB90OF438L, MB90F548GL
MB90F583C, MB90F882, MBO0F884
MB90F946A, MBO0F947A, MBO90F949A
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FLASH MCU Programmer : Fujitsu Microelectronics
This is a FLASH MCU Programmer which feature is the small size and low price, and it allows to program by connection
the microcontroller with Flash memory and personal computer at the Flash ROM of microcontroller.

(1)System configuration

RS232C F2MC-8L/8FX/16LX/FR
4 > user’s system
—
(2) Product configuration
Product name Part number Description

FLASH MCU Programmer -

Software (download from Web(registration))

(3)Target microcontroller

Version

Target microcontroller

LASH MCU Programmer for FAMC-16LX

MB90F334, MB90F337, MB90F342A/CA/AS/CAS,
MB9OF342E/CE/ES/CES, MB90F345 A/CA/AS/CAS,
MB9OF345E/CE/ES/CES, MB90F346A/CA/AS/CAS,
MB9O0F346E/CE/ES/CES, MB90F347A/CA/AS/CAS,
MBOOF347E/CE/ES/CES, MB90F349 A/CA/AS/CAS,
MB9O0F349E/CE/ES/CES, MB90F351/S,
MB9OOF351A/AS/TA/TAS, MBOOF351E/ES/TE/TES,
MB9O0F351B/BS, MB90F352/S,
MB9OF352A/TAS/TA/AS, MB90F352B/BS,
MB9OF362E/ES/TE/TES, MB90F372, MB90F378,
MB9OF387/S, MB90F394/H, MBOOF395H,
MB90MF408, MB90F423GA/GC, MB90F428GA/GC,
MB90F438L/LS, MB90F439/S, MB90F443G,
MB9O0F455/S, MB90F456/S, MBO0F457/S,
MB90F462,

MB90F481, MBO0F482, MB90F488,

MB90F489, MB90F497/G, MB90F498G,
MB90F523B, MB90F543/G/GS, MB90F546G/GS,
MB90F548G/GS, MB90F549/G/GS, MBO0F553A,
MB9O0F562/B, MB90F568, MBOOF574/A,
MB90F583B/C/CA, MBO0F584C/CA, MBO0OF591A/G,
MB90F594A/G, MB90F598/G, MBO0F654A,
MB90F804, MB90F822, MB90F823,
MB90F867A/AS, MBO0F883, MBI0F884,
MB9OF897E/ES, MB9O0F897/S,

MB90F983, MB90F922, MBO0F946A, MBOOF947A,
MB90F949A, MB90F882
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AF220/AF210/AF120/AF110 (Flash microcontroller programmer)
Yokogawa Digital Computer Corporation

* System configuration

Host interface cable Standard Target Probe
(AZ221) (AZ210)
Flash Microcomputer CLK synchronous
RS232C Programmer Main Unit serial F2MC-8L/8FX/16LX/FR

4 > + ‘ ’ user’s system
Control Module (FF201)

It is stand-alone and operable.

¢ Product configuration

Product name Part number Description
with Ethernet(10Base-T) Interface
AF220/AC4P /100V to 220V Power supply adaptor
Basic Model
AF210/AC4P
Flash Microcontroller Programmer /100V to 220V Power supply adaptor
Main Unit i i i -
AF120/AC4P Single Operation Model with Ethernet(10Base-T) Interface
/100V to 220V Power supply adaptor
Single Operation Model
AF110/AC4P /100V to 220V Power supply adaptor
Host Interface Cable AZ221 Writer exclusive use. RS232C cable for PC/AT
Standard Target Probe AZ210 Standard Target Probe (a): 1 m
I -
Control Modules FE201 Co.r.nrol modules for F MC j6LX OTP or Elash microcontroller made by
Fujitsu Microelectronics (High-speed version).
Remote Controller AZ290 Remote Controller
/P2 2MB PC Card
Memory card
/P4 4MB PC Card

Contact for details: Yokogawa Digital Computer Corporation

The AF2XX/AF1XX series will terminate the sales in the end of March, 2007 (The maintenance and repair service will be available for
the next 5 years after the end of sale). We have the alternative version (AF400/300, AF600/500 series) which includes the enhanced
functions of the AF2XX/AF1XX series. For more information, please contact Yokogawa Digital Computer Corporation.

We will continuously provide you the technical support for the subsequent version of Fujitsu microcontrollers.
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AF420/AF620/AF320/AF520 (serial programmer) : Yokogawa Digital Computer

(1)System configuration

RS232C

< >

Flash Microcomputer
Programmer Main Unit

+
Control Module (FF801) ' .

Standard Targe
(AZ410)

t Probe

CLK sync}‘éous

serial

F2MC-8L/8FX/16LX/FR
user’s system

It is stand-alone and operable.

(2) Product configuration

Product name

Part number

Description

Flash Microcontroller Program-
mer Main Unit

FULL KEY model

Standard Target Probe

Compact Modules

Remote Controller

AF420/AC4P 100BASE-TX host interface
FULL KEY model
AF620/AC4P CAN interface
100BASE-TX host interface
Single KEY model
AF320/AC4P 100BASE-TX host interface
Single KEY model
AF520/AC4P CAN interface
100BASE-TX host interface
AZ410 Standard Target Probe (a): 1 m
FF801 Control modules for Fujitsu microcontroller
AZ490 Remote Controller

Memory card

PC Card

Contact for details: Yokogawa Digital Computer Corporation
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ITF2000 (Serial Gang programmer): Interface

* System configuration

/

Host interface cable CLK synchronous

serial

‘ ' F2MC-8L/16LX
ITF2000 user’s system

RS232C
4 > Flash microcontroller multi ‘ ’ F2MC-8L/16LX
programmer user’s system
- < > F2MC-8L/16LX
user’s system
It is stand-alone and operable.
¢ Product configuration
Product name Function
ITF2000 Main unit of Flash microcontroller multi programmer (with remote software)
ISP2000 Adaptor for on board programming (with main cable)
CFO001(for FPMC-16LX family) Control software
WF001/F001(for MBOOP553A) Microcontroller module
¢ Programming adaptor
Part number Package Programming adaptor
QFP-100 TOP2000/QFP100TP1/P1 (single)
TOP2000/QFP100TP1/P10 (10 sets)
MB90F553A
LQFP-100 TOP2000/LQFP100TP1/P1 (single)
TOP2000/LQFP100TP1/P10 (10 sets)
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AF9101 (Serial programmer): Flash Support Group, Inc.

This is a general-purpose programmer which feature is the small

size and low price, and it allows to program on board by using the

clock synchronous serial at the Flash ROM of F2MC-16LX family.

* System configuration

“ J

e
AF9101

% Flash Support Group -

/

uSB

< >

Host interface cable

Target Cable

AF9101

+

Flash mlcrocont.rolle.r serial
programmer main unit

Algorithm card

/

CLK Synchronous

F2MC-16LX/FR
user’s system

It is stand-alone and operable.

e Product configuration

Product name

Description

AF9101 serial programmer

100V to 220V power supply adaptor

TECFM-256-20

Algorithm card for AF9101

USB cable

Target cabl(one of terminals are processed)

PC control software

e Target microcontroller

Product name

Part number

Target microcontroller

Flash microcontroller programmer main unit

AF9101

MBO0F347
MB90F362

Contact:  Flash Support Group, Inc.

TEL(053)428-8383 FAX(053)428-8377
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Parallel Programmer for Flash Microcontroller

The parallel programmer in Flash memory of the FPMC-16L/LX family is supported as the following programmer.

Flash Support Group, Inc.
* Flash Programmer e Gang programmer

AF9708, AF9709/B: 3 V-products, 5 V-products. Main unit: AF9723
Option unit: AF9833, AF9834, AF9845

AF9708 AF9709

The main unit, the option unit, and the program adaptor
are combined.

Refer to the device list shown in following URL for the
main unit, option unit and the program adaptor corre-
sponding to each microcomputer.

URL http://www.j-fsg.co.jp/e/top.html

MINATO ELECTRONICS INC.
¢ Universal Programmer
MODEL 1890A + QU910 (Ver. 4.32b or more)

Notes:
This programmer ended in September, 2000. It is a sched-
ule of correspondence with MODEL1881 (The current state
uncorresponds) for the future. Please confirm to MINATO
ELECTRONICS INC. when you buy.
MODEL1890A is scheduled to be done in the future to sup-
port.
URL http://www.minato.co.jp/index_e.asp

e Gang Programmer e Gang programmer

MODEL 1893 (Ver. 1.10L or more) , MODEL 1931 (Ver 1.10L or more) MODEL1940 (Ver. 1.32C or more)
MODEL 1930 + SU3000LX (Ver. 4.10L or more)
MODEL 1895 (Ver. 1.11d or more)

MODEL 1893 MODEL 1940
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Data I/0 Corporation
(Agency)TOYO Corporation

* Universal Programmer * Gang Programmer
OPTIMA, Dual-Package OCTAL, FlashPAK
Data 1 ¥ ﬁ ﬁ g
Q‘Jmﬁ,q ﬁr
OPTIMA Dual-Package ) '%Taﬁ.j_' -
OCTAL S ihm,_

¢ Flash MEMORY/Microcomputer Programmer
FlashPAK
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Fujitsu Microcontroller Development Starter Kit
The Fujitsu microcontroller development starter kit allows you to experience a Fujitsu microcontroller development
environment using the ACCEMIC MDE monitor debugger.

e Starter kit configuration ¢ Monitor debugger software (ACCEMIC MDE screen)

21D Corverter
DI Corwerter

P\ Control

P Timer O ‘Reload! Timer O

Timer 1 Clock Cordrol Unit Clock Modulator :Re\nau Timer 1

S Real-fime Clock External Access —
PV Timer 2 Reload Timer 2

PN Timer 3 Flazh Memary Ext. Interrupt

f T
s Serial 10 CAND LIN-UART O | LR-UARTT UART O
of oo ()

¢ Fujitsu microcontroller development starter kit enclosure article

It signal-check-pin-arranges for all terminals.

Light Emitting Diode lighting control in the port of one part is possible.
Sunhayato evaluation board FLASH memory integrated microcontroller built-in is possible.

DSUB 9 pin Connector, RS232C driver IC built-in

It corresponds to FLASH memory onboard writing.

ACCEMIC MDE monitor debugger Th_e monitor debugger can construct a _dev_elopn_went enwro_nmgnt only by
: . o being connected to the UART communications lines (two lies) in a FLASH
(trial version, program size is to 4KB) ) .
memory integrated microcontroller.

The development environment for the Fujitsu Microelectronics FPMC-16LX
series of microcontrollers is an integrated suite of programs such as a C
compiler, assembler, linker, and debugger.

Fujitsu Microelectronics SorTunE Integrated Develop-
ment Environment (trial version, 45-day limited)

Others FLASH memory integrated microcontroller, sample program

* Fujitsu microcontroller development starter kit product lineup

Starter kit product name Cor EERETEENED The feature of a microcontroller
microcontroller
BBF2004-MB90F352-10 MB90F352 CAN:1ch,UART:2ch, A/D:15ch, PKG:64pin, 5V

Contact
Sunhayato Corp. TEL +81-3-3984-7791, FAX +81-3-3971-0535

206



16-bit Proprietary FPMC-16FX Family Support Tools

Monitor Debugger ACCEMIC MDE (Accemic GmbH & Co. KG)

Even if development tools are not used, ACCEMIC *!
MDE *2 enables debugging with the flash microcontrol-
ler by embedding a debug monitor program and com-
municating with a host computer during the target
program’s execution.

*1: ACCEMIC : ACCElerate MICrocontroller designs
*2: MDE : Monitor Debugger Environment

Feature

¢ Debugging with PC and Flash microcontroller

* Less stress for the microcontroller resources because of the
UART function for writing serial data

* Breaking and stepping

* Monitoring memory

» Verify register values on the operating screen

» Setting ports and changing register values without changing
programs

Microcontroller with Flash memory

Target board

The register set point can be changed on each resource
and the port box.

Debugging operation screen

e Gt ew Dk

Wk i

E e el
CESRAC P TR OWN L YN A
o | st | ok | s s |

Source window

i %Q
Watch window — = m—

Register window

Interruption defined
function

3
o L T e |
Clzercac e[5!

Bii-lewel Dusbe| 130

e Trehd

E LSNP ER b T —

g .
lAM SRR M|
AEE

Assembler window

Support MCU

MB90F334A, MB90F337, MB90F342/S/C/CS, MB90F343/S/C/CS, MB90F345/S/C/CS, MB90F347/S/C/CS,

MB90F349/S/C/CS, MB90F351B/S/C/CS, MB90F352B/S/C/CS,

MB90F362, MB90F367, MB90F387/S, MB90F394H, MB90F395H, MB90F423GA/GB/GC, MB90F428GA/GB/GC,
MB90F438L/LS, MB90F439/S, MBO0F443G, MB90F455/S, MB90F456/S, MB90F457/S, MBO0F462,

MB90F481, MB90F482, MB90F488B, MB90F497G, MB90F523B, MB90F543/G/GS, MB90F546G/GS, MB90F548G/GS,
MB90F549, MB90OF553A, MB90F562/B, MB90F568, MB90F574/A, MB90F583B, MBO0F591G, MB90F594G, MB90F598/G,
MB90F804, MB90F822, MB90F823, MB90F867/S, MBO0F897/S, MB90F946, MBO0F947, MB90F962

FUJITSU ELECTRONICS INC. TEL : 03-3490-6681
Accemic GmbH & Co. KG http://www.accemic.com/

Contact:
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Evaluation Tools for Support Hardware FMC-16FX families (MB2198 emulator)

Features System Overview
* DSU support: DSU4

* Linear power supply voltage support from +2.7V to +5.5V

¢ Supports debugging of source level (assembly and C
languages, a mixed indication)

» Simplified graphic interface operation execution using pull-
down menu and buttons

¢ Real time trace function

* Displays source codes, variables, register, memory and trace
on multi windows

¢ Hardware break x 5, software break x 4096, code event x 2,
data event x 2

* Operation cycle measurement function

¢ Host I/F (standard accessories) : RS-232C (max 115 Kbps) ,
LAN (10BASE-T, 100BASE-TX) , USB 1.1

System configuration

ST \I I/’ ______________ N
1 I H 1
1 1
—— D= = : b :
LAN - - ! B L !
cable (10BASE-T/100BASE-TX) i | |
1 1
USB cable (USB 1.1) ! ! ! Workbench !
1
— (= =] : ! i emulator/ i
RS-232C cable (9pin-9pin cross) \ ) \_ debugger softwear ,
Personal computer SorTUNE Professional Pack
II_-- ________________ \| T T T T T T T T T T N\
! ! : 0 Evaluation i
| AC cable ! | device |
| 1 N ____ _,I
! ! - 1" """ =7"==-- N 2 N
| L0 o b ‘.
: -[ T = | [CF D :
! ! AE — - User's target
- —=EOr—= o] T F—— 9
U == ! o = 1 [ - system
| T | | Cable 1 | Socket
! ! ! Adapter board ! 1 Header board !
I Main unit i | . I
| Lo ! !
| I ‘\ ,' '\ ,'
I L B il
I 1
| ! MB2198-500 MB2198-5xx
| MB2198-01 i
\ 1
Emulator main unit
e System configuration for MB96300 series
Adapter board (MB2198-500)
User's target system
Emulator
(MB2198-01) -
USB, LAN or RS-232C (cross) MCU I: ::I El
Socket
Personal computer I I
\
Header board
(MB2198-5xx)
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16-bit Proprietary FPMC-16FX Family Support Tools

¢ F2MC-16FX emulator main unit

Name Part number Remarks Overview
* The systems development support tool which used MCU for
F2MC-16FX evaluating FAMC-16FX and builds in DSU interface. (qp —e—
Emulator main unit MB2198-01 |e Power supply voltage: AC100V or AC200 V L »
¢ Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height) "
* Weight: 2.7 kg = e
e Adaptor board
Name Part number Remarks Overview
* For F2MC-16FX (Evaluation device package : BGA-416)
¢ Dimensions: 109 mm (width) x 204 mm (depth) x 33 mm (height)
F2MC-16FX ) * Weight: 0.2 kg
Adaptor board MB2198-500 |, Includes:
Flat cable (standard, long) x each 2
manual

¢ Header board

Name Part number Remarks Overview
For MB96340 series
QFP-100 :Dne(\:cI:Lljggz code: FPT-100P-M22
EGfL“mz%'tCh MB2198-501 | NQPACK100RB179-A, HQPACK100RB179 * w
X 20 mm NQPACK100RB179-A enables probe cable connection and mounted IC evaluation.
manual
For MB96340 series
LQFP-100 E’]a(\:cl:ﬁggs code: FPT-100P-M20
%52"‘ ‘;'fh MB2198-502 | \QPACK100SD-ND, HQPACK100SD, YQPACK100SD *
X 14 mm NQPACK100SD-ND enables probe cable connection and mounted IC evaluation.
manual
For MB96350 series
LQFP-64 Eifﬁ:gs- code: FPT-64P-M24
o-ommpn | MB2198:503 | NQpaCKo64SD-ND, HQPACK0B4SD * w
x 19 mm NQPACK064SD-ND enables probe cable connection and mounted IC evaluation.
manual
For MB96350 series
LQFP-64 Ei?ﬁ:g:— code: FPT-64P-M23
0-00mm pren | MB2198:504 | NQPACK064SB,YQPACK06458 HQPACK064SB14 * w
x e mm NQPACKO064SB enables probe cable connection and mounted IC evaluation.
manual
For MB96320 series
LQFP-80 :;a(\:cl:lljzgse_ code: FPT-80P-M21
%51";"1 ‘:';Cr:m MB2198-505 | NQPACK080SD-ND, HQPACK080SD * w
x NQPACKO080SD-ND enables probe cable connection and mounted IC evaluation.
manual
For MB96380 series
LQFP-120 MB2198- : :?1?;?522:- code: FPT-120P-M21
%615(;“"112”0'1 '1v|62F1X-120P- NQPACK120SD, HQPACK120SD, YQPACK120SD *
< 1omm NQPACK120SD enables probe cable connection and mounted IC evaluation.
manual

* :The header board requires NQPACK.
Note:  Care is required in printed circuit board pattern design because the position of the board connector part (the flat section at the pin tips) of
the NQPACK differs from the mass production product package.

Contact for details:

Tokyo Eletech Co, Ltd.

TEL(81)3-5295-1661
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Evaluation Tools

MB96320 series
[Hardware]
Name Part number Description Remarks
Main unit MB2198-01 ICE -
Adaptor board MB2198-500 With header cable -
LQFP-80 (0.5 mm, 12 x 12 mm)
Header board MB2198-505 FPT-80P-M21 -
Evaluation device MB96V300BRB-ES BGA416 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software Part number Operating System

SorTuNE V3 Professional Pack Under development WindowsXP/2000

[Flash microcontroller for programming]

Parallel programmer Serial on board programmer

Flash

Package Flash Support Group, Inc.

AF9708/AF9709/AF9723

Yokogawa Digital Computer
Corporation

microcontroller

LQFP-80(0.5 mm, 12 x 12 mm)

MB96F326 (Not supported) (Not supported)

FPT-80P-M21
[Fujitsu Microelectronics PC serial programmer for Flash MCU]
Name Flash microcontroller Remarks

FUJITSU FLASH MCU Programmer Under development Fujitsu Microelectronics PC serial programmer

MB96340 series
[Hardware]
Name Part number Description Remarks
Main unit MB2198-01 ICE -
Adaptor board MB2198-500 With header cable -
MB2198-501 QFP-100 (0.65 mm, 16 x 20 mm)
Header board FPT-100P-M22 Selectable
MB2198-502 LQFP-100 (0.5 mm, 14 x 14 mm)
FPT-100P-M20
Evaluation device MB96V300BRB-ES BGA416 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable uUsB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Sunhayato Main board
Evaluation board BBF2001-100CL2-NB gir;h?)é%to Daughter board for Option

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

Under development

WindowsXP/2000
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[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Serial on board programmer

Flash Support Group, Inc.

Yokogawa Digital Computer

AF9708/AF9709/AF9723 Corporation

QFP-100 (0.65 mm, 16 x 20 mm)

FPT-100P-M22 TEF110-96F348_QFP (Not supported)
MBOBF346/347/348 LQFP-100 (0.5 mm, 14 x 14 mm)

- . s X

FPT-100P-M20 TEF110-96F348_LQFP (Not supported)

[Fujitsu Microelectronics PC serial programmer for Flash MCU]
Name Flash microcontroller Remarks
MB96F346R/Y
FUJITSU FLASH MCU Programmer MB96F347R/Y Fujitsu Microelectronics PC serial programmer
MB96F348H/T/R/Y

MB96350 series
[Hardware]
Name Part number Description Remarks
Main unit MB2198-01 ICE -
Adaptor board MB2198-500 With header cable -
MB2198-503 LQFP-64 (0.5 mm, 10 x 10 mm)
Header board FPT-64P-M24 Selectable
MB2198-504 LQFP-64 (0.65 mm, 12 x 12 mm)
FPT-64P-M23
Evaluation device MB96V300BRB-ES BGA416 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Sunhayato Main board
Evaluation board BBF2004-64CL-NB Egrllr:i)g:‘to Daughter board for Option

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

Under development

WindowsXP/2000

[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Serial on board programmer

Flash Support Group, Inc.

AF9708/AF9709/AF9723

Yokogawa Digital Computer
Corporation

LQFP-64 (0.5 mm, 10 x 10 mm)

FPT-64P-M24 (Not supported) (Not supported)
MB96F346/347/348
LQFP-64 (0.65 mm, 12 x 12 mm) (Not supported) (Not supported)
FPT-64P-M23 PP PP
[Fujitsu Microelectronics PC serial programmer for Flash MCU]
Name Flash microcontroller Remarks

FUJITSU FLASH MCU Programmer

Under development

Fujitsu Microelectronics PC serial programmer
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MB96380 series
[Hardware]
Name Part number Description Remarks
Main unit MB2198-01 ICE -
Adaptor board MB2198-500 With header cable -
LQFP-120(0.65 mm, 16 x 16 mm)
Header board MB2198-16FX-120P-M21 FPT-120P-M21 -
Evaluation device MB96V300BRB-ES BGA416 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

Under development

WindowsXP/2000

[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Serial on board programmer

Flash Support Group, Inc.
AF9708/AF9709/AF9723

Yokogawa Digital Computer
Corporation

LQFP-120(0.65 mm, 16 x 16 mm)

MB96F326 FPT-120P-M21 TEF110-96F387 (Not supported)
[Fujitsu Microelectronics PC serial programmer for Flash MCU]
Name Flash microcontroller Remarks
MB96F386R/Y - . . .
FUJITSU FLASH MCU Programmer MB9BF387R/Y Fujitsu Microelectronics PC serial programmer
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F2MC-16FX Family Evaluation Board (BBF2004) : Sunhayato

This is an evaluation board made by Sunhayato corp. in corre-
spondence with Fujitsu Microelectronics FPMC-16FX families. It
can be used to verify the operating status of FPMC-16FX families
before they are actually embedded into a customer's system. As
a consequence, development efficiency is accelerated.

This board consists of a main board and a daughter board. By
changing the daughter board, it can be used for debugging with
the (In Circuit Emulator) tool combined with the emulator debug-
ger, evaluating a microcomputer with built-in flash memory and a
serial programming. The board is adaptable to various series by
changing the daughter board, while the main board is common to
each part.

BBF2004-MB (Main board)

BBF2004-64CL-NB
(NQPACK Type daughter board LQFP-64)

e Evaluation board configuration
Main board (BBF2004-MB)

Daughter board
(BBF2004-64CL-NB)

. o Through hole for MCU 1/O port external output
socket-for main or sub oscillation clocks g4 pin (P00 to P77)
LED for terminal (F_’OO to Signal check pin for GND terminals  VCC termi- . )
PO7) output checking all MCU terminals (& points) nals (4 points)  Dip switch
for various
14 settings O sunhayato o
® BBF2004\® | &ssss8sesssssacazissessgssseasesy | @] IC socket
T S =
=
(@) N\cp1  cp2  cps  cpa [FVIEER PC programmer o
,,,,,,,,,,,,,,, 1 (o e connector [TTE)
| N 3 ) SJU; gg uo gg (built-in
I %ﬂg MR OO N O Ol RS232C dri
! T T ol :: o R 8 = e
| ® > > > ° ANO =D P @
i ERNCORNOORNOOE
: 2 1 | “’ Qg O
| ! OO OORo!
I ! HOOBNOORNOOENOO!
I o ! oo (b (o] ok
| 1 OOROOREO¢
:so 7 sodllf7s, J@?@P"‘as .5 g:g oo™ YDC
.- . g : (OOre (19, ¢ ol programmer
I = = EDOPos () (al=) ws(ele)  (af=) connector
‘ ——; | Doy T .
I E S oojooNoolNoo!
777777777777777 EENOO[eNO0OONNOORT00)
JPE si(almke  (a]m) sl i
JC;@@F’% veo B0 veo
BBF2004-MB @m0 &3 {3 Variable
@ © Sunhayato JAPAN @ w e 5 Vo O] H resistance LIN bus CAN
Reset switch .4 A I/Oorltlgggt connection communication
Wi ;
terminal connector
Hardware stand-by switch |Fr,1 %ﬁ?;ﬁggﬁ lll_/ED Power (for ANO:
Daughter board connectors External power ~ connector MCU ana-
; : MCU operation voltage log input
input terminal ) ] )
setting terminal terminal)
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¢ Product configuration

Main board

Part number

Description

BBF2004-MB

- Locating signal check pin to all terminals

- Capability of changing input voltage to analog input terminal ANO (by variable resistor)

- Function of LED lightning for output port (P00 to P17)

- Evaluate the capability of communication between PC and microcomputer with UART
(mounted DSUB 9pin is possible.)

- Can be use the serial programmer made by Fujitsu Microelectronics

- Can be use the serial programmer made by Yokogawa Digital Computer corp.

Daughter board

Part number Description . Target Usage
microcontroller
BBF2004-64CL-NB * %%ZACK ty_’:t’eh 12mm « 12 MB96350 series
(0.65 mm pitch, mm x 12 mm) Evaluation board connectable with (In Circuit
NQPACK type Emulator) tool.
BBF2001-100QF2-NB (0.65 mm pitch, [114mm x 20 mm) MB96340 seri Board for writing and evaluating a microcom-
series i ilt-i
BBE2001100CLA-N - NQPACK type puter with a built-in flash memory.
(0.65 mm pitch, [J14mm x 20 mm)
*: Includes CAN transceiver and LIN transceiver
Main board + Daughter board
Target

Part number

Description

microcontroller

Usage

BBF2004-64CL-NS *

Main board + NQPACK type
(0.65 mm pitch, [(J12mm x 12 mm)

MB96350 series

BBF2001-100QF2-NS

Main board + NQPACK type
(0.65 mm pitch, (J14mm x 20 mm)

BBF2001-100CL2-NS *

Main board + NQPACK type
(0.65 mm pitch, [(J14mm x 20 mm)

MB96340 series

Evaluation board connectable with (In Circuit
Emulator) tool.

Board for writing and evaluating a microcom-
puter with a built-in flash memory.

*: The daughter board includes CAN transceiver and LIN transceiver.
Contact for details: Sunhayato Corp.

Target microcontroller

Series name

Package (lead pitch, body size) (mm)

MB96350 series

LQFP-64(0.65 mm pitch, [J12 mm x 12 mm)

MB96340 series

QFP-100(0.65 mm pitch, (114 mm x 20 mm)
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Sunhayato Microcontroller Starter Kit

Jouet bleu is Microcontroller Starter Kit for

the engineer who learns the microcontroller
in the future and the embedded system.

It is effective as the educational tool of the

built-in software development for

the student and the new employee.

jouet bleu configuration

Software development Bundle
environment,

monitor debugger sample

program, manual

USB cable
Only connects it.
(USB supplies the power
supply.)

d PC for software development
(WindowsPC that can use USB) §

It is possible to learn from the base of the microcontroller to the

application by using Fujitsu Microelectronics 16bit microcontroller.
- Mechanism of LED lighting
- LED is controlled by the switch operation.
- Method for sounding a buzzer
- The interruption is planned and how to use.
- How to use of the timer.
- How to use of the temperature sensor.

There are a sample program and a manual for study (The manual

prepares Japanese, English, and a Chinese version).

Necessary basic knowledge for building in

software the development engineer is obtained
only with jouet bleu.

Specification

Board configuration

Microcontroller

MB90F378

LED USB connector

USB controller

MB90F334 (Equipped with
interface Ltd. firmware)

1/0O device

Buzzer, volume of slide,
LED x 5, SW x 2,
temperature sensor

Main
microcontroller
MB90F387

Operation power
supply

Supply by USB bus

I/F with PC

USB (mini B connector)

Buzzer

Size of board

72 x 95 mm

CD-ROM ™

SOFTUNE integration
development environment
(trial version) *2,

(trial version) *3,
Sample program,
User’s manual

ACCEMIC monitor debugger

Push SW

sk, wriharaLo. oo, deS I ERes

Volume Temperature  USBcommunication
sensor microcontroller

Other accessory

USB cable

*1: Developing software should download data from Web.
*2: The program size is limited to 32 KB.
*3: The debugged program size is limited to 12 KB.

Sales & Contact

Sunhayato Corp.
TEL: 03-3984-7791
FAX: 03-3971-0535
URL: http://www.sunhayato.co.jp/f2mc/
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32-bit FR Family

FR Family Features

* CPU core capable of running at a peak rate of 64 VAX MIPS (CPU core performance) at 50 MHz while featuring
its compactness equivalent to 16-bit microcontrollers

» 5-stage pipelining and harvard-bus architecture, allowing efficient execution
* Implementation of, basically, 16-bit fixed length commands, providing high object code efficiency

e The command group enhanced for controllers and an algorithm engine, resulting in faster execution of instruc-
tions

* A variety of resources including the sum-of-product units
¢ Many kinds of internal peripheral devices
FR architecture features

High-speed Fast interrupt Real time processing
processing processing
ﬁ Algorithm engine
I/O operation

~ A

RISC CPU features

 5-stage pipelining Special
High coding * 1 instruction/cycle (high-speed)
efficiency * Load/store processing

—— > resultin a compact CPU core.
60,000 transistors (including a multiplier & barrel shifter)

i &

Fixed-length Assgmbler
instructions @ coding
Efficient

development

Support for
high-level
languages

Fujitsu Microelectronics embedded RISC controller
The FR family is designed for optimum use in control systems while the SPARCIite is suitable for data
processing systems.

Performance
A

Performance
A

Improvement in a bus
function

FR60 (66 MHz)

F2MC-8L family FR60Lite (33 MHz)

Low power

»
|

\

F2MC: Single chip 8 to 16-bit microcontrollers
FR: Single chip-oriented (32-bit) RISC machines
SPARCIite: Oriented for performance-focused open software
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FR Family Product Range

32-bit FR Family

External ROM/External bus chip

RAM
A
MB91108
RAM : 160 KB
(50 MHz)
MB91107A MB91307B/R
(50 MHz) (66 MHz)
MB91305 MB91306R RXS%&G}L 5
RAM:64KB | RAM:64 KB o
(64 MHz) (66 MHz) ( z)
MB91151A
RAM : 34 KB
(33 MHz)
MB91302A-010
AT oK MB91302A-020
RAM : 5 KB )
(50 MHz) RAM : 4 KB
(68 MHz)
MB91101A S T30A
RAM : 2 KB .
RAM : 4 KB
(50 MHz) o )
Performance >
RAM

Single chip (External bus)

MB91351A

MB91F353A/F355A
; MB91353A |/ _MB91355A
Flash:512KB  JRom : 512 kB || ROM : 512KB
ROM : 384 KB : RAM : 24 KB /\ RAM : 24 KB

MB91154

RAM : 24 KB

MB91F369GA
Flash : 512 KB
RAM : 36 KB

MB91155/F155A
ROM : 510 KB
Flash : 510 KB
RAM : 34 KB

MB91F647
Flash : 512 KB
RAM : 48 KB

B91F365GB/366GB/
367GB/368GB
Flash : 512 KB

RAM : 36 KB

MB91F345B/F346B
Flash : 512 KB
RAM : 32 KB

ROM shika)  (MBOTFse2E
RAM : 22 KB |
RAM : 20 KB

MB91233L

MB91F233/L MB91352A MB91354A
ROM/Flash : 256 KB | Flash : 256 KB )| ROM : 384 KB || ROM : 384 KB
RAM : 16 KB RAM : 16 KB RAM : 16 KB RAM : 16 KB

MB91F312A

Flash : 512 KB

ROM : 168 KB
(FONT)

MB91248/248S Cwsm F248/F24j

( ROM : 256 KB ) Flash : 256 KB
: MB91F128
RAM: 16 KB / | Flash : 510 KB

RAM : 16 KB

MB91F127
Flash : 256 KB
RAM : 14 KB

RAM : 14 KB

B91263B/F264B
ROM : 128KB/
Flash : 256 KB

RAM : 8 KB RAM : 8 KB

MB91F267/267

MB91133 MB91F133A
ROM : 254 KB| Flash : 254 KB

RAM : 8 KB

Flash : 128 KB
RAM : 4 KB

MB91266
ROM : 64 KB
RAM : 2 KB

MB91F158
Flash : 510 KB
RAM : 8 KB

MB91FV310A
Flash : 512 KB
FONT Flash : 512 KB

MB91F639
Flash : 1 MB

MB91F318A
Flash : 1 MB
RAM : 48 KB

ROM
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FR Family

Series name

Function

Type

RAM/ROM

Pin number

FR Family

MB91101

series

218

DMAC (8 ch.),

A/D converter
(10 bit x 4 ch.) ,

UART (3 ch.),

Baud rate timer
(3ch.),

Reload timer

(16 bit x 3 ch.),

PWM timer

(16 bit x 4 ch.) ,

Bit search module
(1ch),

DRAM controller

(2 bank) ,

External interrupt
(4 ch. + NMI)

No ROM

RAM: 2 KB
Instruction cache:

100

Part number

Evaluation
device

RAM: 2 KB
Instruction cache:

Evaluation target device

MB91101A

MB91101A

MB91V101A

MB91107
series

DMAC (8 ¢ch)),

—] A/D converter

(10 bit x 4 ch.),
UART (3 ch.),
Baud rate timer
(3ch.),

Reload timer
(16 bit x 3 ch.),
PWM timer

(16 bit x 4 ch.) ,
Bit search
module (1ch.),
DRAM controller
(2EOEIEN) ,
External interrupt
(8 ch. + NMI)

No ROM

RAM: 128 KB
Instruction cache:
1 KB

120

RAM: 160 KB
Instruction cache:

120

MB91107A

Evaluation
device

RAM: 160 KB

Evaluation target device

MB91108

MB91107

series

MB91V108

MB91121
series

Simple DSP

— (RAM 4 KB) ,

DMAC (8 ch.),
A/D converter
(10 bit x 8 ch.) ,
UART (3 ch.),
Baud rate timer
(3ch,),

Reload timer
(16 bit x 3 ch.) ,
PWM timer

(16 bit x 6 ch.) ,
Bit search
module (1ch.),
DRAM controller
(2bank) ,
External interrupt
(8 ch. + NMI)

No ROM

RAM: 4 KB
Instruction cache:

120

Evaluation
device

Continued)

RAM: 4 KB
Instruction cache:

Evaluation target device

MB91121

MB91121

MB91V121




MB91101 series

o For external bus, electronic musical instrument, game machine, etc.
e Maximum clock

MB91101A
RAM: 2 KB

o Operating powe
Instruction cache: 1 KB P ap

32-bit FR Family

frequency : 50 MHz

» Operating temperature range : -40 °C to +70 °C

r supply voltage : +5V £ 10% /+3 V £ 10%

Operating Package
Part number | power supply QFP LQFP Functions
voltage (V) (0.65 mm) | (0.5 mm)
Maximum operating frequeré%y'\:/le A/D converter : 10 bit x 4 ch.
RO CARE S
+5 110 % - : eload timer : it x 3 ch.
MB91101A or 100P | foop |S&che: Instiuction cache 1KB | git search module : 1 ch.
+3.3 (+3) +10% DMA controller : 8 ch External interrupt input : 4 ch. + NMI
) (Exte'rnal 3 ¢ch.) /0 port : 54 port .
UART/Baud rate timer : 3 ch./3 ch. (multiplex with other signals)
Package: P-plastic
MB91107 series
e For DVD player, printer, CD-ROMetc.

MB91108
RAM: 160 KB

MB91107A

RAM: 128 KB Instruction cache: 1 KB

Instruction cache: 1 KB

e Maximum clock frequency : 50 MHz
* Operating temperature range : 0 °C to +70 °C
* Operating power supply voltage : +3.3V £ 0.3V

Operating | Package
Part number | power supply LQFP Functions
voltage (V) (0.5 mm)
Maximum operating frequency : 50 MHz | A/D converter : 10 bit x 4 ch.
MB91107A 120P RAM : 128KB(MB91107A) PWM timer : 4 ch.
160KB(MB91108) Reload timer : 16 bit x 3 ch.
+3.3+ 0.3 Cache : Instruction cache 1 KB Bit search module : 1 ch.
DRAM controller : 2 bank External interrupt input : 8 ch. + NMI
MB91108 120P DMA controller : 8 ch. (External 3 ch.) |I/O port: 54 port
UART/Baud rate timer : 3 ch./3 ch. (multiplex with other signals)

Package: P-plastic

MB91121 series

e For motor control, printer, DVD player, etc.

e Maximum clock frequency : 50 MHz

RNA?T 4: ?(18 e Operating temperature range : 0 °C to +70 °C
Simplé DSP e Operating power supply voltage : +3.3V £ 0.3V
Operating Package
power )
Part number supply LQFP Functions
voltage (V) | (0.5 mm)
Mz)&mlin&gperatlng frequency - 50 MHz UART/Baud rate timer : 3 ch./3 ch.
MB91121 +3.3% 0.3 120P Cache : Instruction cache 1 KB élvehﬁ?irxgit'e:é;b?tbxlt;c% ch.
Simple DSP : 16-bit fixed point operations Reload ti | 16 bit x 3 .h
DMA controller : 8 ch. eload timer : it 3 ch.

Package: P-plastic
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(Continued)
Series name

Function

Type

RAM/ROM

Pin number

MB91129
series

DMAC (5 ch)),

[ A/D converter

(10 bitx 8 ch.),
UART (3ch.),
Baud rate timer
(3ch),

Reload timer

(16 bit x 3 ch.),
PPGtimer

(16 bit x 4 ch.) ,
Input capture

(16 bit x 4 ch.) ,
Output compare (16
bit x 4 ch.) ,
free-run timer
(16 bit x 1 ch.) ,
Bit search
module (1ch.),
External interrupt
(6 ch. + NMI)

Flash

RAM: 14 KB
Flash: 256 KB

100

Part number

RAM: 14 KB
Flash: 510 KB

120

MB91F127

Evaluation
device

RAM: 18 KB
Flash: 510 KB

Evaluation target device

MB91F128

MB91130
series

Continued)

DMAC (8 ch)),

| UP/DOWN counter (8 [T

bit x 2 ch.) ,

A/D converter

(10 bit x 8 ch.) ,
UART (5ch.),
Reload timer

(16 bit x 5 ¢ch.) ,
D/A converter

(8 bit x 3 ch.),
PPGtimer

(16 bit x 6 ch.) ,
Input capture (16 bit
x4ch.),

Output compare (16
bit x 8 ch.) ,
free-run counter

(16 bit x 1 ch.)

MASK

RAM: 8 KB
ROM: 254 KB

144

MB91129
series

MB91FV129

Flash

RAM: 8 KB
Flash: 254 KB

144

MB91133

Evaluation
device

RAM: 8 KB
Flash: 254 KB

Evaluation target device

MB91F133A

MB91130
series

MB91FV130




32-bit FR Family

MB91129 series

e For mechatronics control, AV, home electric appliances control, etc.
e Maximum clock frequency : 25 MHz

MB91F128
VMB9TF127 Flash: 510 KB e Operating temperature range : -30 °C to +70 °C
Flash: 256 KB RAM: 14 KB e Operating power supply voltage : +3.3V £ 0.3 V
RAM: 14 KB
Operating Package
Part number 5::;3; LQFP Functions
voltage (V) | (0.5 mm)
Maximum operating frequency : 25 MHz . .
MB91F127 100P | Flash memory : 256 KB(MB91F127) |Qutput compare : 16 bit x 4 ch.
510 KB(MB91F128) free-run timer : 16 bit x 1 ch.
+33+ 03 RAM : 14 KB A/D converter : 8/10 bit x 8 ch.
T PPGtiﬁer “4ch Reload timer : 16 bit x 3 ch.
: . UART : 3 ch.
RS 100P :?1"\3/'3 gg;ﬁgﬂg&?x 4ch External interrupt input : 6 ch.

Package: P-plastic

MB91130 series

o For mechatronics control, AV, home electric appliances control, etc.
e Maximum clock frequency : 33 MHz

FR Family

MB91F133A .
ViB9T133 Flash: 254 KB e Operating temperature range : -40 °C to +70 °C
ROM: 254 KB RAM: 8 KB  Operating power supply voltage :  +5V £10%/+3.0 Vto +3.6 V
RAM: 8 KB +5V +10%/+3.15V to +3.6 V (MB91F133A)
Operating Package
Part number | power supply Functions
voltage (V) (ol.'sQ rlr:lfl‘l) BGA
Operating frequency : 33 MHz .
o A UART : 5 ch.
MB91133 5£10% | 144p | 144p | ROM: 254 KB(MB91133) Reload timer : 16 bit x 5 ch
+3.0t0 +3.6 Flash memory : 254 KB(MB91F133A) | 1, SR :
. converter : 8 bit x 3 ch.
RAM : 8 KB : . X
. PPGtimer : 16 bit x 6 ch.
DMA controller : 8 ch. Input capture : 16 bit x 4 ch
+5+ 10% UP/DOWN counter : 8 bit x 2 ch. P P o . '
MB91F133A 144P _ . ) Output compare : 16 bit x 8 ch.
+3.1510 +3.6 bbbl ddel free-run counter : 16 bit x 1 ch
(With level comparator : 1 ch.) ’ ’

Package: P-plastic
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(Continued)
Series name Function Type RAM/ROM Pin number Part number
MB91150| |DMAC (8ch.), RAM:
I - | | :34KB ||
series [ |UP/DOWN counter No ROM Instruction cache 144 MBOT151A
(8 bit x 2 ch.), .
A/D converter
(10 bit x 8 ch.) ,
UART (4 ch.), -
Reload timer H omask [ SOM2ZKE L1 144 MB91154
(16 bitx 2 ch., 4 ch.), i
D/A converter
(8 bit x 3 ¢ch.), )
PPGtimer L RSB L 144 MB91155
(16 bitx 4 ch., 6 ch.), :
Input capture
(16 bit x 4 ch.), )
Output compare | Flash || SAM:SAKB L1 o14e MB91F155A
(16 bitx 4 ch., 8.¢h.),
free-run counter (16
bit x 1 ch.) , .
RTC (1 ch., no) , S paM8KB . 1 120 MB91F158
12C (1 ch., no) ’
Evaluation target device
| Evaluation RAM: 34 KB MB91151A | MB91V151A
device Instruction cache
RAM: 34 KB MB91154/155/
Flash: 510 KB F155A/F158 || MB91FV150
Continued)




32-bit FR Family

MB91150 series

e For mechatronics control, AV, home electric appliances control, etc.

e Maximum clock frequency : 33 MHz
o Operating temperature range : 0 °C to +70 °C
o Operating power supply voltage : +3.15V to +3.6 V
+3.2Vto +3.5 V (MB91F158)

MB91F155A
Flash: 510 KB
RAM: 34 KB

MB91155
ROM: 510 KB
RAM: 34 KB

MB91151A
RAM: 34 KB
Instruction cache: 1 KB

MB91154
ROM: 384 KB
RAM: 22 KB

MB91F158
Flash: 510 KB
RAM: 8 KB

Operating | Package
Part number | powersupply | | QFp Functions
voltage (V) (0.5 mm)
Maxi ting f : 33 MH
) e R T
' 510 KB(MB91155) Reload timer : 16 bit x 4 ch.
MB91154 144P | Flash memory : 510 KB(MB91F155A) g@e‘t’%’;’fft% :b?t 2”62‘:’1 oh-
RAM : 34 KB (MB91151A/155/F155A) T . ’
+3.151t0 +3.6 Input capture : 16 bit x 4 ch.
B 144P 22 KB (MB91154) Output compare : 16 bit x 8 ch
Cache: Instruction cache: 1 KB (MB91151A) ; e ’
DMA controller - 8 ch free-run timer : 16 bit x 1 ch.
) - I2C : 1 ch. (MB91154/155/F155A)
MB91F155A 144P :
z/'g'igr\]’\\/’gn‘;‘;‘f':‘grsitsxbg L2 RTC : 1 ch. (MB91154/155/F155A)
Operating frequency : 33 MHz Reload timer : 16 bit x 2 ch.
Flash memory : 510 KB D/A converter : 8 bit x 3 ch.
MB91F158 +3.210 435 120P RAM : 8 KB PPGtimer : 16 bit x 4 ch.

UP/DOWN counter : 8 bit x 2 ch.
A/D converter : 10 bit x 8 ch.
UART : 2 ch.

Input capture : 16 bit x 4 ch.
Output compare : 16 bit x 4 ch.
free-run timer : 16 bit x 1 ch.

Package: P-plastic
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(Continued)
Series name Function Type RAM/ROM  Pin number Part number
RAM: 4 KB
Ve o [{omAC (s eh) . L mask ROM: 4KB |—| 144 MB91302A
UART (3 ch.), Instruction
Reload timer cache: 4 KB
(16 bit x 3 ch.),
PPGtimer EANEARE
LIRS ROM: RTOS |— 144 MB91302A-010
SDRAM I/i= ! Instruction
: he: 4 KB
Instruction cache cache
(4 KB),
A/D converter RAM: 4 KB
(10 bit x 4 ch.) , ROM: Prograr loader — 144 MB91302A-020
Input capture Instru_ctlon
(16 bit x 4 ch.) , cache: 4 KB
free-run timer (16
bit x 1 ¢ch.) Evaluation target device
I12C (2 ch.) -
| Evaluation RAM: 16 KB MB91302A || MB91V301A
device Instruction
cache: 4 KB
DMAC (5 ch.), .
- MSB;::’SOS — AD co,gvene)r — No ROM Fmg{lr-ui‘tligﬁ 176 MB91305
(10 bitx 10 ch.), cache: 4 KB
UART (5¢h.),
12C (4 ch.)
External inter-
rupt input
(16 ch + NMIy
Reload timer
(16 bit x 3 ch.),
PPGtimer
(16 bit x 4 ch.),
PWC
(16 bit x 1 ch.),
free-run timer (16
bit x 1 ch.) ,
SDRAM I/F,
Input capture
(16 bit x 4 ch.),
USB Function
(USB2.0),
| | MB913071 Ipmac(sch), || NoROM RAM: 64 KB 120 MB91306R
series A/D converter Instruction
(10 bit x 4 ch.) , cache: 1 KB
UART (3¢h.),
12C (1 ch.),
Reloa_d timer RAM: 128 KB || 120 MB91307B
(16 bit x 3 ch.), Instruction
Watch. Doc Timer cache: 1 KB
(1 ch.)
MB91307R
Evaluation target device
| Evaluation RAM: 128 KB MB91307 | |
device Instruction series MBI1V307R
cache: 1 KB
Continued)




32-bit FR Family

MB91301 series
e For printer, FAX, image processing, etc.
VIB91302A VB91302A-010 IB91302A-020 . Maximgm clock frequency : 68 MCI)-IZ )
ROM: 4 KB ROM: RTOS ROM: Program loader » Operating temperature range : 0 °C to +70 °C
RAM: 4 KB RAM: 4 KB RAM: 4 KB e Operating power supply voltage: +3.0 V to +3.6 V
Operating Package
Part number power supply Functions
voltage (V) LQFP (0.4 mm)
Maximum operating frequency : 68 MHz | I2C : 2 ch.
MB91302A 144P RAM : 4 KB Input capture : 16 bit x 4 ch.
ROM : 4 KB (MB91302A) SDRAM I/F
RTOS (MB91302A-010) DMA controller : 5 ch.
ISR 0 +33+03 144pP Program loader (MB91302A-020) PPGtimer : 16 bit x 4 ch.
Instruction cache : 4 KB A/D converter : 10 bit x 4 ch.
MB91302A-020 144P UART : 3 ch. Reload timer : 16 bit x 3 ch.

External interrupt input : 9 ch.

Bit search module

Package: P-plastic

*1:Since the pITRON3.0 kernel and main system calls are built-in ROM, a high real-time system is realizable.
*2:Since ROM only for program loader is built-in, the rewriting program in an external flash memory can be transmitted to RAM, and can be performed.

MB91305

series

e For TV control, home electric appliances control, etc.

MB91305
RAM: 64 KB

Instruction cache : 4 KB

e Maximum clock frequency : 64 MHz
o Operating temperature range : 0 °C to +70 °C
o Operating power supply voltage:+3.0 V to +3.6 V, +1.65 V to +1.95 V

Operating Package
Part number power supply Functions
voltage (V) LQFP (0.5 mm)
Maximum operating frequency : 64 MHz . . .
Cache : Instruction cache : 4 KB Reloaq timer : 16. bit x 3 ch.
; PPG timer : 16 bit x 4 ch.
RAM : 64 KB . .
433403 DMAGC : 5 ch PWC timer : 16 bit x 1 ch.
MB91305 +18+ 045 176P A/D converter : 10 bit x 10 ch. free-run tlmer-: 16 b}t x 1 ch.
UART : 5 ch Input capture : 16 bit x 4 ch.
’ ’ USB-Function : USB2.0
I°C - 4 oh. Watch DOG Timer
External interrupt input : 16 ch. + NMI
Package: P-plastic
MB91307 series
e For FAX, printer, DVD player, etc.
B9T3078 VME9T307R o Maximum clock frequency : 66 MHz
MB91306R RAM: 128 KB RAM: 128 KB | * Operat!ng temperature range : 0 °C to +70 °C
RAM: 64 KB Instruction cache : 1 KB Instruction cache : 1KB | ® Operating power supply voltage:
Instruction cache : 1 KB Single 3.3V Twin 3.3/1.8 V MB91307B +3.0Vto+3.6 V
Twin 3.3/1.8V MB91306R/307R +3.0 V to +3.6 V, +1.65 V to +1.95 V
Operating Package
Part number power supply Functions
voltage (V) | LQFP (0.5 mm)
+3.3+0.3 Maximum operating frequency : 66 MHz | IC : 1 ch.
lErIED +1.8+0.15 120P RAM: 64 KB (MB91306R) U-Timer : 3 ch.
MB91307B +33+403 120P 128 KB‘(MBQ1307B/307R) Reload timer : 16 bit x 3 ch.
Cache : Instruction cache 1 KB A/D converter : 10 bit x 4 ch.
MB91307R +3.3+0.3 120P UART : 3. ch. _ Watch DOG Timer
+1.8+0.15 External interrupt input : 9 ch. DMAC : 5 ch. (External 3 ch.)

Package: P-plastic
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(Continued)
Series name

Function

Type

RAM/ROM

Pin number

MB91310
series

DMAC (5 ch),

] A/D converter

(10 bit x 10 ch.) ,
UART (5ch.),
U-Timer (5 ch.) ,
12C (4 ch.)
Reload timer

(16 bit x 3 ch.),
PPG timer

(16 bit x 4 ch.) ,
PWC

(16 bit x 1 ch.),
Multifunction timer
(4ch.,

USB host

(UsB 1.0),

USB function
(USB 1.1),
OSDC,

Bit search module
(4 ch.)

External interrupt
input (5 ch.)

Flash

RAM: 16 KB
Flash: 512 KB
FONT ROM: 168 KB

L1 144

Part number

MB91313

series

DMAC (5¢h.),
A/D converter

(10 bitx 10 ch.),
Multi function sirial
interface (11 ch.) ,
Reload timer

(16 bitx 6ch.),
PWC

(16 bit x 1 ch.),
PPG timer

(16 bit x 4 ch.) ,
Multifunction timer
(4ch.,
HDMI-CEC (2 ch.),
Bit search module
(1 ch.)

External interrupt
input (24 ch. + NMI)

Flash/
Evaluation
device

RAM: 32 KB

|| Flash: 544 KB

— 126

MB91F312A

Continued)
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MB91310 series

e For TV, PDP control, home electric appliances control, etc.

MB91F312A
Flash: 512 KB

FONT ROM: 168 KB
RAM: 16 KB

32-bit FR Family

e Maximum clock frequency : 40 MHz

e Operating temperature range : -10 °C to +70 °C

e Operating power supply voltage : +3.0 V to +3.6 V
+2.35Vto+2.65V

Operating Package

Part number power supply LQFP
voltage (V) (0.5 mm)

Functions

Maximum operating frequency : 40 MHz

Flash memory : 512 KB

FONT ROM : 168 KB (MB91F312A)

FONT Flash memory : 512 KB (MB91FV310A)

Multifunction timer : 4 ch.
(Interval timer, event count, capture)
Reload timer : 16 bit x 3 ch.
PWC timer : 16 bit x 1 ch.

+3.3£0.3 . I2C : 4 ch.
MBIIF312A | 554045 | 144P |RAM:16KB USB host : USB1.0
A/D converter : 10 bit x 10 ch. :
. } . USB function : USB1.1
External interrupt input : 5 ch.
. OSDC
UART : 5 ¢ch )
PPG : 16 bit x 4 ch Watch DOG Timer
’ ' Bit search module : 4 ch.
Package: P-plastic
MB91313 series

e For TV control, home electric appliances control, etc.

MB91F313
Flash : 544 KB

RAM : 32 KB

e Maximum clock frequency : 33 MHz

» Operating temperature range : -40 °C to +85 °C

o Operating power supply voltage : +3.0 V to +3.6 V
+1.65Vto+1.95V

Operating s

Part number power supply LQFP
voltage (V) (0.5 mm)

Functions

RAM : 32 KB

+3.0to +3.6

MB91F313 | 1 6510 +1.95

Multifunction timer
HDMI-CEC : 2 ch
Bit search module

Watch DOG Timer
Watch timer

Maximum operating frequency : 33 MHz
Flash memory : 544 KB

DMA Controller : 5 ch.

A/D converter : 10 bit x 10 ch.

Multifunction serial interface (UART/SIO/I?C) : 11 ch.

Reload timer : 16 bit x 6 ch.

120P | PWC timer : 16 bit x 1 ch.

PPG : 16 bit x 4 ch.

: 4 ch. (Interval timer, event count, capture)

External interrupt input : 24 ch.

Package: P-plastic

227

FR Family



32-bit FR Family

228

(Continued)
Series name

Function

Type

RAM/ROM

Pin number

MB91314A
series

DMAC (5¢h.),
A/D converter

(10 bit x 10 ch.),
Multi function sirial
interface (11 ch.) ,
Reload timer

(16 bitx 6 ch.),
PPG timer

(16 bit x 4 ch.) ,
PWC

(16 bit x 1 ch.),
Multifunction timer
(16 bitx 4 ch.),
Closed caption
decoder function
(1 ch.)

External interrupt
input (24 ch.)

MASK

RAM : 32 KB
ROM : 256 KB

Part number

120

MB91314A

Flash

RAM : 32 KB
Flash : 512 KB

120

MB91F314A

MB91319
|| series

DMAC (5 ch.) ,

|| A/D converter

(10 bitx 10 ch.),
UART (5ch.),
U-Timer (5 ch.) ,
12C (4 ch.)

Reload timer

(16 bitx 3ch.),
PPG timer

(16 bit x 4 ch.) ,
PWC

(16 bitx 1 ch.),
Multifunction timer
(4ch.,

USB function
(USB 2.0),
OSDC,

OSDC for CC
CCD (2 ch.)

Bit search module
(1 ch.)

External interrupt
input (4 ch. + NMI)

ROM

RAM: 32 KB
ROM: 512 KB
FONT ROM: 384 KB

176

MB91316A

Flash

RAM: 48 KB
Flash: 1 MB
FONT ROM: 384 KB

176

Evaluation
device

Continued)

RAM: 128 KB
Flash: 1 MB
Flash: 512 KB

MB91F318R

Evaluation target device

MB91319

series

MB91FV319R




32-bit FR Family

MB91314A series

e For TV control, home electric appliances control, etc.

e Maximum clock frequency : 33 MHz

F'Y;Eﬁ" E?;“KAB ¢ Operating temperature range : -10 °C to +70 °C

MB91314A
ROM: 512 KB

e Operating power supply voltage : +3.0 V to +3.6 V

RAM: 32 KB +1.65V1to +1.95V

RAM: 32 KB

Operating Package

Part number power supply LQFP Functions
voltage (V) (0.5 mm)

Maximum operating frequency : 33 MHz

ROM : 256 KB (MB91314A)

MBO1314A 120P | Flash memory : 512 KB (MB91F314A)

RAM : 32 KB

DMA Controller : 5 ch.

A/D converter : 10 bit x 10 ch.

Multifunction serial interface (UART/SIO/I?C) : 11 ch.
Reload timer : 16 bit x 6 ch.

PPG : 16 bit x 4 ch.

PWC timer : 16 bit x 1 ch.

Multifunction timer : 4 ch. (Interval timer, event count, capture)
Closed caption decoder function : 1 ch

External interrupt input : 24 ch.

Bit search module

Watch DOG Timer

+3.0to +3.6
+1.65to +1.95

MB91F314A 120P

Package: P-plastic

MB91319 series

e For TV, PDP control, home electric appliances control, etc.

MB91F318R e Maximum clock frequency : 40 MHz
Flash: 1 MB * Operating temperature range : -10 °C to +70 °C

FONT ROM: 384 KB o Operating power supply voltage : +3.3 £ 0.3 V/+1.8 +0.15 V
RAM: 48 KB P 9P PR g

MB91316A
ROM: 512 KB

FONT ROM: 384 KB
RAM: 32 KB

Operating Package

Part number power supply LQFP Functions
voltage (V) (0.5 mm)

Maximum operating frequency : 40 MHz
Flash memory : 1 MB (MB91F318R/FV319R) | PWC timer : 16 bit x 1 ch.
+3.0 to +3.6 ROM : 512 KB (MB91316A) Reload timer : 16 bit x 3 ch.
MBO1316A | 11 65t0+1.95| 757 | FONT ROM : 384 KB (MB91316A/F318R °C : 4 ch.
FONT Flash memory : 512 KB (MB91FV319R) | USB function : USB2.0
RAM : 32 KB (MB91316A) OSDC
48 KB (MB91F318R) OSDC for CC
64 KB (MB91FV319R) CCD: 2 ch.
A/D converter : 10 bit x 10 ch. Watch DOG Timer
MB91F318R +3.010 +3.6 176P External interrupt input : 5 ch. Bit search module : 1 ch.
2310 +2.7 UART : 5 ch. DMAG: 5 ch.
Multifunction timer : 4 ch. PPG : 16 bit x 4 ch.
(Interval timer, event count, capture)

Package: P-plastic
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(Continued)
Series name Function Type RAM/ROM Pin number Part number
MB91350A| |DMAC (5 ch.), RAM: 24 KB

| series [T|UP/DOWN counter [T MASK ROM: 384KkB [ 120 MB91351A
(8 bitx 1ch.),
A/D converter AN B

10 bit x 8 ch.), 116
S(IO @ cxh.) , ) ROM: 384 kB [ 120 MB91352A
UART (4 ch.),
Reload timer RAM- 24 KB
(16 bitx 4 ch,), - L{ 120 MB91353A
D/A converter Flash: 512 KB
(8bitx2ch.),
PPGtimer FAM: 24 KB
(16 bitx 3 ch.) , L Flash - L 120 MB91F353A
Input capture Flash: 512 KB
(16 bit x 4 ch.) ,
Output compare . .
(16 bit x 2 ch.) , Evaluation ':;‘s:: g;‘g‘r
free-run timer (16 bit Evaluation RAM: 16 KB
x1ch), | device DATA RAM: 16 KB series MB91V350A
IC (1 ch.)
DMAC (5 ch.), RAM: 16 KB
UP/DOWN counter — MASK ROM: 384 KB 176 MB91354A
(8bitx2ch.),
A/D converter
(10 bit x 12 ch.) , RAM: 24 KB
SIO (3¢h), ROM:512KB [ 176 MB91355A
UART (5 ch.),
Reload timer
(16 bit x 4 ch.), RAM: 24 KB
D/A converter —| Flash Flash: 256 KB [ | 176 MB91F356B
(8 bitx 3ch.),
PPGtimer
(16 bit x 6 ch.) , RAM: 24 KB
Input capture (16 bit Flash:512kB [ 176 MB91F355A
x4 ch.),
Output compare (16
bit x 8 ch.) , Evaluation target device
T mer (1601 | | levaation| | RaM: 32 kB MB91350A || oo \mcin
) device DATA RAM: 16 KB series

I2C (1 ch.)

Continued)




MB91350A series

32-

e For mechatronics control, AV, home electric appliances control, etc.

MB91351A
ROM: 384 KB
RAM: 24 KB

MB91354A
ROM: 384 KB
RAM: 16 KB

MB91352A
ROM: 384 KB
RAM: 16 KB

MB91353A
Flash: 512 KB
RAM: 24 KB

MB91355A MB91F355A
ROM: 512 KB Flash: 512 KB
RAM: 24 KB RAM: 24 KB

MB91F353A
Flash: 512 KB
RAM: 24 KB

MB91F356B
Flash: 256 KB
RAM: 24 KB

bit FR Family

e Maximum clock frequency : 50 MHz
e Operating temperature range : -40 °C to +85 °C
o Operating power supply voltage : +3.0 V to +3.6 V

Operating | Package
Part number power supply LQFP Functions
voltage (V) | (0.5 mm)
Maximum operating frequency : 50 MHz D/A converter : 8 bit x 2 ch.
MB91351A 120P | RAM : 8 KB DMAC : 5 ch.
ROM : 384 KB (MB91351A/352A) Input capture : 16 bit x 4 ch.
MB91352A 120p | Flash memory : 512 KB (MB91F353A) Output compare : 16 bit x 2 ch.
DATA RAM : 8 KB (MB91352A) Watch. DOG Timer
16 KB (MB91351A/F353A) Reload timer : 16 bit x 4 ch.
MB91353A 120P | UART : 4 ch. free-run timer : 16 bit x 1 ch.
External interrupt input : 9 ch. UP/DOWN counter : 8 bit x 1 ch.
MB91F353A 120p | PC:1ch. SIO: 1 ch.
A/D converter : 10 bit x 8 ch. PPG : 16 bit x 3 ch.
+3.3+40.3 Maximum operating frequency : 50 MHz
MBO1354A 176P | RAM : 8 KB D/A converter : 8 bit x 3 ch.
ROM : 384 KB (MB91354A) DMAC : 5 ch.
MB91355A 176P 512 KB (MB91355A) Input capture : 16 bit x 4 ch.
Flash memory : 256 KB (MB91F356B) Output compare : 16 bit x 8 ch.
512 KB (MB91F355A) Watch. DOG Timer
MB91F355A 176P | DATA RAM : 8 KB (MB91354A) Reload timer : 16 bit x 4 ch.
16 KB (MB91355A/F355A/F356B) | free-run timer : 16 bit x 1 ch.
UART : 5 ch. UP/DOWN counter : 8 bit x 2 ch.
MB91F356B 176p | External interrupt input : 17 ch. SIO : 3 ch.

12C : 1 ch.
A/D converter : 10 bit x 12 ch.

PPG : 16 bit x 6 ch.

Package: P-plastic
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(Continued)
Series name

Function

Type

RAM/ROM

Pin number

MB91210
series

CAN controller
(8ch)),
LIN-UART
(7ch.),

A/D converter
(10bitx 32ch.),
Reload timer
(16 bit x 3 ch.),
PPG timer

(16 bit x 8 ch.) ,
Input capture
(16 bit x 8 ch.) ,
Qutput compare
(16 bit x 8 ch.) ,
Free-run timer
(16 bit x 4 ch.) ,
DMAC (5 ch.),
Externalinterrupt
input (16 ch.) ,
Real time clock

MASK

RAM : 24 KB
ROM : 544 KB

144

Part number

Flash

RAM : 16 KB
Flash : 288 KB

100

MB91213A

RAM : 24 KB
Flash : 544 KB

144

MB91F211B

Evaluation
device

RAM : 36 KB

MB91F213A

Evaluation target

device

MB91210

MB91220
series

Continued)

CAN controller
(2ch.),
LIN-UART
(4ch.),

I2C (2 ch.),

A/D converter
(10 bitx 24 ch.),
D/A converter

(8 bitx2ch.),
Reload timer

(16 bit x 3 ch.),
PPG timer

(16 bit x 16 ch.) ,
Input capture
(16 bit x 4 ch.) ,
Qutput compare
(16 bitx 2 ch.),
Free-run timer
(16 bit x 2 ch.),
PWC timer

(16 bit x 1 ch.),
DMAC (5 ch.),
Externalinterrupt
input (8 ch.),
Stepping motor
controller (4 ch.),
Sound generator
(3ch.),

Real time clock

Flash

RAM : 16 KB

| | ROM: 512 KB | |

144

series

MB91V210

Evaluation
device

RAM : 64 KB

MB91F223

MB91F223S

Evaluation target

device

MB91220

series

MB91V220B




MB91210 series (FR60L.ite)

» For automotive products, etc.

MB91213A
ROM : 544 KB

RAM : 24 KB

MB91F211B
Flash : 288 KB

MB91F213A
Flash : 544 KB
RAM : 16 KB RAM : 24 KB

32-bit FR Family

e Maximum clock frequency : 40 MHz
e Operating temperature range : -40 °C to +105 °C
» Operating power supply voltage : +3.5 V to +5.5 V

Operating | Package
power
Part number supply Functions
voltage | LQFP
V)
Maximum operating frequency : 40 MHz Egléi?n:g??r - 16 bitx 3 ch.
MB91213A Flash memory : ggg ’ég Emggl ';21?@; 16 bit : 8 ch. (MB91F213A/MB91213A)
ROM : 544 KB (MB912134) 16 bit : 4 ch. (MB91F211B)
144P |RAM: 24 KB (MB91F213A/MB91213A) E’gj{gi'p‘:l}g’_“pt input : 16 ch.
OMA Colfrg:ir('f"?g;':m 18) 16 bit x 8 ch. (MB91F213A/MB91213A)
MBO1F213A | +3.5t0 AD comverter 16 bit x 4 ch. (MB91F211B)
+5.5 ) ; Output compare :
10Dbit x 32 ch. (MB91F213A/MBI1213A) 12 bit x 8pch. (MB91F213A/MB91213A)
10 bit x 16 ch. (MB91F211B) 16 bit x 4 ch. (MB91F211B)
CAN interface (32 message buffer) : Free-run timer .
8 oh. (MB91F213A/MBI1213A) 16 bit x 4 ch. (MB91F213A/MB91213A)
ARt 100P 1.ch. (MBO1F2115) 16 bit x 2 ch. (MB91F211B)
LIN-UART : 7 ch. (MBO1F218AMBO1213A), | = 2 % b (i Pt
LIN 4ch. +noLIN: 1 ch. (MB91F211B) | o T8 1 o :

Package: P-plastic

MB91220 series (FR60L.ite)

o For automotive products, etc.

MB91F223/S
Flash : 512 KB

RAM : 16 KB

e Maximum clock frequency : 32 MHz
e Operating temperature range : -40 °C to +105 °C
» Operating power supply voltage : +3.5Vto +5.5V

Operating Package
Part number power supply Functions
voltage (V) LQFP
Maximum operating frequency : 32 MHz | PPG timer : 16 bit x 16 ch.
Flash memory : 512 KB Input capture : 16 bit x 4 ch.
MB91F223 RAM : 16KB Output compare : 16 bit x 2 ch.
DMA controller : 5 ch. Free-run timer : 16 bit x 2 ch.
+3.5t0 +5.5 144P A/D converter : 10bit x 24 ch. PWC timer : 16 bit x 1 ch.
CAN interface (32 message buffer) : 2 ch. | External interrupt input : 8 ch.
MB91F223S LIN-UART : 4 ch. Stepping motor controller : 4 ch.
[2C : 2 ch. Sound generator : 3 ch.
Reload timer : 16 bit x 3 ch. Real time clock

Package: P-plastic
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(Continued)
Series name Function Type RAM/ROM Pin number Part number

UP/DOWN count )
L Moi2s0 H@oitxocn), | MASK [ ROW e [ 120 MB91233L

series
A/D converter
(10 bitx 8 ch.),

UART (4 ch.),
Reload timer

RAM: 16 KB

—  Flash —  Flash:256 KB [

120 MB91F233

(16 bit x 4 ch.) ,
D/A converter

F(’ggittn;ezrm) ' MB91F233L

(16 bit x 6 ch.) ,

Input capture
(16 bit x 2 ch.) , Evaluation target device

Output compare :
(16 bit x 4 ch.) Bvaluation| | paw 24 kg MB91230 | | \igg1vaso

device series
free-run timer (16

bit x 1 ch.),
RTC (1 ch.),
LCD controller (4
com x 32 seq)

MB91245 CAN controller MASK RAM: 16 KB
- — (2ch.), T | ROM:256KB [ |

series 120 MB91248 *
UART for LIN

(8ch,),

UART (1 ch.), -
LCD controller L1 MB91248S

(4 com x 32 seg)

Stepping motor
controller (6 ch.) ,
A/D converter
(10 bit x 32 ch.),

RAM: 16 KB

— Flash +—  Fash:os6ke 1 120 MB91F248

Reload timer

(16 bit x 3 ch.) ,
PPG timer

L MB91F248S

(16 bit x 4 ch.) ,
Input capture
(16 bit x 4 ch.), Evaluation target device

PWC timer : MB91245
(16 bit x 1 ch.) , Evaluation| | Rpam: 32 kB L MB91V245A

series
Output compare

(16 bit x 2 ch.) ,
free-run timer (16
bit x 2 ch.) ,

RTC

Sound generator
(3ch.),

DMAC (5 ch.),
External interrupt
input (8 ch.)

*: Underdevelopment

Continued)
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MB91230 series (FR60L.ite)

e For camera, IC recorder, home electric appliances control, etc.

MB91233L
ROM: 256 KB
RAM: 16 KB

MB91F233
Flash: 256 KB
RAM: 16 KB

MB91F233L
Flash: 256 KB
RAM: 16 KB

32-bit FR Family

o Maximum clock frequency : 33.6 MHz

» Operating temperature range : -40 °C to +85 °C

e Operating power supply voltage
MB91F233/V230:

+4.0 Vto +5.25 V (External)
+3.0 V to +3.6 V (Internal)

MB91233L/F233L: +3.0 V to +3.6 V
A/D, D/A input: +3.0 V to +3.6 V

Operating Package
Part number | power supply LQFP Functions
voltage (V) (0.4 mm) FLGA
120P | Maximum operating frequency : 33 MHz | Up/down counter : 16 bit x 2 ch.
MB91233L | +3.0to+3.6 | 120P Under | RAM : 16 KB Reload timer : 16 bit x 4 ch.
developmen! | RO : 256 KB (MB91233L) free-run timer : 8 bit x 2 ch.
+4.0t0 +5.25 Flash memory : 256 KB Watch timer : 15 bit x 1 ch.
MBO1F233 | (Extemal | q120p — (MB91F233/F233L) PWCtimer : 8 bit x 2 ch.
(Internal) A/D converter : 10 bit x 8 ch. Input capture : 16 bit x 2 ch.
D/A converter : 8 bit x 2 ch. Output compare : 16 bit x 4 ch.
120P | External interrupt input : 16 ch. LCDC : SEG00-31/COMO0-3
MB91F233L | +3.0to +3.6 120P devgg%eﬂr]em UART : 4 Ch' Watch DOG Timer
PPG : 16 bit x 6 ch. Bit search module

Package: P-plastic

MB91245 series (FR60L.ite)

o For automotive products, display control, etc.

/ MBoi248/s
ROM: 256 KB

\ Ram:16KB

N— —

Under development

MB91F248/S
Flash: 256 KB

RAM: 16 KB

e Maximum clock frequency : 32 MHz
» Operating temperature range :
e Operating power supply voltage : +3.5 V to +5.5 V

-40 °C to +105 °C

Operating | Package
Part number power Functions
supply LQFP
voltage (V)
©MB91248 *2 144P Maximum operating frequency : 32 MHz Reloaq timer : 1§ bit x 3 ch. .
RAM : 16 KB PPG timer : 16 bit x 4 ch. (8 bit x 8 ch.)
ROM : 256 KB (MB91248/248S) Input capture : 16 bit x 4 ch.
Flash memory : 256 KB Output compare : 16 bit x 2 ch.
©MB91248S *! 144P (MB91F248/F248S) free-run timer : 16 bit x 2 ch.
+3510 45.5 DMAC : 5 ch. PWC counter : 16 bit x 1 ch.
’ ' CAN interface (32 message buffer) : 2 ch. | Timebase timer (WDT) : 16 bit x 1 ch.
MB91F248 *2 144p | UART for LIN : 3 ch. Real time clock
UART : 1 ch. Sound generator : 1 ch.
LCDC : 4COM x 32SEG External interrupt input : 8 ch.
" Stepping motor controller : 6 ch. Low-power consumption modes : sleep,
MB91F248S 144P A/D converter : 10 bit x 32 ch. stop,watch mode

Package: P-plastic
©: Under development

*1 : single clock
*2 : dual clock
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(Continued)

Series hame Function

Type

RAM/ROM

Pin number

Part number

MB91260
series

| |DMAC (5¢h.),

(8 bitx 2 ch.),
A/D converter
(10 bit x 12 ch.),
UART (3ch.),
Reload timer
(16 bit x 3ch.),
PPGtimer

(16 bit x 8 ch.) ,
PWCtimer

(16 bit x 2 ch.) ,
Input capture
(16 bit x 4 ch.),
Output compare
(16 bitx 6 ch.),
free-run timer
(16 bit x 1 ch.) ,
Wave generator,
MAC macro

UP/DOWN counter

MASK

RAM: 8 KB
ROM: 128 KB

— 100

MB91263B

RAM: 8 KB
Flash: 256 KB

— 100

MB91264B

Flash

RAM: 8 KB
Flash: 256 KB

— 100

MB91F264B

Evaluation target device

Evaluation
device

RAM: 8 KB

MB91260

series

— MB91V260B

MB91265A
series

DMAC (5 ch.),

A/D converter

Continued)

(10 bit x 11 ch.),
UART (2 ch.),
Reload timer

(16 bit x 3ch.),
PPG-timer

(16 bit x 4 ch.) ,
PWC timer

(16 bit x 1 ch.),

(8 ch. + NMI) ,
Input capture
(16 bit x 4 ch.) ,
Output compare
(16 bitx 6 ch.),
free-run timer
(16 bit x 3 ch.),
Wave generator,
MAC macro

External interrupt input

MASK

RAM: 4 KB
ROM: 128 KB

MB91267A

MB91267NA

Flash

RAM: 4 KB
Flash: 128 KB

MB91F267A

MB91F267NA

Evaluation target device

Evaluation
device

RAM: 8 KB
ROM: 256 KB

MB91265

series

MB91V265A




MB91260 series (FR60L.ite)

e For Motor control application (Inverter control) (Refrigerator, Air conditioner, Cleaner, IH cooking Heater etc.)

32-bit FR Family

MB91264B MBO1F264B e Maximum clock frequency : 33 MHz
MBQ1263B ROM: 256 KB Flash: 256 KB ¢ Operating temperature range : -40 °C to +85 °C
ROM: 128 KB RAM: 8 KB RAM: 8 KB « Operating power supply voltage: +4.0 V to +5.5 V
RAM: 8 KB
Operating Package
Part number power supply Functions
voltage (V) | (o5 mm) | QFP
Maximum operating frequency : 33 MHz | PPGtimer : 16 bit x 8 ch.
MB91263B 100P | 100P | Flash memory : 256 KB (MB91F264B) | PWCtimer : 16 bit x 2 ch.
ROM: 128 KB (MB91263B) External interrupt input : 10 ch.
256 KB (MB91264B) Input capture : 16 bit x 4 ch.
MB91264B +4.0 to +5.5 100P | 100P | gap 8 KB Qutput compare : 16 bit x 6 ch.
DMA controller : 5 ch. free-run timer : 16 bit x 1 ch.
A/D conberter : 10bit x 12 ch. Wave generator (for motor drive)
MB91F264B 100P | 100P | UART : 3 ch. MAC (Multiplication and Addition
Reload timer : 16 bit x 3 ch. Calculator) macro

Package: P-plastic

MB91265A series (FR60Lite)

« For Motor control application (Inverter control) (Refrigerator, Air conditioner, Cleaner, IH cooking Heater etc.)

MB91F267A MB91F267NA e Maximum clock frequency : 33 MHz
MB91267A 1\ / MBI1267NA Flash: 128 KB Flash: 128 KB | e Operating temperature range : -40 °C to +85 °C
RF?XAMESKEB RSXAM?ESKEB RAM: 4 KB RAM: 4 KB e Operating power supply voltage: +4.0 V to +5.5 V
Operating | Package
Part number power LQFP Functions
supply (0.65
voltage (V) mm)
MB91267A 'l\:’:zz'r:”r‘;':n:’grerﬁ"‘t'?ggﬁ%“ency - 38 MHz PWC timer : 16 bit x 1 ch.
y: (MB91F267A/F267NA) External interrupt input : 8 ch.
ROM : 128 KB (MB91267A/267NA) '(’)‘p“t capture : 16 bit - 4ch. A
MB91267NA RAM : 4 KB (MB91F267A/F267NA) utput compare : 16 bit x 6 ch.
DMA controller - 5 ch free-run timer : 16 bit x 3 ch.
+4.0 to +5.5 64P A/D converter - '10 bit'x 11 ¢ch Timebase timer (WDT) : 16 bit x 1 ch.
CAN interface .(32 message bL.n‘fer) :1ch Wave generator (for motor drive)
MB91F267A (MBS1F267NA) g ren MAC (Multiplication and Addition Cal-
UART : 2 ch culator) macro
Reload time.r - 16 bitx 3ch Low-power consumption modes:
MB91F267NA PPG timer - 1'6 bit x 4 ch ' sleep, stop, watch mode

Package: P-plastic
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(Continued)
Series name

Function

MB91270

series

CAN controller (1 ch.),
UART for LIN (7 ch.) ,
12C interface (3 ch.) ,
A/D converter

(10 bit x 24 ch.) ,
Reload timer

(16 bit x 3 ch.),
PPG timer

(16 bit x 8 ch.) ,
Input capture

(16 bit x 8 ch.) ,
Output compare

(16 bit x 8 ch.) ,
free-run timer

(16 bit x 4 ch.) ,

RTC

Sound generator
(3ch.),

Up/down counter
(2ch.),

DMAC (5 ch.),
External interrupt input
(16 ch.)

Type

RAM/ROM

Pin number

Flash

RAM: 10 KB

Flash: 256 KB [ |

100

Part number

RAM: 24 KB

| Flash: 512 KB [ |

100

MB91F272 **

MB91F272S **

MB91F277 **

MB91F277S **

Evaluation
device

RAM: 48 KB

Evaluation target device

MB91F273

MB91F273S

MB91F278 **

MB91F278S **

MB91345
| series

DMAC (5 ch.),

] A/D converter

(10 bit x 8 ch. x 2 unit) ,
Multi function serial inter-
face (11 ch.),

Reload timer

(16 bit x 3 ch.),

PPG timer (16 bit x 8 ch.) ,
PWC timer (16 bit x 1 ch.) ,
External interrupt input:

24 ch. + NMI

Input capture (16 bit x 4 ch.,

32 bit x 4 ch.),
Output compare
(16 bit x 4 ch.,

32 bit x 4 ch.),
free-run timer

(16 bit x 1 ch.,

16 bit x 1 ch.),

Up/down counter

(16 bit x 2 ch.)

Flash

RAM: 32 KB
Flash: 512 KB

100

MB91270
series

MB91V280

Continued)

RAM: 32 KB
Flash: 1 MB

100

MB91F345B

MB91F346B *

*: Under development

**: Under planning




32-bit FR Family

MB91270 series (FR60L.ite)

» For automotive products, etc.

/ MBOTF272/S™ s MB9TF277/S> /MB91F273/S \ ¢ MB91F278/S> e Maximum clock frequency : 32 MHz
Flash: 512 KB

\ Flash: 256 KB \\ Flash: 512 KB | \ Flash: 512 KB | o Operating temperature range : -40 °C to +105 °C
RAM: 10KB /' RAM:24KB ,\ RAM: 24 KB RAM: 24 KB / e Operating power supply voltage : +3.5 V to +5.5 V

“Ondet pfannifg  “Onder planning Under planining
Operating | Package
Part number ROWCH Functions
suppl
voltage)(,V) LQFP
OMB91F272 *2 100P Ii\qllzi\(/ilrr.\um operating frequency : 32 MHz Output compare : 16 bit x 8 ch.
OMB91F2728 * 100P | 10 KB (MB91F272/F272S/F277/F277S) g‘;%rﬁ;‘ngf"i% ;ﬁ’ E'tBXC‘LCh'
24 KB (MB91F273/F273S/F278/F278S) . ; ’
MB91F273 *2 100P | Flash memory - (8 bit x 16 ch.)
256 KB (MB91F272/F2728/F277/F2773) | UP/down counter: 2 ch.
MB91F273S *1 100P ; . : .
o1F273S +3510 512 KB (MB91F273/F273S/F278/F278S) ;‘;ﬁf:::l’:f; (WDT) : 16 bitx 1 ch.
OMB91F277 *2 +5.5 100P |DMAC : 5 ch. Clock monitor
CAN interface (32 message buffer) : 1 ch. External interrunt inout : 16 ch
OMB91F277S *1 100P | UART for LIN : 7 ch. ptInput - 76 on.
G interface : 3 ch Low-power consumption modes:
OMB91F278 *2 100P AD convertelr . 10lbit « 24 ch sleep, stop, real time clock mode
Reload fimer - .16 bit x 3 ch ’ clock superviser (MB91F277/F277S/
» : .
OMB91F278S 100P Input capture : 16 bit x 8 ch. F278/F278S)

Package: P-plastic
*1 : single clock, *2 : dual clock

O: Under planning

MB91345 series (FR60L.ite)

¢ For audio-visual equipment, home electric equipment, mechatronics control, etc.

MB91F345B MB91F346B e Maximum clock frequency : 50 MHz
Flash: 512 KB Flash: 1 MB » Operating temperature range : -40 °C to +85 °C

RAM: 32 KB RAM: 32 KB » Operating power supply voltage: +3.0 V to +3.6 V

Operating Package
Part number power supply TQFP LQFP Functions
voltage (V) (0.4 mm) | (0.5mm)

Maximum operating frequency : 50 MHz
Flash memory : 512 KB (MB91F345B)
1 MB (MB91F346B)
RAM : 32 KB
DMA controller : 5 ch.
10bit A/D converter : 8 ch. x 2 unit
Multi function serial interface (UART/SIO/I2C) : 11 ch.
2 channels are with built-in FIFO.
Reload timer : 16 bit x 3 ch.
PPG timer : 16 bit x 8 ch. (8 bit x 16 ch.)
PWC timer : 16 bit x 1 ch.
External interrupt : 24 ch.
Input capture : 16 bit x 4 ch., 32 bit x 4 ch.
Output compare : 16 bit x 4 ch., 32 bit x 4 ch.
free-run timer : 16 bit x 2 ch., 32 bit x 1 ch.
Up/down counter : 16 bit x 2 ch. (8 bit x 4 ch.)

MB91F345B 100P 100P

+3.0to +3.6

MB91F346B 100P 100P

Package: P-plastic
The pin of each peripheral function is using combinedly. Please confirm the combination of the peripheral function that can be used
by the pin assignment.
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(Continued)
i i Pin Stepping motor
Series name Function Type RAM/ROM controller Part number
number acro/sub clock
MB91360| [DMAC (5ch.), RAM: 36 KB
— series []RTC(1ch), — MASK Flash: 512 KB 120 —{ Yes/Yes |— MB91366GA
I2C (1 ch.),
SIO (2 ch.),
Watch. Dog Timer RAM: 16 KB
(1¢ch), - Flash | Flash: 256 KB 120 —{ Nof/Yes [ MB91F364G
CAN (3ch., 2ch.),
A/D converter
10 bit x 16 ch., 10 RAM: 20 KB
c(h., a c;.) ’ Flash: 512 KB 208 —{ Yes/No | MB91F362GB
UART (3 ch., 2 ch., 1
ch.),
Reload timer RAM: 36 KB | | - |
(16 bitx 6 ch., 3ch.) | Flash: 512 KB 120 Yes/No MB91F365GB
D/A converter
(8 bit_ x 2 ch., no),
PPGtimer | Yes/Yes | MB91F366GB
(16 bitx 8 ch.,4ch.),
Input capture
(16 bit x 4 ch., no) ,
Output compare H  No/No |—{ MB91F367GB
(16 bit x 4 ch., 2 ch.,
nothing) ,
free-run timer (16 bit
x 2 ch., no), LI No/Yes |—{ MB91F368GB
Sound generator
(1 ch., no)
L 160 — No/No |— MB91F369GA
RAM: 36 KB
Flash: 768 KB 120 —{ Yes/Yes [ MB91F376G
Evaluation target device
Evaluation RAM: 36 KB MB91360
—| device Flash: 512 KB series — MB91FV360GA
Continued)




32-bit FR Family

MB91360 series
e For meter, mechatronics control, etc.
MB91F364G MB91F365GB MB91F366GB MB91366GA MB91F376G
Flash: 256 KB Flash: 512 KB Flash: 512 KB ROM: 512 KB Flash: 768 KB
RAM: 16 KB RAM: 36 KB RAM: 36 KB RAM: 36 KB RAM: 36 KB
MB91F369GA "\ /" MB91F362GB MB91F367GB"\ /MB91F368GB\ e Maximum clock frequency : 64 MHz
Flash: 512 KB Flash: 512 KB Flash: 512 KB Flash: 512 KB « Operating temperature range : -40 °C to +85 °C
RAM: 36 KB RAM: 20 KB RAM: 36 KB RAM: 36 KB « Operating power supply voltage: +4.25 V to +5.25 V
Operating Package
power .
Part number supply QFP QFP Functions
voltage (V) (0.65 mm) | (0.5 mm)
Maximum operating frequency : 64 MHz External interrupt : 8 ch
Elziﬂh.nle&nBory -512KB Input capture : 16 bit x 4 ch.
'. . Output compare : 16 bit x 4 ch.
g‘;.?':%'XRAR’?gAKé KB free-run timer : 16 bit x 2 ch.
' Reload timer : 16 bit x 6 ch.
+4.25 to DMA controller : 5 ch. (External 1 ch.) )
LER S +5.25 - 208P Stepping motor controller : 4 ch. éV:'t\lchsDC(?]G Timer
A/D converter : 10bit x 16 ch. U-Timer - 3 ch
D/A converter : 10 bit x 2 ch. . O
SI0: 2 ch. Egaél t-”gihCIOCk 11 ch.
UART : 3 ch. : : .
12C - 1 ch. Sound generator: 1 ch.
Maximum operating frequency : 64 MHz Eﬁﬁ{gﬁgﬁgm% :bist ih4 ch
Elziﬂh_rzel%ory - 256 KB Qutput compare : 16 bit x 4 ch.
DATA .RAM 12 KB free-run timer : 16 bit x 2 ch.
+4.25 to L . Reload timer : 16 bit x 3 ch.
MB91F364G 5.05 — 120P | A/D converter : 10bit x 12 ch. Watch DOG Timer
+o. D/A converter : 10 bit x 2 ch. CAN: 3 ¢ch
SIO : 1 ch. > - o o
UART : 1 ch U-Timer : 1 ch.
PO ’ Real time clock : 1 ch.
°C: 1 ch. PPG : 4 ch.
Maximum operating frequency : 64 MHz | SIO : 2 ch.
MB91F365GB — 120P | MASK ROM: 512 KB (MB91366GA) UART : 2 ch.
Flash memory I2C : 1 ch.
512 KB (MB91F365GB/F366GB) External interrupt : 8 ch.
MB91366GA _ 120P 768 KB (MB91F376G) Input capture : 16 bit x 4 ch.
+4.95 to RAM : 16 KB Output compare : 16 bit x 2 ch.
+'5 o5 Instruction RAM : 4 KB free-run timer : 16 bit x 2 ch.
: DATA RAM : 16 KB Reload timer : 16 bit x 6 ch.
MB91F366GB - 120P | DMA controller : 5 ch. Watch DOG Timer
Stepping motor controller : 4 ch. CAN : 2 ch.
A/D converter : 10bit x 8 ch. Real time clock : 1 ch.
MB91F376G — 120P | D/A converter : 10 bit x 2 ch. PPG : 16 bit x 8 ch.
(MB91F365GB) | Sound generator: 1 ch.
Maximum operating frequency : 64 MHz External interrupt : 8 ch
MB91F367GB _ 120P Elﬁﬁﬂh.n;gn&gy :512KB Input capture : 16 bit x 4 ch.
Instruction RAM : 4 KB Output compare : 16 bit x 2 ch.
+4.95 to DATA RAM : 16 KB free-run timer : 16 bit x 2 ch.
; e Reload timer : 16 bit x 3 ch.
+5.25 DMA controller : 5 ch. Watch DOG Timer
A/D converter : 10bit x 8 ch. CAN: 2 ch
MB91F368GB — 120P |SIO:2ch. Real iime élock' 1¢h
UART : 1 ch. . . ’ :
G : 1 ch. PPG : 16 bit x 4 ch.
Maximum operating frequency : 64 MHz By .
Flash memory : 512 KB ILZJéB:/tJthmer :1¢h.
Eﬁt’\rﬂu:c&gnKIEAM -4 KB External interrupt : 8 ch.
+4.25 to . ) Reload timer : 16 bit x 6 ch.
MB91F369GA 5.05 160P — DATA RAM : 16 KB Watch DOG Timer
+o- DMA controller : 5 ch. (External 1 ch.) Real time clock : 1 ch
CAN:2ch. . :
A/D converter : 10bit x 10 ch. gggu_j‘?gﬂerator. 1ch.
SIO : 2 ch. : )

Package: P-plastic
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(Continued)

Series name

Function

Type

RAM/ROM

Pin

number

Part number

MB91460
|| series

Continued)

DMAC (5 ch.),

] CAN controller (2 ch.) ,

UART for LIN (7 ch.),
12C interface (3 ch.) ,
A/D converter

(10 bit x 13 ch.),
Reload timer

(16 bitx 5¢ch.),
Input capture

(16 bit x4 ch.),
Output compare

(16 bit x 4 ch.) ,
free-run timer

(16 bit x 4 ch.) ,
PPG timer

(16 bit x 8 ch.),
Timebase timer
(WDT:26 bit x 1 ch.),
Real time clock
External interrupt input
(16 ch.),

DSuU4

ROM less |—

RAM: 64 KB
I-cache: 4 KB

176

Evaluation
device

RAM: 128 KB

MB91461

Evaluation target device

MB91460

series

MB91V460

DMAC (5 ch.),

M CAN controller (2 ch.) ,
UART for LIN (7 ch.) ,
I2C interface (3 ch.) ,
A/D converter

(10 bit x 16 ch.) ,
Reload timer

(16 bitx 5¢ch.),
Input capture

(16 bit x 4 ch.) ,
Output compare

(16 bit x 4 ch.) ,
free-run timer

(16 bit x 4 ch.) ,
PPG timer

(16 bit x 8 ch.) ,
Timebase timer
(WDT:26 bit x 1 ch.),
Real time clock
External interrupt input
(16 ch.),

SDRAM I/F

Flash

RAM: 64 KB
ROM: 1088 KB
cache: 4 KB

176

Evaluation
device

RAM: 128 KB

MB91F467R

Evaluation target device

MB91460

(Continued)

series

MB91V460




32-bit FR Family

MB91460 series

e Car audio and car navigation, etc.
MB91F467R e Maximum clock frequency : 80 MHz

Flash: 1088 KB » Operating temperature range : -40 °C to +85 °C
RAM: 64 KB e Operating power supply voltage: +3.0 V to +3.6 V
Cache: 4 KB

MB91461
RAM: 64 KB
I-cache: 4 KB

Operating Package
Part number power supply Functions
voltage (V) LQFP

Maximum operating frequency: 80 MHz
Flash memory: 1088 KB (MB91F467R)
RAM: 64 KB
Instruction cache: 4 KB (MB91461)
Cache: 8 KB (MB91F467R)
MB91461 DMAC: 5 ch.
CAN interface (32 message buffer) : 2 ch. (MB91461)
CAN interface (32 and 64 message buffer) : 2 ch. (MB91F467R)
UART for LIN: 7 ch.
12C bus interface: 3 ch.
A/D converter:  10bit x 13 ch. (MB91461)
10bit x 16 ch. (MB91F467R)
Reroad timer: 16 bit x 5 ch.
Input capturer: 16 bit x 4 ch.
Output compare: 16 bit x 4 ch.
free-run timer: 16 bit x 4 ch.
PPG timer: 16 bit x 8 ch.
MB91F467R Timebase timer (WDT) : 26 bit x 1 ch.
Realtime clock
External interrupt input: 16 ch.
Low-power consumption: sleep, stop, shut-down mode
5V can be set to a part of I/0O (When 5 V is supplied to the I/O power supply) .
SDRAM I/F (MB91F467R)
DSU4 (debug support unit, MB91461 only)

+3.0to +3.6 176P

Package: P-plastic
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(Continued)

Series name

(Continued)

Function

Type

RAM/ROM

Pin

number

MB91460
|| series

Continued)

DMAC (5 ¢ch)),

171 CAN controller (1 ch.) ,

UART for LIN (5 ch.),
12C interface (1 ch.),
A/D converter

(10 bit x 21 ch.) ,
Reload timer

(16 bitx 8 ch.),
Input capture

(16 bit x 8 ch.),
Output compare

(16 bit x 6 ch.) ,
free-run timer

(16 bitx 8 ch.),
PPG timer

(16 bit x 10 ch.),
Timebase timer
(WDT:26 bit x 1 ch.),
Real time clock
External interrupt input
(10ch.)

Flash

RAM: 16 KB
Flash: 416 KB

Part number

100

Evaluation
device

RAM: 128 KB

MB91F464AB

Evaluation target device

MB91460

series

MB91V460

DMAC (5 ch.),

I CAN controller (1 ch.),
UART for LIN (5 ch.),
12C interface (1 ch.),
A/D converter

(10 bit x 26 ch.) ,
Reload timer

(16 bit x 8 ch.) ,
Input capture

(16 bitx 8 ch.),
Output compare

(16 bitx 8 ch.),
free-run timer

(16 bit x 8 ch.) ,
PPG timer

(16 bitx 12 ch.),
Timebase timer
(WDT:26 bit x 1 ch.),
Real time clock
External interrupt input
(10ch.)

Flash

RAM: 16 KB

ROM: 544 KB ||

120

Evaluation
device

RAM: 128 KB

MB91F465KB

Evaluation target device

MB91460

(Continued)

series

MB91V460




» For automotive products, etc.

MB91F464AB

Flash: 416 MB
RAM: 16 KB

MB91F465KB
Flash: 544 MB
RAM: 16 KB

32-bit FR Family

Cache: 4 KB

e Maximum clock frequency : 80 MHz
» Operating temperature range : -40 °C to +85 °C
e Operating power supply voltage: +3.0 V to +5.5 V

Part number

Operating
power supply
voltage (V)

Package

LQFP

Functions

MB91F464AB

MB91F465KB

+3.0to +5.5

100P

120P

Maximum operating frequency: 80 MHz
Flash memory: 416 KB (MB91F464AB)

544 KB (MB91F465KB)
RAM: 16 KB
Cache: 4 KB (MB91F465KB)
DMAC: 5 ch.
CAN interface (32 message buffer) : 1 ch.
UART for LIN: 5 ch.
12C bus interface: 1 ch.
A/D converter:  10bit x 21 ch. (MB91F464AB)

10bit x 26 ch. (MB91F465KB)
Reroad timer: 16 bit x 8 ch.
Output compare: 16 bit x 6 ch. (MB91F464AB)

16 bit x 8 ch. (MB91F465KB)
Input capturer: 16 bit x 8 ch.
free-run timer: 16 bit x 4 ch.
PPG timer: 16 bit x 10 ch. (MB91F464AB)
16 bit x 12 ch. (MB91F465KB)

Timebase timer (WDT) : 26 bit x 1 ch.
Realtime clock
External interrupt input: 10 ch.
Low-power consumption: sleep, stop

Package: P-plastic
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(Continued)

Series
name

(Continued)

Function

Type

RAM/ROM

Pin number

MB91460
'] series

(Continued)

DMAC (5 ch.),

|| Real time clock,

Free-run timer

(16-bit x 8 ch.),

Input capture

(16 bit x 8 ch.) ,
Output compare

(16 bit x 8 ch.) ,
Reload timer

(16 bit x 8 ch.) ,

PPG timer

(16 bit x 16 ch.) ,
Sound generator,
Up/down counter

(16 bit x 2 ch.) ,

CAN interface

(6 ch. x 32msg buffer) ,
LIN-UART (7 ch) ,

12C interface (2 ch.) ,
External interrupt input
(16 ch.),

A/D converter

(10 bit x 32 ch.) ,
Low voltage detection,
SMC (6 ch.)

Flash

RAM : 40 KB

| |Flash : 1088 KB| |

Cache : 8 KB

144

Part number

MB91F467BA

Evaluation
device

— RAM: 128 KB

Evaluation target device

MB91460

series

— MB91V460

DMAC (5 ch.),

|| Realtime clock,

Free-run timer

(16 bit x 8 ch.) ,

Input capture

(16 bit x 8 ch.) ,
Output compare

(16 bit x 8 ch.) ,
Reload timer

(16 bit x 8 ch.) ,

PPG timer

(16 bit x 16 ch.) ,
Sound generator,
Up/down counter

(16 bit x 2 ch.),

CAN interface

(8 ch x 32msg buffer) ,
LIN-UART (7 ch.),

I2C interface (2 ch.),
External interrupt input
(16 ch.),

A/D converter

(10 bit x 32 ch.) ,
Low voltage detection,
SMC (60ch)

Flash

RAM : 40 KB
Flash : 544 KB
Cache : 8 KB

144

MB91F465BA

Evaluation
device

RAM : 128 KB

Evaluation target device

MB91460

(Continued)

series

— MB91V460




o For automotive product, car audio, etc.

MB91F465BA
Flash : 544 KB

RAM : 40 KB
Cache : 8 KB

MB91F467BA
Flash : 1088 KB

32-bit FR Family

e Maximum clock frequency : 80 MHz
» Operating temperature range : -40 °C to +105 °C
» Operating power supply voltage: +3.0 V to +5.5 V

RAM : 40 KB
Cache : 8 KB

Operating Package

Part number power supply

voltage (V) LQFP

Functions

MB91F465BA

+3.0t0 +5.5 144P

MB91F467BA

Maximum operating frequency : 80 MHz

Flash memory : 544 KB (MB91F465BA)
1088 KB (MB91F467BA)

RAM : 40 KB

Cache : 8 KB

DMAC : 5 ch.

Realtime clock

Free-run timer : 16 bit x 8 ch.

Input capture : 16 bit x 8 ch.

Output compare : 16 bit x 8 ch.

Reload timer : 16 bit x 8 ch.

PPG timer : 16 bit x 16 ch.

Sound generator

Up/down counter : 16 bit x 2 ch.

CAN interface (32 message buffer) : 3 ch. (MB91F465BA)

6 ch. (MB91F467BA)

LIN-UART : 7 ch.

I2C interface: 2 ch.

External interrupt input : 16 ch.

A/D converter : 10bit x 32 ch.

Low voltage detection

SMC: 6 ch.

Package: P-plastic
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(Continued)

Series
name

(Continued)

Function

Type

RAM/ROM

Pin number

MB91460
|| series

Continued)

248

DMAC (5 ch.),

|T| Realtime clock,

Free-run timer

(16 bitx 8 ch.),

Input capture

(16 bit x 8 ch.) ,
Output compare

(16 bit x 4 ch.),
Reload timer

(16 bitx 8 ch.),

PPG timer

(16 bit x 12 ch.)
Sound generator,
Up/down counter

(16 bitx 2 ch.),

CAN interface

(3 ch x 32msg buffer) ,
LIN-UART (5 ch.),

I2C interface (3 ch.),
External interrupt input
(14 ch.),

A/D converter

(10 bit x 24 ch.)

Low voltage detection,
SMC (6 ch.)

Flash

RAM : 64 KB

|| Flash : 1088 KB | |

Cache : 8 KB

Evaluation

device

RAM : 128 KB

208

Part number

MB91F467DB

Evaluation target device

MB91460

series

— MB91V460

FlexRay (2 ch.),

IDMAC (5 ch.),

CAN controller (2 ch.) ,
LIN-UART (3 ch.),

12C interface (1 ch.) ,
A/D converter

(10 bitx 17 ch.),
Reload timer

(16 bit x 8 ch.) ,

Input capture

(16 bitx 8 ch.),
Output compare

(16 bitx 6ch.),
Free-run timer

(16 bit x 8 ch.) ,

PPG timer

(16 bit x 12 ch.),
Timebase timer

(WDT: 26 bit x 1 ch.),
Realtime clock,
External interrupt input
(11 ch.)

Flash |-

RAM :32 KB

Flash : 544 KB ||

100

Evaluation
device

RAM : 128 KB

MB91F465XA

Evaluation target device

MB91460

series

MB91V460




e For dashboard, etc

32-bit FR Family

MB91F467DB e Maximum clock frequency : 96 MHz
Flash : 1088 KB * Operating temperature range : -40 °C to +105 °C
RAM : 64 KB  Operating power supply voltage: +3.0 V to +5.5 V
Cache : 8 KB
Operating Package
Part number power supply Functions
voltage (V) QFP
Maximum operating frequency : 96 MHz
Flash memory : 1088 KB
RAM : 64 KB
Cache : 8 KB
DMAC : 5 ch.
Realtime clock
Free-run timer : 16 bit x 8 ch.
Input capture : 16 bit x 8 ch.
Output compare : 16 bit x 4 ch.
Reload timer : 16 bit x 8 ch.
MB91F467DB +3.0to +5.5 208P PPG timer : 16 bit x 12 ch.

Sound generator

Up/down counter : 16 bit x 2 ch.

CAN interface (32 message buffer) : 3 ch.
LIN-UART : 5 ch.

12C interface: 3 ch.

External interrupt input : 14 ch.

A/D converter : 10bit x 24 ch.

Low voltage detection

SMC: 6 ch.

Timebase timer (WDT) : 26 bit x 1 ch.

Package: P-plastic

* FlexRay
MB91F465XA e Maximum clock frequency : 100 MHz
Flash : 544 KB ¢ Operating temperature range : -40 °C to +105 °C
RAM : 32 KB » Operating power supply voltage: +3.0 V to +5.5 V
Cache : 8 KB
Operating Package
Part number power supply Functions
voltage (V) LQFP
Maximum operating frequency : 100 MHz
Flash memory : 544 KB
RAM : 32 KB
Cache : 8 KB
DMAC : 5 ch.
FlexRay : 2 ch.
CAN interface (32 message buffer) : 2 ch.
LIN-UART : 3 ch.
I2C interface: 1 ch.
MB91F465XA +3.0to +5.5 100P A/D converter : 10bit x 17 ch.

Reload timer : 16 bit x 8 ch.

Input capture : 16 bit x 8 ch.

Output compare : 16 bit x 6 ch.
Free-run timer : 16 bit x 8 ch.

PPG timer : 16 bit x 12 ch.

Timebase timer (WDT) : 26 bit x 1 ch.
Realtime clock

External interrupt input : 11 ch.

Low-power consumption modes: sleep, stop

Package: P-plastic
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250

(Continued)

Series name

Function

Type

RAM/ROM

Pin

number

Part number

MB91470
|| series

DMAC (5 ch.),

—18/10-bit A/D converter

(12 ch. x 1 unit) ,
12-bit A/D converter
(4 ch. x 2 unit) ,
Multi function serial
interface : 6 ch.,
Reload timer

(16 bit x 2 ch.) ,
PPG timer

(16 bit x 4 ch.) ,
Base timer

(16 bit x4 ch.),
External interrupt input
(10 ch. + NMI) ,
Input capture

(16 bit x 4 ch.) ,
Output compare
(16 bit x 6 ch.),
free-run timer

(16 bit x 3 ch.) ,
Wave generator,
MAC circuit

Flash

RAM: 16 KB
Flash: 256 KB

144

MB91F475

RAM: 24 KB
Flash: 384 KB

144

MB91F478

RAM: 32 KB
Flash: 512 KB

144

MB91F479

Evaluation
device

RAM: 40 KB
ROM: 512 KB

Evaluation target device

MB91470

series

MB91FV470

MB91480
series

Continued)

DMAC (5 ¢ch),

—18/10-bit A/D converter

(10 ch. x 1 unit,

4 ch. x 2 unit) ,
Multi function serial
interface : 3 ch.,
Reload timer

(16 bit x 2 ch.) ,
PPG timer

(16 bit x 8 ch.) ,
Base timer

(16 bit x4 ch.),
External interrupt input
(10 ch. + NMI) ,
Input capture

(16 bit x 8 ch.) ,
Output compare
(16 bit x 12 ch.) ,
free-run timer

(16 bit x 6 ch.) ,
Wave generator,
MAC circuit

Flash

RAM: 16 KB
Flash: 256 KB

100

MB91F482

RAM: 32 KB
Flash: 512 KB

100

MB91F487

Mask

RAM: 16 KB
ROM: 256 KB

100

Evaluation
device

RAM: 40 KB
ROM: 512 KB

MB91482 *

Evaluation target device

MB91480

series

MB91FV470

*: Under development




MB91470 series

e Car audio and car navigation, etc.

MB91F478
MB91F475
Flash: 256 MB

RAM: 16 KB

Flash: 384 MB
RAM: 24 KB

32-bit FR Family

MB91F479 e Maximum clock frequency : 80 MHz

Flash: 512 KB
RAM: 32 KB

e Operating temperature range : -40 °C to +85 °C
e Operating power supply voltage: +4.0 V to +5.5 V

Operating Package

Part number power supply LQFP

voltage (V) (0.4 mm)

Functions

MB91F475 144P

MB91F478 144P

+4.0to +5.5

MB91F479 144P

Maximum operating frequency: 80 MHz

Flash memory: 512 KB

RAM: 32 KB

DMAC: 5 ch.

8/10-bit A/D converter: 12 ch. x 1 unit

12-bit A/D converter: 4 ch. x 2 unit

Multi function serial interface (UART/SIO/I?C): 6 ch.
Reroad timer: 16 bit x 2 ch.

PPG timer: 16 bit x 4 ch.

Base timer: 16 bit x 4 ch.

External interrupt input: 10 ch.

Input capturer: 16 bit x 4 ch.

Output compare: 16 bit x 6 ch.

free-run timer: 16 bit x 4 ch.

Wave generator (for motor drive)

MAC (Multiplication and Addition Calculator) circuit

Package: P-plastic

MB91480 series

e Car audio and car navigation, etc.

/  MB91482 MB91F482
ROM: 256 MB |
\ RAM: 16 KB y

N — — — -
Under development

Flash: 256 MB
RAM: 16 KB

MBO1F487 o Maximum clock frequency : 80 MHz

Flash: 512 KB
RAM: 32 KB

e Operating temperature range : -40 °C to +85 °C
» Operating power supply voltage: +4.0 V to +5.5 V

Operating Package

Part number power supply LQFP

voltage (V) (0.5 mm)

Functions

©MB91482 100P

MB91F482 100P
+4.0to +5.5

MB91F487 100P

Maximum operating frequency: 80 MHz

Flash memory: 512 KB

RAM: 32 KB

DMAC: 5 ch.

8/10-bit A/D converter: 10 ch. x 1 unit, 4 ch. x 2 unit
Multi function serial interface (UART/SIO/I?C): 3 ch.
Reroad timer: 16 bit x 2 ch.

PPG timer: 16 bit x 8 ch.

Base timer: 16 bit x 4 ch.

External interrupt input: 10 ch.

Input capturer: 16 bit x 8 ch.

Output compare: 16 bit x 12 ch.

free-run timer: 16 bit x 6 ch.

Wave generator (for motor drive)

MAC (Multiplication and Addition Calculator) circuit

Package: P-plastic
©: Under development
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252

(Continued)

Series name

Function

Type

RAM/ROM

Pin
number

MB91605
|| series

Continued)

DMAC (4 ch)),

—A/D converter

(10-bit x 12 ch.) ,
Multi function serial
interface : 12 ch.,
Reload timer

(16-bit x 3 ch.),

Base timer

(16-bit x 12 ch.) ,
HDMI-CEC (1 ch.),
External interrupt input
(24 ch. + NMI) ,

ROM less |—

RAM: 128 KB
Instruction cash: 8 KB
Data cash: 8 KB

— 176

Part number

MB91605




MB91605 series

32-bit FR Family

e For TV/PDP control, home electric equipment, etc.

MB91605
RAM: 128 KB
Instruction cashe : 8 KB
Data cashe : 8 KB

e Maximum clock frequency : 80 MHz

e Operating temperature range : -10 °C to +70 °C

* Operating power supply voltage: +3.0 V to +3.6 V
+1.65Vto+1.95V

Operating Package
Part number power supply LQFP Functions
voltage (V) (0.5 mm)
Maximum operating frequency: 80 MHz
RAM : 128 KB
Instruction cashe : 8 KB
Data cashe : 8 KB
DMA controller : 8 ch.
A/D converter: 10-bit x 12 ch.
MB91605 +3.010+3.6 176P | Multi function serial interface (UART/SIO/IPC): 12 ch.

+1.651t0 +1.95

Reroad timer: 16 bit x 3 ch.

Base timer (reroad timer/PWM/PWC/PPG, for 32-bit mode): 16 bit x 12 ch.
HDMI-CEC : 1 ch.

External interrupt input : 24 ch.

SDRAM I/F

Watch DOG Timer

Package: P-plastic
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254

(Continued)

Series name

Function

Type

RAM/ROM

Pin
number

MB91635
|| series

DMAC (8 ch.),

1 10-bit A/D converter

(31 ch. x 2 unit) ,
8-bit D/A converter
(3ch,),

Multi function serial
interface : 12 ch.,
Reload timer

(16 bit x 3 ch.) ,
U/D counter

(16 bit x 4 ch.) ,
Base timer

(16 bit x 16 ch.),

External interrupt input

(32 ch. + NMI) ,
Input capture

(32 bit x 8 ch.) ,
Output compare
(32 bitx8ch.),
free-run timer

(32 bit x 2 ch.) ,
Watch timer,
External bus mode

Flash

RAM: 48 KB
Flash: 512 KB

| 144

Part number

RAM: 64 KB
Flash: 1 MB

144

MB91F637

Evaluation
device

RAM: 128 KB

MB91F639

Evaluation target device

MB91645
series

Continued)

DMAC (8ch.),

1 10-bit A/D converter

(31 ch. x 2 unit) ,
8-bit D/A converter
(3ch,),

Multi function serial
interface : 12 ch.,
Reload timer

(16 bit x 3 ch.),
U/D counter

(16 bit x 4 ch.) ,
Base timer

(16 bit x 16 ch.) ,

External interrupt input

(32 ch. + NMI) ,
Input capture

(32 bit x 8 ch.) ,
Output compare
(32 bitx8ch.),
free-run timer

(32 bitx2ch.),
Watch timer,
External bus mode

Flash

RAM: 48 KB
Flash: 512 KB

— 176

MB91635
series

MB91FV650

Evaluation
device

RAM: 128 KB

MB91F647

Evaluation target device

MB91645
series

MB91FV650




32-bit FR Family

MB91635 series

* For home electric equipment, camera, AV products, etc.

MB91F639 e Maximum clock frequency : 60 MHz

Flash: 1 MB » Operating temperature range : -40 °C to +85 °C
RAM: 64 KB « Operating power supply voltage: +2.7 V to +3.6 V

MB91F637
Flash: 512 MB

RAM: 48 KB

Operating Package
Part number power supply LQFP Functions
voltage (V) (0.5 mm)

Maximum operating frequency: 60 MHz
Flash memory: 512 KB (MB91F637)
1 MB (MB91F639)
RAM: 48 KB (MB91F637)
MB91F637 144P 64 KB (MB91F639)
DMAC: 8 ch.
10-bit A/D converter: 31 ch. x 2 unit
8-bit D/A converter: 3 ch.
Multi function serial interface (UART/SIO/I2C): 12 ch.
Reroad timer: 16 bit x 3 ch.
U/D counter: 16 bit x 4 ch.
Base timer (reroad timer/PWM/PWC/PPG, for 32-bit mode): 16 bit x 16 ch.
External interrupt input: 32 ch.
MB91F639 144P Input capturer: 32 bit x 8 ch.
Output compare: 32 bit x 8 ch.
Free-run timer: 32 bit x 2 ch.
Watch timer
External bus mode

+2.7 1o +3.6

Package: P-plastic

MB91645 series

* For home electric equipment, camera, AV products, etc.
MB91F647 e Maximum clock frequency : 60 MHz
Flash: 512 MB e Operating temperature range : -40 °C to +85 °C
RAM: 48 KB » Operating power supply voltage: 1/0: +2.7 to +3.6
Internal logic: +1.65 to +1.95

Operating Package
Part number power supply LQFP Functions
voltage (V) (0.5 mm)

Maximum operating frequency: 60 MHz

Flash memory: 512 KB

RAM: 48 KB

DMAC: 8 ch.

10-bit A/D converter: 32 ch. x 2 unit

8-bit D/A converter: 3 ch.

Multi function serial interface (UART/SIO/I?C): 12 ch.
Reroad timer: 16 bit x 3 ch.

U/D counter: 16 bit x 4 ch.

Base timer (reroad timer/PWM/PWC/PPG, for 32-bit mode): 16 bit x 16 ch.
External interrupt input: 32 ch.

Input capturer: 32 bit x 8 ch.

Qutput compare: 32 bit x 8 ch.

Free-run timer: 32 bit x 2 ch.

Watch timer

External bus mode

I/O: +2.7 to +3.6
MB91F647 Internal logic: 176P
+1.65 to +1.95

Package: P-plastic
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256

(Continued)
. . Pin
Series name Function Type RAM/ROM number
MB91660| [DMAC (8ch), RAM: 32 KB

series [ | 10-bit A'D converter Mask ROM: 384 kB [| 120
(24 ch. x 2 unit) ,
8-bit D/A converter
(8ch.), RAM: 48 KB
Multi function serial inter- Flash | Flash: 512 KB || 120
face : 12 ch.,
Reload timer

(16 bit x 3 ch.) ,
U/D counter

(16 bit x 4 ch.) ,
Base timer

(16 bit x 16 ch.),
External interrupt input
(32ch.),

Input capture

(32 bit x 8 ch.) ,
Output compare
(32 bitx8ch.),
free-run timer
(32 bit x 2 ch.) ,
USB Function
(Full-speed) ,
USB Mini-Host
(Full-speed) ,
Slave interface
Watch counter

Part number

MB91661 *

MB91F662

*: Under development



MB91660 series

e For TV controll, home electric equipment, etc.
MB91F662

/s MB91e6T
ROM: 384 MB

\ RAM:32kB y

N— —

Flash: 512 KB

RAM: 48 KB

Under de_velo_pn;ent

32-bit FR Family

e Maximum clock frequency : 33 MHz

» Operating temperature range : -40 °C to +85 °C
» Operating power supply voltage: +3.0 V to +3.6 V

Part number

Operating
power supply
voltage (V)

Package

LQFP
(0.5 mm)

Functions

©MB91661

MB91F662

+3.0to +3.6

120P

120P

Maximum operating frequency: 33 MHz
ROM : 384 KB (MB91F661)
Flash memory: 512 KB (MB91F662)
RAM: 32 KB (MB91661)
48 KB (MB91F662)
DMA controller : 8 ch.
10-bit A/D converter: 24 ch. x 2 unit
8-bit D/A converter: 3 ch.
Multi function serial interface (UART/SIO/I?C): 12 ch.
Reroad timer: 16 bit x 3 ch.
U/D counter: 16 bit x 4 ch.
Base timer (reroad timer/PWM/PWC/PPG, for 32-bit mode): 16 bit x 16 ch.
External interrupt input: 32 ch.
Input capturer: 32 bit x 8 ch.
Qutput compare: 32 bit x 8 ch.
Free-run timer: 32 bit x 2 ch.
USB Function (Full-speed)
USB Mini-Host (Full-speed)
Slave interface
Watch timer
Watch DOG Timer

Package: P-plastic

©: Under development
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32-bit FR Family Support Tools

FR Family Support Tools
Features of Support Environments

(1) Comprehensive Development Environments (Sorrune Workbench) around C language

* Achieving effective development environments

* Enhancing the concerted use of independent development tools, allowing all tools to behave as if they were a single
tool

* Support in collaboration with source generation management tools

* Made available both japanese and english version simultaneously

(2) Supporting the tools for quality, performance, analysis of source programs
* SOFTUNE C/C++ Checker
Investigating the description form of a source to display the information to enhance portability/maintainability

* SOFTUNE C/C++ Analyzer
Analyzing the source description; displaying the overall hierarchical organization; effective for maintainability/
portability

(3) Providing Embedded Real-time OS
¢ In conformance with uITRON Specifications known as the japanese industry standard
puITRONS.0 Specifications Sortune REALOS/FR
pnITRON4.0 Specifications Sortune REALOS/FR Spec.4
* In conformance with uT-Kernel Specifications known as the Embedded Real-time OS for the next generation
uT-Kernel Specifications SoFTune nT-REALOS/FR
¢ The flexible system configuration matched to customer's application
SorTunE REALOS Configurator
* The development of customers of debugging and the tuning work, etc. is strongly backed up
SorTUNE REALOS Analyzer

(4) The application development for the vehicle equipment control OS OSEK is supported
* Analyzing the transition of task states to graphically display the results
SorTunE OSEK Analyzer
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32-bit FR Family Support Tools

Development Procedure (When Fujitsu Microelectronics product is used.)

Linker FLNK911 e -

Configuration file
RCF911 Q intgeractive mo@

Configurator

C/C++
source
- T T~ -
) -~ ~
C/C++ compiler FCC911 / Workbench \
/
SOFTUNE SOFTUNE PO \
C/C++ checker C/C++ analyzer \
Tools in a concerted way.
C/C++ checker C/C++ Analyzer Asszfjr;r::t:er h N Y-/
- ~
~ — -
. Output FASM911 Macro assembler
Adt" 'c‘f function-to-function
outpu struction, reference
information and
statistical information
Object
Module
| Real time OS
Librarian FLIB911
___________ REALOS/FR - -
S : :
Library : REALOS :
\r/ . kernel source .
l | l

when REALOS/FR

Absolute Linkage
assemble mapping

Load
module

Load module SorTuNE workbench debugger

converter F2mMS - :
Simulator Emulator Monitor
debugger | debugger debugger

ROM Writer W
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32-bit FR Family Support Tools

SorTunE V6 Support Software Product List (For FR Family)

Operating Product number
SEIENS Environment (Maintenance number) ReTre
SP365030118QAC .
SOFTUNE V6 1 license
Professional Pack (SP365030118MAC)
<Components> SP365030118QBC .
- Workbench (SP365030118MBC) | S licenses
- C/C++ compiler SP365030118QCC | o .
- Assembler Pack (SP365030118MCC)
= Gl alEler SP365030118QDC
- C/C++ checker (SP365030118MDC) 10 licenses
SOFTUNE V6
REALOS/FR Embedded License I
<Components> SP365000218RCC E'I;CS’GN ffé(; Specifications
g ) (SP365000218MAC) Kernel (source code provided)
- REALOS Configurator
- REALOS Analyzer
SOFTUNE V6
REALOS/FR Evaluation License I
<Components> SP365000218EVC Egi?;‘ui't?oipec'f'ca"ons
- Kernel =)
- Personal computers
- REALOS Configurator Rt simﬁar Kernel (no source code)
- REALOS Analyzer IBM compatibles
SOFTUNE V6 - Operating OS
REALOS/FR Spec.4 Embedded License |  \WindowsXP I
<Components> Windows2000 SP365001518RCC tll;r:rgeN ffé(é Specifications
- Kernel Source Code - In Circuit Emulator (SP365001518MAC) Kernel (source code provided)
- REALOS Configurator MB2197 series
- REALOS Analyzer MB2198 series
SOFTUNE V6
REALOS/FR Spec.4 Evaluation License I
<Components> SP365001518EVC Egiﬁ’;\l‘u‘;'t?oipec'f'ca“ons
e : =) Kernel (no source code)
- REALOS Configurator
- REALOS Analyzer
SOFTUNE V6
uT-REALOS/FR Embedded License T-Kernel Specifications
<Components> SP3650P1218RCC | 1 -FeT freep
~LGI] (SP3650P1218MAC) Kernel (no source code)
- uT-REALOS Configurator
- REALOS Analyzer
SOFTUNE V6
uT-REALOS/FR Evaluation License T-Kernel Specifications
<Components> SP3650P1218EVC | K evaluatiopn
- Kernel =)
- WT-REALOS Configurator Kernel (no source code)
- REALOS Analyzer
- Personal computers

FMV and similar .
SOFTUNE V6 IBM compatibles SP365031918QAC C;‘;'gf'jam:r'] fgLOEEKoTE?:k?;bi X
OSEK Analyzer - Operating OS —) Cor oratign A

WindowsXP P

Windows2000

¢ The part number is an ordered number of the newest version.
* Please contact us if purchasing the previous version as a different part is used.
¢ An electronic manual (PDF format) is provided with each product (Japanese and English). Printed manuals are sold separately.
* Operating OS corresponds to Japanese and English.
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SOFTUNE

32-bit FR Family

Support Tools

1. The SOFTUNE Integrated Development Environment

Scale
2004
= MATLAB links
2003
* QAC links
- VPS/IO Connector links
2000 2007
+ Statemate MAGNUM links SOFTUNE V6 - WT-REALOS Kernel
« RIMC links FR-V/FR Family
- C/C++ Compiler 5004
1998 ; - Assembler Pack - OSEK
+ UML |I.nkS - High Speed Simulator 2005
" ZIPC links - C/C++ Checker - C/C++ Coacher
- C/C++ Analyzer
V5 - REALOS Kernel
- REALOS Configurator
- REALOS Analyzer
- C Compiler
- Assembler Pack
- C Checker 2003 .
- C Analyzer - High Speed Simulator
SOFTUNE V3 - REALOS Kernel
F2MC-16/8L Family - REALOS Configurator 2004
- REALOS Analyzer - OSEK' Analyzer
>
1998 1999 2000 2001 2003 2004 2005 2006 2007 Year

2. SOFTUNE Structure and Features
Integrated manager and debugger modules

Errors can be corrected on the fly, as they are discovered, and the resulting code can be debugged on the spot.

A variety of tools to support C/C++-language coding

“C/C++ Checker” confirms code operation and “C/C++ Analyzer’ analyzes the code’s structure.
Includes such tools as Configurator and Analyzer to facilitate the use of REALOS, which conforms to the uITRON

specifications.

(1) Removing the Annoying Settings which are Part of Program Development

Developing programs for different systems requires the programmer to edit source code, perform actual builds and
confirm program operation (debug). Finally, the programmer returns to the editing process to incorporate necessary

changes, as indicated by the debugging results.

SOFTUNE is an integrated developing environment which is designed to perform such repetitive processes smoothly
and efficiently. It is the next generation of SOFTUNE, which has evolved to meet various needs of our customers.

(2) Program Flow

Error correction

Building Debugging
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32-bit FR Family Support Tools

(3) Structure of SOFTUNE

» SortuneE Workbench (Development Manager/Debugger)

SOFTUNE V6
language
tool

o C/C++ Compiler

o Assembler

SOFTUNE V6
cooperation

o C/C++ Checker
o C/C++ Analyzer

SOFTUNE V6
REALOS

o Kernel

» Configurator
e Analyzer

e Linkage Kit

(4) Environment with SOFTUNE

The Efficient and Easy-to-Use Integrated Developing Environment
Program development requires repeated editing, make/build, and debugging operations. Performing these functions
smoothly and effectively contributes to improved efficiency.
The SoFTUNE integrated developing system is designed to meet program developers’ numerous demands, while
ensuring ease of use.

Make/build Register window

Source window

= Softune Workbench - sample : Debug
File Edit View Project [ Debug Setup WWindow Help

T

et v e et e s ol (@R ST

= B sample.abs B demo3.c
=] Lrce =
Demo3.c = 93: int o = 13 101X
94: int co; A .
B Startup asr : RO:D0000D0A R1:00000001 &
: & P i 85: mumdt = 103 R2:00000000 R3:00000000  ~
; Include @ o6 ackdat = 0; R4:00000000 RS: 00000000 |
[ Object | 9% R5:00000000 R7:00000000
J'-X 98: SOrt isdatpl); /* dat| Rg:00000000 R3: 00000000
iy 9g: 10:00000000 R11:00000000
s 100z 12:0000E218 R13:0000EALL
L. 101 14:000CEETD R1S:0000EEGS
) iy 102 92| T H: 00000000 MDL: 00000000
[ 103 93|~ int cc = 1; RP:000FOS9E  P5:000F0004
7 104: 94" int co; PC:000FO010 USP: 00000000
s 108: 95" numdt = 18;) [55P:0000EESS CCR:--—— z--
iy 1o6: 96|~ @ckdat = 0;] §:0 L0 W0 il
= 107: 971, w0 coostRi—- plo 7|
4 | oe: d| T )
Ll | TN Tz
s 1 Mz iy rc
[Startup.asm P =]
INow linking...

Warning detected,

K0

N

DEBUG [MB1101 Wﬁreak P=000FO0D

Output window

Project window Tool display

Editing window
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3. Manager Functions
Software programming proceeds according to the “project file,” which contains all the information needed for pro-
gramdevelopment.
Workspace can manage two or more projects.

Coding Building Debugging
| | |
SorTuNE Workbench li

| Work space |
r —| Project | I il *I Project |> ————— I
| 1 |
| 1 |
| . 1 |
| 1 |
| 1 |
| 1 |
: | Option | : I | Option | :

|

L __ J ol |

( Editor ) ( Compiler ) C Assembler )

< Emulator > C Simulator > CMonitor/Debugger)

(1) Effective Project Usage
Whether working alone on several projects simultaneously Common project file
or developing a project as a group, project files can be used

to create a simple developing environment.

Operator A Operator B Operator C

(2) Extremely Easy to Use
¢ Built-in Editor
The built-in editor comes complete with many useful func- SIS Mt
tions, such as visual keyword emphasis and auto-indent. Aplcizi 2
e Error Jump and On-line Help
Errors that occur during builds are displayed in the output
window at the bottom of the screen.
To make a “Tag-jump” Double-click Mouse.Once on the error
press “F1 key” for a more detailed error display.
* Cooperation with Commercially Available Editors
To meet developers’ requests to use editors to which they i -
are accustomed, SOFTUNE can be configured to use the fol-
lowing commercially available editors:
Codewright32, TextPAD32 and others.

(3) Customizable Environment

When sharing files, cooperation with source generation management tools is assured, and file type conversion tools
are called up, so that each person can operate in his or her own customized developing environment.
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4. Debugger Function
SorTuNE Workbench supports three debuggers that are needed at various stages of development. The appropriate
debugger environment can be selected to match the situation.

SOFTUNE Workbench

Simulator
debugger

Emulator
debugger

Monitor
debugger

RS-232C Memory
In Circuit Target Instruction Set
Emulator Board Simulator

(1) Easy-to see Screen Information
The user can freely change the screen layout by selecting the necessary windows. In addition, the displayed infor-
mation can be selected to provide only the information that is necessary.

Ee Edt Yww Ercect Debug Setp Weindow Help
| Bl=ciay A e

&= Softune Workbench - sample : Debug [ O[]
[

@Jject window i

— . (fegstrvindo)
7T arvols e " || g sl

CrSrirMFPZr Ve

['....u....., |
T =

DEBUG (MEDTIDE (G0 Bresh  [P=000FO01E

(2) Simple Environment Setting

¢ Debugging Environment: Setup Wizard
The setup wizard supports the selection of communication lines with emulator and boards, as well as window set-
tings.

* MCU Operating Environment
The so-called “CPU information file,” which contains the information required to support all MCUs, is provided as
standard. Necessary information such as 1/O port locations, ROM/RAM capacity and initial addresses can be set
automatically.

» Saving and Restoring the Debugging Environment
Previous debugging environment specification, such as window locations, breakpoint settings, and memory map-
ping information, are saved, so that these settings are restored the next time the program is initiated.
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5.Cooperation

In cooperation with SoFTuNe Workbench, the following SOFTUNE components help improve the quality of C-language
programming, which greatly increases reviewing and documentation efficiency.

1) SOFTUNE C/C++ Checker

Designed to meet the following requests from beginners through to advanced users:
* Eliminate all coding mistakes.

* Review programs quickly and efficiently.

* Enable even C-language beginners to create quality code.

* Maximize coding skKills.

* Use software assets on Fujitsu Microelectronics CPUs.

The SorTune C Checker checks code for maintainability, methods of expanding specifications and transportability;

indicates areas where quality and performance could be improved; and reports these results to the user. The user
can then review the C-language code.Outline

Recent software (ROM) for embedded microcontrollers has been developed in the C language. However, it is

difficult to understand messages which are output from a compiler unless the language specifications are well
known.

This development support tool checks C-source programs to display and print advice for better quality and
performance. It also has the facility for selecting necessary advice carefully.

(1) Features

» Outputs advice suitable for objectives: Portability, coding error

performance, porting to Fujitsu Microelectronics CUP’s
¢ Allows customization to a programmers level.

¢ Works with C compilers for Fujitsu microcontrollers.
* Provides easy operation and simple display over a GUI.

(2) Advising Function
The following pieces of advice are given. “Reason of Check”, “Example of Program”, “Suggestion of Correction”, and “One-point

Advice” are displayed and explained for each check item.
¢ Portability

This tool makes a close check on the items “processing-defined operation” and “undefined operation” which can be
problems in portability in the ANSI standard.
It also gives an explanation of the operation of C compilers (fcc911 and cc907) for Fujitsu microcontrollers.

For example, the tool gives the user proper advice on many problems (such as a data type acceptable to a
structure, code, and its arrangement) at the time of printing.
Coding error

This tool indicates the items which are not wrong in the language specifications but may cause an error and the
items which are logically inconsistent.

For example, the equivalent expression “i £ (a==0)" in the if statement is likely to be typed as the assignment
expression “if (a=0)” by mistake. Most compilers cannot detect such an error.
¢ Performance

This tool indicates the items which generally provide better performance and the items which are essential and
effective for the FR family and F2MC-16 family.

Stress is especially, put on the detection of object size reduction which can be a problem in software for
embedded microcontrollers.

For example, if a function return value is a structure of the double type, an area is reserved for the return value and
an object to be transferred to the area is output.

This tool advises the user to transfer the function return value by a pointer and largely reduce the objects size.
* Porting to Fujitsu Microelectronics CUP’s

This tool advises the user what to consider in porting existing software from other makers’ CPU to Fujitsu Microelectronics
CPU in the FR family and FAMC-16 family.

For example, in porting software resources created for the FAMC-16 family to the FR family, this tool advises the

user to delete the expansion specifications (__ far, __near, and __direct etc.)inherentto the FPMC-16
family.
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2) SOFTUNE C/C++ Analyzer
Designed to meet the following user situations:
One wishes to examine a program’s structure or processing, but the programmer is absent or documentation is

Indicated messages output
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unavailable.

During program development, one wishes to create a structural program that takes into account structure and

processing.

One wishes to examine the range of effects that altering a program will create.

* Coding error indicated and advice displayed
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One wishes to create a program’s internal documentation.
One wishes to explore the possibilities of a more efficient program.

The structure and usage of data in a C-language source programs are displayed visually, and the internal data
structure, functional tree, stack usage and other information can be acquired and stored in a file.

(1) Outline
Recent software (ROM) for embedded microcontrollers is increasingly extending its development scale. This

situation is created from development by many programmers, diversion of existing resources, and use of package

programs.

This development support tool statically analyzes the C-source program to visually display and print the function-to-
function structure, reference data, and statistical data. This tool creates data necessary for design and mainte-
nance, as well as having a feature peculiar to C compilers for Fujitsu Microcontrollers (a feature of calculating the

maximum amount of stacks used), considering its embedded feature.

(2) Features
¢ Displays and prints the function-to-function structure, reference data, and statistical data.
¢ Supports the embedded capability of C compilers for Fujitsu microcontrollers.

* Provides easy operation and simple display over a GUI.

266



32-bit FR Family Support Tools

(3) Explanation of Features
The following data is enabled for development, maintenance, and higher porting efficiency.

Graphic flow

This feature block-structures function calls for visual display. It also allows the display of the entire function and

calls from any function and the retrieval of functions.
Logic flow

This feature visually displays the internal structure of the C-source program.
For example, it shapes the control structure of for and switch statements and structure declarations. A jump
feature for retrieval by functions, variable, tag, and macro names is also provided.

Displaying statistical data

This feature displays the complexity and line count of a programs every function, the source of destination
function name, and the count of appearance of (i £, for and asm statements etc.).

Displaying argument data

This feature displays data about the function-called file name and line number, the return value of the declared
function, and the type of argument. It also checks the adjustability of dummy argument with actual argument.

Displaying cross-reference data

This feature displays data about the functions and variables that a function is using, tag and macro declarations,

and the appearing line number.
Displaying global data

This feature displays the function using global variables. It also detects unused global variables.

Program checking

This feature checks and displays the adjustability of dummy argument with actual argument.

Calculating the maximum amount of stacks used

This feature calculates and displays the amount of stacks used in the entire function, as well as in any function.
This calculation is made on the basis of the output of C compilers (fcc911 and ¢c907) for Fujitsu microcontrollers

(FR family and F2MC-16 family).

Displaying graphic flow
. <]
=l e R & T

g hibd

] ') 2
WTEAOA R

Displaying logic flow (focus), argument and
global data

» Displays stack use volume (green numbers) and
largest stack configuration (orange numbers)
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3) SOFTUNE C/C++ Compiler
* Complies with the ANSI C, ISO/ANSI C++, and EC++ specifications
Complies with ISO/IEC 9899-1990 and ISO/IEC 14882-1998
* Advanced general-purpose optimization function
Performs a detailed analysis of the program to optimize the code at the global, local, and instruction levels.
¢ Optimize for code size function
When the -Ksize option is specified, the compiler optimizes the program to reduce the code size.
* Optimize for execution speed function
When the -Kspeed option is specified, the compiler optimizes the program to improve the execution speed.
* Supports extended functions for embedded applications
The compiler supports a range of extended functions for embedded applications, including an assembly language function,
interrupt coding function, and 1/0O access function.
* Supports automatic generation of C++ templates
Together with the linker, the compiler generates template instances with minimum object size without involving any complicated
procedures.

6. MITRON3.0 Compliant Real Time OS for FR Family (SOFTUNE REALOS/FR)

(1) Overview
SorTuNE REALOS/FR is the real time OS for the FR Family of
Fujitsu Microelectronics proprietary 32-bit MCUs, conforming to the

MITRONS.O specifications known as the japanese industry stan- Q
dard. rs.\o <.
d 2
* Features : G} A
MITRON 3.0 specifications "E\ ‘Z\D
System design customized for 32-bit MCUs for control purposes 8 REALOS =
High-speed dispatch and interrupt processing
In-line expansion of service call functions Kernel
Providing a sample 1/O driver
Easy-to-use GUI-based configurator 2, &
Graphical analysis tool REALOS Analyzer %y (\c)\\
Sk debuggin®
* REALOS/FR Specifications
Name Description

Target CPU FR

Maximum number of task 32, 767

Maximum number of priority levels 32

Scheduling method Priority-base, event-driven type

Number of system calls 58

Complying specifications MITRON 3.0 specifications

Kernel coding Assembly language

Application coding C and Assembly Languages

Kernel size About 2.7 KB (resident) to About 8.4 KB (maximum configuration)
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(2) Configuration

* Kernel
The kernel provides the basic functions of the real time OS. It is an event-driven, multitasking real time OS.
The functions to be used by application programs can be selected as system calls.

e System calls

Function Instruction Description
sta_tsk Start task
ext_tsk Exit local task
ter_tsk Terminate remote task

dis_dsp Disable dispatch

Task management functions ena_dsp Enable dispatch

chg_pri Change task priority
rot_rdq Rotate task ready queue
rel_wai Release remote task from wait state
get_tid Get local task ID
ref_tsk Reference task status
sus_tsk Force remote task into wait state
rsm_tsk Resume task in forced wait state
frsm_tsk Force task in forced wait state to resume execution
Task-supplied synchronization functions slp_tsk Put local task into sleep state
tslp_tsk Put local task into sleep state (to sleep until time-out)
wup_tsk Wake up remote task
can_wup Cancel task walk-up request
sig_sem Return semaphore resource
wai_sem Poll semaphore resource
preg_sem Poll semaphore resource (polling)
ref_sem Reference semaphore status
set_flg Set event flag
clr_flg Clear event flag
wai_flg Wait for event flag
Synchronization/transmission functions pol_flg Wait for event flag (polling)
twai_flg Wait for event flag (with time-out)
ref_flg Reference event flag status
snd_msg Send data to mailbox
rcv_msg Receive data from mailbox
prcv_msg Poll and receive message from mailbox (polling)
trcv_msg Receive data from mailbox (with time-out)
ref_mbx Reference mailbox status
get_blk Get variable length memory block
) pget_blk Get variable length memory block (polling)
VT B e miEmen (22 Sel_blk Return variable ?ength mer’r):ory block ’
ref_mpl Reference variable length memory block

get_blf Get fixed length memory block
pget_blf Get fixed length memory block (polling)

Fixed length memory pool tget_blf Get fixed length memory block (with time-out)
rel_blf Return fixed length memory block
ref_mpl Reference fixed length memory block status
ret_int Return from interrupt handler
loc_cpu Disable interrupt and dispatch
Interrupt management function uni_cpu Enable interrupt and dispatch
chg_ilm Change interrupt level
ref_ilm Reference interrupt level status
set_tim Set system clock
get_tim Reference system clock
dly_tsk Delay task
def_cyc Define cyclic handler
Time c functions act_cyc Activate/control cyclic handler
ref_cyc Reference cyclic handler status
def_alm Define alarm handler
ref_alm Reference alarm handler status
ret_tmr Return from timer handler
get_ver Get version number

SHBIEI ENE EE L G ref_sys Reference system status
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e Sample programs
Sample programs are provided as practical coding examples for user training purposes.

* REALOS Configurator

The configurator helps when setting conditions for creating
the REALOS kernel, Necessary settings are made according
to the display on the configurator screen, simplifying kernel
configuration.

W OO000O0Z  ROTMD
HO0000003 - NOTMD

(I A — ]

* REALOS Analyzer
The performance of the system by which REALOS is builtin T e = 1
and the state transition of the task are analyzed and dis- == = e —— =
played by Graphic. A ] e

- Displaying object conditions

- OS break (execution break, access break, dispatcher
break, service call/system call break)

- Issuing a service call/system call

- Task transition flow

- Stack status

- Task context watch
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7. ITRON4.0 specifications compliant Real Time OS for FR Family (SOFTUNE REALOS/FR Spec.4)

(1) Overview
SorTuneE REALOS/FR Spec.4 is the real time OS for the FR Family
of Fujitsu Microelectronics proprietary 32-bit MCUs, conforming to
the uITRON4.0 specifications.

& %

* Features o? %
MITRONA4.0 specifications "E\ \?D
System design customized for 32-bit MCUs for control purposes o =
High-speed dispatch and interrupt processing o REALOS
Support for dynamic creation and deletion of a object Kernel
Support for Mutex, Message buffer and so on
In-line expansion of service call functions 2, o
Providing sample I/O drivers "/z;} (\c‘;\\o
Easy-to-use GUI-based REALOS configurator Sk depy gg-mg’\“
Graphical analysis tool REALOS Analyzer

e REALOS/FR Spec.4 Specifications

Name Description
Target CPU FR
Maximum number of task 32,767
Maximum number of priority levels 1,024
Scheduling method Priority-base, event-driven type
Number of service calls 128
Complying specifications HITRONA4.0 specifications
Kernel coding C and Assembly Languages
Application coding C and Assembly Languages
Kernel size About 11 KB (resident) to About 44 KB (maximum configuration)
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(2) Configuration

e Kernel

The kernel provides the basic functions of the real time OS.
It is an event-driven, multitasking real time OS.
The functions to be used by application programs can be selected as service calls.

¢ Service calls

i nstruction ipti i nstruction ipti
Function |Instruct Description Function |Instruct Description
cre_tsk Create Task cre_mtx Create Mutex
acre_tsk Create Task (ID Number Automatic Assignment) acre_mtx | Create Mutex (ID Number Automatic Assignment)
del_tsk Delete Task del_mtx Delete Mutex
act_tsk Activate Task loc_mtx Lock Mutex
can_act Cancel Task Activation Requests ploc_mtx | Lock Mutex (Polling)
Task Manage- sta_tsk Activate Task (with a Start Code) tloc_mtx Lock Mutex (with Time-out)
ment Func- ext_tsk Terminate Invoking Task unl_mtx Unlock Mutex
tions exd_tsk | Terminate and Delete Invoking Task E;](ten'de?' Syn-|  ref_mtx Reference Mutex State
ter_tsk Terminate Task chronization
ch§ pri Change Task Priority and Communi-|  cre_mbf Create Message Buffer ) i
get_pri Reference Task Priority cation Func- acre_mbf | Create Message Buffer (ID Number Automatic Assignment)
ref_tst Reference Task State (Simplified Version) psnd_mbf | Send to Message buffer (Polling)
slp_tsk Put Task to Sleep tsnd_mbf | Send to Message buffer (with Time-out)
tslp_tsk Put Task to Sleep (with Time-out) rev_mbf Receive from Message Buffer
Task Depen- wup_tsk Walk-up Task prcv_mbf | Receive from Message Buffer (Polling)
dent S r?chro- can_wup | Cancel Task Walk-up Requests trev_mbf Receive from Message Buffer (with Time-out)
nizatio)rll rel_wai Release Task from Waiting ref_mbf Reference Message Buffer State
Functions sus_ttst guspend;’ask ded Task cre_mpf Create Fixed-Sized Memory Pool
frrssrrz_tssk Fs;TQeR::LE’;Z gus Eciesnded Task acre_mpf | Create Fixed-Sized Memory Pool (ID Number Auto-
dlv tsk Dela 1¥ask P matic Assignment)
Y- Yy Fixed-Sized del_mpf Delete Fixed-Sized Memory Pool
def_tex Define Task Exception Handling Routine Memory Pools get_mpf | Acquire Fixed-Sized Memory Block
Task Excep- ras_tex Raise Task Exception Handling y pget_mpf | Acquire Fixed-Sized Memory Block (Polling)
tion HandIiFr’I dis_tex Disable Task Exceptions tget_mpf | Acquire Fixed-Sized Memory Block (with Time-out)
Functions 9 ena_tex Enable Task Exceptions rel_mpf Release Fixed-Sized Memory Block
sns_tex Reference Task Exception Handling State ref_mpf Reference Fixed-Sized Memory Pool State
ref_tex Reference Task Exception Handling State cre_mpl Create Variable-Sized Memory Pool
cre_sem | Create Semaphore acre_mpl | Create Variable-Sized Memory Pool (ID Number
acre_sem | Create Semaphore (ID Number Automatic Assignment) Automatic Assignment)
del_sem Delete Semaphore Variable-Sized del_mpl Delete Variable-Sized Memory Pool
sig_sem Release Semaphore Resource Memory Pools get_mpl Acquire Variable-Sized Memory Block
wai_sem | Acquire Semaphore Resource y pget_mpl | Acquire Variable-Sized Memory Block (Polling)
pol_sem Acquire Semaphore Resource (Polling) tget_mpl | Acquire Variable-Sized Memory Block (with Time-out)
twai_sem | Acquire Semaphore Resource (with Time-out) rel_mpl Release Variable-Sized Memory Block
ref_sem Reference Semaphore State ref_mpl Reference Variable-Sized Memory Pool State
cre_flg Create Event flag set_tim Set System Time
acre_flg Create Event flag (ID Number Automatic Assignment) get_tim Reference System Time
del_flg Delete Event flag isig_tim Supply Time Tick
set_flg Set Event flag cre_cyc Create Cyclic Handler
clr_flg Clear Event flag acre_cyc | Create Cyclic Handler (ID Number Automatic Assignment)
wai_flg Wait for Event flag del_cyc Delete Cyclic Handler
pol_flg Wait for Event flag (Polling) Time Manage- sta_cyc Start Cyclic Handler Operation
twai_flg Wait for Event flag (with Time-out) ment Func- stp_cyc Stop Cyclic Handler Operation
Synchroniza- ref_flg Reference Event flag Status tions ref_cyc Reference Cyclic Handler State
tion and Com- cre_dtq Create Data Queue cre_alm Create Alarm Handler ! )
munication acre_dtq | Create Data Queue (ID Number Automatic Assignment) acre_alm | Create Alarm Handler (ID Number Automatic Assignment)
Functions del_dtqg | Delete Data Queue del_alm | Delete Alarm Handler
sndidtq Send to Data Queue sta_alm Start Alarm Handler Operation
psndidtq Send to Data Queue (Polling) stp_alm Stop Alarm Handler Operation
tsnd_dtq | Send to Data Queue (with Time-out) ref_aim Reference Alarm Handler State
fsnd_dtq Forced Send to Data Queue rot_rdq Rotate Task Precedence
rcv_dtq Receive from Data Queue get_tid Reference Task ID in the RUNNING State
prcv_dtqg | Receive from Data Queue (Polling) loc_cpu Lock the CPU
trev_dtq Receive from Data Queue (with Time-out) unl_cpu Unlock the CPU
ref_dtq Reference Data Queue State System State dis_dsp Disable Dispatching
cre_mbx__| Create Mailbox Management ena_dsp Enable Dispatching
acre_mbx | Create Mailbox (ID Number Automatic Assignment) (FURGEERS sns_ctx Reference Contexts
del_mbx | Delete Mailbox sns_loc | Reference CPU State
snd_mbx | Send to Mailbox sns_dsp Reference Dispatching State
rov mbx | Receive from Mailbox sns_dpn Reference Dispatch Pending State
prcv_mbx | Receive from Mailbox (Polling) ref_sys Reference System State
trcv_mbx | Receive from Mailbox (with Time-out) Interrupt Man- chg ilm Change Interrupt Mask
ref_mbx Reference Mailbox State agement 9- 9 P
Functions get_ilm Reference Interrupt Mask
System Con-
figuration ref_cfg Reference Configuration Information
Management ref_ver Reference Version Information
Functions
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e Sample programs

Sample programs are provided as practical coding examples for user training purposes.

* REALOS Configurator
The configurator helps when setting conditions for creating

the REALOS kernel, Necessary settings are made according

to the display on the configurator screen, simplifying kernel
configuration.

e REALOS Analyzer

The performance of the system by which REALOS is built in
and the state transition of the task are analyzed and dis-
played by Graphic.

Displaying object conditions

OS break (execution break, access break, dispatcher
break, service call/system call break)

Issuing a service call/system call

Task transition flow

Stack status

Task context watch
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8. pT-Kernel Specifications Compliant Real-Time OS for FR Family (SOFTUNE uT-REALOS/FR)

(1) Overview

SorTunE uT-REALOS/FR is the real time OS for the FR Family of
Fujitsu Microelectronics proprietary 32-bit MCUs, it is the next gen-
eration realtime Operating System conforming to the uT-Kernel

specifications. @’,\0( 4,)
S %
* Features N =
S < ®
pT-Kernel specifications o =
System design customized for 32-bit MCUs for control purposes o REALOS
High-speed dispatch and interrupt processing Kernel
High-speed system call processing by function call
Shift support by uITRON interchangeable API 2, o
Customizing of kernel by optimization function 0/,;} (\(‘,\\o
Power saving by power control function in each task < /"debu ggmg
Providing sample 1/O drivers
Easy-to-use GUI-based REALOS configurator
Graphical analysis tool REALOS Analyzer
* uT-REALOS/FR Specifications
Name Description
Target CPU FR
Maximum number of task 32,767
Maximum number of priority levels 1,024

Scheduling method

Priority-base, event-driven type

Number of service calls

108

Complying specifications

uT-Kernel specifications

Kernel coding

C and Assembly Languages

Application coding

C and Assembly Languages

274



32-bit FR Family Support Tools

(2) Configuration

e Kernel

The kernel provides the functions of the real time OS.
It is an event-driven, multitasking real time OS.
The functions to be used by application programs can be selected.

¢ Service calls

Function |Instruction Description Function |Instruction Description
tk_cre_tsk | Generate Task tk_cre_mpf | The fixed length memory pool is generated
tk_del_tsk |Delete Task tk_del_mpf | The fixed length memory pool is deleted
tk_sta_tsk | Starte Task tk_get_mpf | The fixed length memory block is acquired
Tk tk_ext_tsk | End Task tk_rel_mpf | The fixed length memory block is returned
Manage- tk_exd_tsk | Ende and delete Task Memory tk_ref_mpf | Refer to the state of the fixed length memaory pool
e tk_ter_tsk | Cancel Another task pool man- |tk_cre_mpl | The variable-length memory pool is generated
tk_chg_pri | Change priority of the task agement |[tk_del_mpl | The variable-length memory pool is deleted
tk_ref_tsk | Refer to the state of the task tk_get_mpl | The variable-length memory block is acquired
tk_set_reg |Acquir task register tk_rel_mpl | The variable-length memory block is returned
tk_get_reg | Set task register tk_ref_mpl | Refer to the state of the variable-length mem-
tk_slp_tsk | The task is shifted to the getting up waiting state ory pool
tk_wup_tsk | Get up another task tk_set_tim The system time is set
tk_can_wup | Nullified the getting up demand for the task tk_get_tim | Refer to the time of the system now
tk_rel_wai |Released the waiting state of another task tk_get_otm | Refer to the system operating time
Task attach- | tk_sus_tsk | Another task is shifted to the compulsion tk_cre_cyc | The cycle handler is generated
ment syn- waiting state tk_del_cyc | The cycle handler is deleted
chronization | tk_rsm_tsk |Restarted the task of the compulsion waiting state WiiEsE tk_sta_cyc | The operation of the cycle handler begins
tk_frsm_tsk | Restarts the task of the compulsion waiting o gt tk_stp_cyc | The operation of the cycle handler is stopped
state compulsion e tk_ref_cyc | Refer to the state of the cycle handler
tk_dly_tsk | The task is shifted to the waiting state of the tk_cre_alm | The alarm handler is generated
passage of time tk_del_alm | The alarm handler is deleted
tk_cre_sem | The semaphore is generated tk_sta_alm | The operation of the alarm handler begins
tk del sem | The semaphore is deleted tk_stp_alm | The operation of the alarm handler is stopped
tk_wai_sem | The semaphore resource is acquired ‘tk‘_ref‘_alm Rejer tp the state .Of the alarm handler
tk_sig_sem | The semaphore resource is returned Isig_tim Taimuticc is supplied
tk_ref_sem | Refer to the state of the semaphore tk_def_int The interruption handler is defined
tk_cre_flg | The event flag is generated Interrup- | tk_ret_int It returns from the interruption handler
Synchroni- |tk_del_flg | The event flag is deleted tion man- | DI All external interruptions are prohibited
zation and |tk_set_flg | The event flag is set agement | El All external interruptions are permitted
Communi- |tk_clr_flg The event flag is cleared isDI The external interruption prohibition is examined
cation tk_wai_flg | The event flag is waited for tk_rot_rdq | The priority level of the task is rotated
t_ref_fig Refer to the state of the event flag tk_get_tid Refer to task ID of the running state task
tk_cre_mbx | The mailbox is made System tk_dis_dsp | Dispatch is prohibited
tk_del_mbx | The mailbox is deleted state man- |, =~ dsp | Dispatch is permitted
tk_snd_mbx | Sent to mailbox agement |y "ef sys | Refer to the state of the system
tk_rcv_mbx | Received from mailbox ) tk_ref_ver Refer to the version
tk_ref_mbx | Refer to the state of the mailbox SUb
tk_cre_mtx | Mutex is generated system tk_def_ssy |The subsystem is defined
tk_del_mbx | Mutex 18 deleted manage- |tk_ref_ssy |Refer to subsystem definition information
tk_loc_mtx | Mutex is locked T
tk_unl_mtx | Mutex is unlocked _ _
tk_ref_mtx | Refer to the state of mutex tk_opn_dev | Opening of device
tk_cre_mbf | The message buffer is generated tk_cls_dev | Close of device )
tk_del_mbf |The message buffer is deleted tk_rea_dev | Reading beginning of device )
Enhancing | tk_snd_mbf | Sent to message buffer tk_srea_dev | Synchronous reading beginning of device
Synchroni- | tk_rcv_mbf | Received from message buffer i tk_wri_dev | Writing beginning of device )
zation and | tk_ref_mbf | Refer to the state of the message buffer Device tk_swri_dev | Synchronous writing beginning of device
Communi- |tk_cre_por |The rendezvous port is generated manage- | tk_wai_dev |Demand completion Ma of device
cation tk_del_por | The rendezvous port is deleted ment tk_sus_dev | Suspension of device
tk_cal_por | The rendezvous to the rendezvous port is called tk_get_dev | Acquisition of device name
tk_acp_por |The rendezvous to the rendezvous port is tk_ref_dev | Acquisition of device information
accepted tk_oref_dev | Acquisition of device information
tk_fwd_por | The rendezvous to the rendezvous port is tk_Ist_dev [ Acquisition of device list that has been registered
forwarded tk_evt_dev | The driver demand event is transmitted the device
tk_rpl_rdv | It answers the rendezvous to the rendezvous port Device
tk_ref_por | Refer to the state of the rendezvous port. ngf(gg,ic tk_def_dev | The device is registered
; tk_ref_idv Device initial information is acquired
e registra-
tion)
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e Sample programs
Sample programs are provided as practical coding examples for user training purposes.

* REALOS Configurator

The configurator helps when setting conditions for creating
the REALOS kernel, Necessary settings are made according
to the display on the configurator screen, simplifying kernel
configuration.

e REALOS Analyzer

The performance of the system by which REALOS is built in
and the state transition of the task are analyzed and dis-
played by Graphic.

- Displaying object conditions

- OS break (execution break, access break, dispatcher

break, service call/system call break)

- Issuing a service call/system call

- Task transition flow

- Stack status

- Task context watch

S BT |
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32-bit FR Family Support Tools

Evaluation Tools for Support Hardware FR families (MB2197 emulator)

Features
* DSU support: DSU2, DSU3

System Overview

* Linear power supply voltage support from +2.7V to +5.5V
» Supports debugging of source level (assembly and C ' =

languages, a mixed indication)

» Simplified graphic interface operation execution using pull- '

down menu and buttons
¢ Real time trace function

* Displays source codes, variables, register, memory and

trace on multi windows

¢ Hardware break x 5, software break x 8192, code event x 2,

data event x 2
* Operation cycle measurement function

¢ Host I/F (standard accessories) : RS-232C (max 19.2 Kbps)

, LAN (10BASE-2)

System configuration

— D= ==
LAN cable (10BASE-2)

— O— =0

RS-232C cable (25pin-9pin straight)

B ——2—— @]
r AC cable

, N N
| i |
| | | |
| L |
| 1 o @ |
i 1 —_ |
} [ HUB | | P |
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i e - oy Workbench I
i P emulator/ i
| | | I
\ 1 1

debugger software

I
; Evaluation
| O device
N )
T 1 Socket O — h
I
I

I
I
I
I
I
I
I
I
1 " | \
| ! 1 User's target |
; s OH F—| s |—L 1S 5| |
| ! ! i ! Cable |
1 i| 1 \___Adapterunit___J ! |
! ! MB2197-xxx ‘\\ ROM alternate unit  /
1 Main unit DSU cable ! TT T MB2197-90 ¢
! i
! | Type2
\ MB2197-01 [ T \\
Main unit | =5 i
— ==15
! cable L2 & |
| 1
\_ ROM alternate unit
MB2197-90 *
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N P i
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T L—_] [ | system
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l\ 7777777777777777 7
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Evaluation Tools for Support Hardware FR families (MB2198 emulator)

Features
e DSU support: DSUS3, DSU4

* Linear power supply voltage support from +2.7V to +5.5V

» Supports debugging of source level (assembly and C
languages, a mixed indication)

» Simplified graphic interface operation execution using pull-down

menu and buttons
¢ Real time trace function

* Displays source codes, variables, register, memory and trace

on multi windows

¢ Hardware break x 5, software break x 4096, code event x 2,

data event x 2
* Operation cycle measurement function

System Overview

¢ Host I/F (standard accessories) : RS-232C (max 115 Kbps) ,

LAN (10BASE-T, 100BASE-TX) , USB 1.1

System configuration

,,,,,,,,,,,,,,,,,,,

—— D= =
LAN cable (10BASE-T/100BASE-TX)

—— D= =—x]
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32-bit FR Family

e System configuration for MB91101A, MB91107A, MB91108, MB91121

Support Tools

Adaptor unit

/ (MB2197-10x)

Emulator
(MB2197-01)

DSU cable

LAN or

MB2197-10

RS-232C (straight cable)

Personal computer

User's target system

MCU -]

Socket L]

ROM
alternate
unit *

* : Option

» System configuration for MB91F127, MB91F128, MB91133, MB91F133A, MB91151A, MB91154,
MB91155, MB91F155A, MB91F158, MB91360

Emulator
(MB2198-01)

Personal computer

USB, LAN or RS-232C (cross)

Adapter board (MB2197-1xx)

¢

Ext. trace memory

DSU cable
MCU
(MB2198-10)

[

Socket

User's target system

=" _
S

Header board
(MB2197-1xx)

e System configuration for MB91210, MB91220, MB91230, MB91260, MB91265, MB91270, MB91350A

Adapter board (MB2198-500)

User's target

system

Emulator
—_— (MB2198-01) - |:|
USB, LAN or RS-232C (cross) MCU Sooret
== 2
Personal computer I I
\
Header board
(MB2198-5xx)
e System configuration for MB91302A
Adapter board (MB2198-100)
RAM board
(MB2198-90)
i ——
Emulator
(MB2198-01) DSU cable ] MCU
LAN, USB or RS-232C (cross) MB2198-10 — ——
79 1 Socket
Personal computer
, heafer board
User's target system Me2198-101)
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e System configuration for MB91306R, MB91307B, MB91307R

Adapter board (MB2197-170A)

Personal computer

LAN, USB or RS-232C (cross)

Emulator
(MB2198-01)

DSU cable

MCU

MB2198-10

¢—

User's target system

Socket

RAM board
(MB2197-91)

——

\ heafer board

(ME2197-172)

e System configuration for MB91305, MB91310, MB91313, MB91314A, MB91319, MB91345

Emulator

(MB2198-01)

DSU cable

MCU

Personal computer

LAN, USB or RS-232C (cross)

MB2198-10

User's target system

» System configuration for MB91460

Adapter board (MB2198-300A, MB2198-600)

USB, LAN or RS-232C (cross)

Personal computer

Emulator
(MB2198-01)

Header board
(MB2198-3xx,
MB2198-6xx)

DSU cable |
MCU
(MB2198-10)
1
—
—
Socket

User's target system

e System configuration for MB91470, MB91480

LAN, USB or RS-232C (cross)

Personal computer

Emulator
(MB2198-01)

Adapter board (MB2198-160)

DSU cable MCU
MB2198-10 —
Socket
User's target system \ heapler board
(MH2198-161)
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System

e For FR (DSU2/3) Emulator

32-bit FR Family Support Tools

Name

Part number

Remarks

Overview

Emulator main unit
for FR (DSU2/3)

MB2197-01

* The systems development support tool which used MCU for
evaluating FR and builds in DSU interface.

¢ Power supply voltage: AC100V or AC200 V

¢ Dimensions: 210 mm (width) x 297 mm (depth) x 87 mm (height)
Weight: 2.7 kg

¢ With MB2197-10 (DSU2/3 cable)

DSU2/3 cable

MB2197-10

Used to connect the emulator main unit to the adaptor unit or the
adapter board.

ROM alternate unit *

MB2197-90
(with 100-V
AC adapter)

* Option for FR family

¢ Memory board: Capable of substituting the memory on the target
board

* Memory size: 4 Mbytes

¢ Data bus size: Selectable from among 8, 16, and 32-bit
configurations

* Write protect function

*: The ROM alternate unit is directly connected to the CPU bus. To use the unit, therefore, the target board must be designed so that
the unit can be connected on the board.

* For FR (DSU3/4) Emulator

Name

Part number

Remarks

Overview

Emulator main unit

* The systems development support tool which used MCU for
evaluating FR and builds in DSU interface.

MB2198-01 |+ Power supply voltage: AC100V or AC200 V L
o7 AR (DU ¢ Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height) i
Weight: 2.7 kg ——————
DSU3/4 cable MB2198-10 | Used to connect the MB2198-01 to the adapter board.
Used to connect the MB2198-10 with user system for DSUS3.
Small cable for MB2198-201 | ° Dimensions: 73 mm (width) x 31 mm (depth) x 7 mm (height)
DSU3 ¢ Includes : Connector x 1 (SICA2P20HD, made by Tokyo Eletech
Ltd.)
Used to connect the MB2198-10 with user system for DSU4.
Small cable for MB2198-202 | * Dimensions: 67 mm (width) x 30 mm (depth) x 7 mm (height)

DSU4

¢ Includes : Connector x 1 (SICA2P20HD, made by Tokyo Eletech
Ltd.)

281

FR Family
Support tools



32-bit FR Family Support Tools

For MB91101A

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

Name

Part number

Note

Evaluation device

MB91V101ACR-ES|»

PGA135, DSU2

Emulator main unit
for FR (DSU2/3)

MB2197-01

* The systems development support tool which used MCU for evaluating FR and
builds in DSU interface.

* Power supply voltage: AC100V or AC200 V

* Dimensions: 210 mm (width) x 297 mm (depth) x 87 mm (height)
Weight: 2.7 kg

* With MB2197-10 (DSU2/3 cable)

o Adapter

Name

Part number

Note

Adapter unit (LQFP-100)

MB2197-101

¢ Adapter unit to connect the user system using an LQFP100.
* 1C149-100-[]25-B5 for MB91101A *'. The MB91V101A is required separately.

Adapter unit (QFP-100)

MB2197-102

* Adapter unit to connect the user system using a QFP100.
1C149-100-[]14-B5 for MB91101A *'. The MB91V101A is required separately.

o Option tool

Name

Part number

Note

ROM alternate unit *3

MB2197-90
(with 100-V AC adapter)

Memory board: Capable of substituting the memory on the target board

Memory size: 4 Mbytes

Data bus size: Selectable from among 8, 16, and 32-bit configurations

Write protect function

o Option
Name Part number Note
DSU2/3 cable MB2197-10 Used to connect the emulator main unit to the adaptor unit or the adapter board.
LQFP-100 QFP-100
f o o e
| DSU-CABLE (MB2197-10) connector ~ ~ DSU-CABLE (MB2197-10) connector

MB2197-101
2 L I R

* Connect

1C149-100-[125-B5 *2
(Purchase separately.)

il ok

1C149-100-114-B5 *2
(Purchase separately.)
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32-bit FR Family Support Tools

Evaluation board

Name Part number Note
Evaluation board * Main board + daughter board
(Main board) MBO1906EB e For5V, 3V products
* For In Circuit Emulator (made by Fujitsu Microelectronics)
MB91901EB ¢ Combined use main board (MB91906EB)

* Built-in MB91V101A

* For In Circuit Emulator for MB91101A (Yokogawa Digital Computer
MB91902EB Corporation)
* Combined use main board (MB91906EB)

Daughter board for MB91101A

* Simple target board

Name Part number Note

* Main board + Simple target board
e Built-in MB91V101A
¢ Connection to In Circuit Emulator (made by Fujitsu Microelectronics)

In Circuit Emulator Simple
target board for MB91101A MB91903EB
(FR30SRAM board)

* RAM 2 KB
*1: The adapter requires an IC socket manufactured by YAMAICHI ELEC- Socket
TRONICS Co., Ltd. (Separately priced)
<Contact> Yamaichi Electric Mfg.  TEL: 81-3-3778-6121 |:|

*2: The IC socket is mounted on the foot pattern on the user board. nooooo
*3 : A ROM alternate unit is used connecting with a CPU bus. In the case of User board
use, it is necessary to design so that ROM alternate unit can be connected

on target board.

000ooo K

000000

0oooono
Foot pattern
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For MB91107A/108

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

Name

Part number

Note

Evaluation device

MB91V108CR-ES|»

PGA135, DSU2

Emulator main unit
for FR (DSU2/3)

MB2197-01

The systems development support tool which used MCU for evaluating FR and
builds in DSU interface.

* Power supply voltage: AC100 V or AC200 V
* Dimensions: 210 mm (width) x 297 mm (depth) x 87 mm (height)

Weight: 2.7 kg
With MB2197-10 (DSU2/3 cable)

Adapter (LQFP-120)

MB2197-103 .

Adapter unit to connect the user system using an LQFP120.
NQPACK120SD and HQPACK120SD are bundled *
MB91V108 is required separatery

o Option tool

Name

Part number

Note

ROM alternate unit *4

MB2197-90

(with 100-V AC adapter) o

* Memory board: Capable of substituting the memory on the target board
* Memory size: 4 Mbytes

Data bus size: Selectable from among 8, 16, and 32-bit configurations
e Write protect function

« Option

Name

Part number

Note

DSU2/3 cable

MB2197-10

Used to connect the emulator main unit to the adaptor unit or the adapter board.

DSU-CABLE

(MB2197-10) connector

H HQPACK120SD
. Connect * *3

34

NQPACK120SD *2

Evaluation board

Name Part number Note
Evaluation board * Main board + daughter board
(Main board) MB91906EB e For5V, 3V products
Daughter board for MB91907EB * Connection to In Circuit Emulator (made by Fujitsu Microelectronics)

MB91107A/108/121

* Combined use main board(MB91906EB)

*1: The header requires the NQPACK manufactured by Tokyo Eletech Co.

<Contact>TEL: 81-3-5295-1661

*2: The IC socket is mounted on the foot pattern on the user board..
*3 : The NQPACK and HQPACK can be used to hold and cover a chip, respec-

tively.

*4: A ROM alternate unit is used connecting with a CPU bus. In the case of
use, it is necessary to design so that ROM alternate unit can be connected

on target board
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For MB91121

32-bit FR Family Support Tools

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

Name

Part number

Note

Evaluation device

MB91V121CR-ES

PGA135, DSU2

Emulator main unit for

The systems development support tool which used MCU for evaluating FR
and builds in DSU interface.
Power supply voltage: AC100V or AC200 V

FR (DSU2/3) MB2197-01 * Dimensions: 210 mm (width) x 297 mm (depth) x 87 mm (height)
Weight: 2.7 kg
* With MB2197-10 (DSU2/3 cable)
* Adapter unit to connect the user system using an LQFP120.
Adapter (LQFP-120) MB2197-103 * NQPACK120SD and HQPACK120SD are bundled **

MB91V108 is required separatery

o Option tool

Name

Part number

Note

ROM alternate unit *4

MB2197-90
(with 100-V AC adapter)

Memory board: Capable of substituting the memory on the target board
Memory size: 4 Mbytes

Data bus size: Selectable from among 8, 16, and 32-bit configurations
Write protect function

« Option

Name

Part number

Note

DSU2/3 cable

MB2197-10

Used to connect the emulator main unit to the adaptor unit or the adapter board.

DSU-CABLE (MB2197-10) connector

HQPACK120SD

i*a

" Connect
NQPACK120SD *?
MB2197-103
Evaluation board
Name Part number Note
Evaluation board * Main board + daughter board
(Main board) MB91906EB * For5V, 3V products
Daughter board for MB91907EB ¢ Connection to In Circuit Emulator (made by Fujitsu Microelectronics)

MB91107A/108/121

Combined use main board (MB91906EB)

*1: The header requires the NQPACK manufactured by Tokyo Eletech Co.

<Contact>TEL: 81-3-5295-1661

*2: The IC socket is mounted on the foot pattern on the user board.
*3 : The NQPACK and HQPACK can be used to hold and cover a chip, respec-

tively.

*4 : A ROM alternate unit is used connecting with a CPU bus. In the case of
use, it is necessary to design so that ROM alternate unit can be connected

on target board.

Socket

]

poooooo
User board

000000 K

[alugujufuis}

0ooooo
Foot pattern
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For MB91F127/1

28

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

Name

Part number

Note

Evaluation device

MB91FV129CR-ES

PGA299, DSU3

Emulator main unit

The systems development support tool which used MCU for evaluating FR and
builds in DSU interface
Power supply voltage: AC100 V or AC200 V

for FR (DSU3/4) MB2198-01 ¢ Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 2.7 kg
* MB2198-10 (DSU3/4 cable) is required separately
DSU3/4 cable MB2198-10 Used to connect the MB2198-01 to the adapter board
e User alternate memory: 4 MB
Fesgizmggﬁf\r/:’ggrd MB2197-160 « Header cable is bundled
P * MB91FV129 is required separatery
LQFP-100Pheader board | MB2197-162 ¢ Used to connect the adapter board to the user board

NQPACK100SD-ND and HQPACK100SD *! are bundled

HQPACK100SD

NQPACK100SD-ND *2
MB2197-162

Evaluation board

Name

Part number

Note

Evaluation board
(Main board)

MB91906EB

* Main board + daughter board
e For5V, 3V products

Daughter board for
MB91106A/109

MB91910EB

Used to connect the adapter to the In Circuit Emulator
(made by Fujitsu Microelectronics)

Programmer for Flash microcontroller

o Parallel programmer

Product name

Package

(lead pitch, body size)

Adapter unit

Package code MINATO ELECTRONICS

*4
Flash Support Group, Inc. INC. *5

MB91F127PFV
MB91F128PFV

LQFP-100

(0.5 mm, [J14 x 14 mm)

FPT-100P-M05 TE110-123F14AP

e Serial programmer

Serial programmer

Product name

Yokogawa Digital Computer Corporation *¢

MB91F127PFV
MB91F128PFV

NETIMPRESS
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*1 : The header requires the NQPACK manufactured by Tokyo Eletech Co.

<Contact>TEL:
*2 : The IC socket is mounted on the foot pattern on the user board.
*3 : The NQPACK and HQPACK can be used to hold and cover a chip,

respectively.

81-3-5295-1661

*4 : Flash Support Group, Inc.
<Contact> TEL : 053-428-8383

http://www.j-fsg.co.jp/e/top.html

*5 : MINATO ELECTRONICS INC.

<Contact> TEL : 045-591-5611, FAX : 045-592-2854
http://www.minato.co.jp/index_e.asp

*6 : Yokogawa Digital Computer Corporation
<Contact> TEL: 042-333-6224 FAX : 042-352-6107
http://www.yokogawa-digital.com/emb/en/index.html

For MB91133, MB91F133A

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

Socket

]

0oooono
User board

0ooooo ‘

0ooooo

0oooono
Foot pattern

Name

Part number

Note

Evaluation device

MB91FV130CR-ES|» PGA299, DSU3

Emulator main unit

* The systems development support tool which used MCU for evaluating FR and
builds in DSU interface
* Power supply voltage: AC100V or AC200 V

for FR (DSU3/4) MB2198-01 * Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 2.7 kg
* MB2198-10 (DSU3/4 cable) is required separately
DSUB3/4 cable MB2198-10 Used to connect the MB2198-01 to the adapter board.

PGA299P evaluation
board type 2 for FR-DSU3

e Connection to MB2197-10. Combined use MB2197-135.
MB2197-130 ¢ Header cable is bundled
e MB91FV130 is required separatery

LQFP-144 Header type 2

MB2197-135

¢ Used to connect the evaluation board to the user board
* NQPACK144SD-ND and HQPACK144SD are bundled *!

& .' . r

= Evaluation l
chip socket §|

— |

v g

69 mm

* Option tool

Name

Part number

Note

ROM alternate unit *4

MB2197-90
(with 100-V AC adapter)

Memory board: Capable of substituting the memory on the target board
Memory size: 4 Mbytes

Data bus size: Selectable from among 8, 16, and 32-bit configurations
Write protect function
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Evaluation board

Name

Part number Note

Evaluation board
(Main board)

MB91906EB

* Main board + daughter board
e For5V, 3V products

Evaluation board for MB91130 series

MB91908EB

It can be used only.

Programmer for Flash microcontroller
o Parallel programmer

Product name FEHEED

(lead pitch, body size)

Adapter unit

Package code Flash Support

Group, Inc. *°

MINATO ELECTRONICS
INC.*s

MB91F133APMT2 | LQFP-144 (0.5 mm, []20 x 20 mm)

FPT-144P-M08 —

MF00-871

(for MODEL1893/1931)
MF05-871

(for MODEL1940)

MB91F133APBT

BGA-144 (0.8 mm, [J12 x 12 mm)

BGA-144P-M01 —

MF00-870

(for MODEL1893/1931)
MF05-870

(for MODEL1940)

o Serial programmer

Product name

Serial programmer

Yokogawa Digital Computer Corporation*”

MB91F133APMT2
MB91F133APBT

NETIMPRESS

*1: The header requires the NQPACK manufactured by Tokyo Eletech Co.

<Contact>TEL: 81-3-5295-1661

*2: The IC socket is mounted on the foot pattern on the user board.
*3 : The NQPACK and HQPACK can be used to hold and cover a chip,

respectively.

*4 : A ROM alternate unit is used connecting with a CPU bus. In the case of
use, it is necessary to design so that ROM alternate unit can be connected

on target board.
*5 : Flash Support Group, Inc.
<Contact> TEL : 053-428-8383

http://www.j-fsg.co.jp/e/top.html

*6 : MINATO ELECTRONICS INC.

User board

Socket

]

nooooo

[alugujufuis} K

0ooooo

0ooooo
Foot pattern

<Contact> TEL : 045-591-5611, FAX : 045-592-2854
http://www.minato.co.jp/index_e.asp

*7 : Yokogawa Digital Computer Corporation

<Contact> TEL: 042-333-6224 FAX : 042-352-6107
http://www.yokogawa-digital.com/emb/en/index.html
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32-bit FR Family Support Tools

For MB91151A/154/155/F155A/F158

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

Name

Part number

Note

Evaluation device

MB91V151ACR-ES
MB91FV150CR-ES

* PGA299, DSU3

Emulator main unit

* The systems development support tool which used MCU for evaluating FR and
builds in DSU interface.
* Power supply voltage: AC100 V or AC200 V

for FR (DSU3/4) MB2198-01 e Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 2.7 kg
* MB2198-10 (DSU3/4 cable) is required separately
DSUS/4 cable MB2198-10 Used to connect the MB2198-01 to the adapter board.
* Connection to MB2198-10
Adapter unit MB2197-150 * Capable of real-time display of internal RAM (6 points)

¢ Built-in function for measuring two-point execution time
* Combined use MB2197-155

o Header

Name

Part number

Note

Header for MB91151A, MB91154,

* Used to connect the adapter board to the user board.

MB91155, MBITF155A MB2197-155 « NQPACK144SD-ND and HQPACK144SD are bundled *
(LQFP-144)

Header for MB91F158 MB2197-153 * Used to connect the adapter board to the user board.
(LQFP-120) * NQPACK120SE and HQPACK120SE are bundled *

o Evaluation device

Name

Part number

Note

Evaluation device for MB91151A

MB91V151ACR-ES

For MB91151A

Evaluation device for MB91154,
MB91155, MB91F155A, MB91F158

MB91FV150CR-ES

For MB91154, MB91155, MB91F155A and MB91F158

| DSU-CABLE (MB2198-10) connector |

DSU-CABLE (MB2198-10) connector

) ;’Cb'n'riéb't B

g Comect

i

HQPACK144SD |
_ Connect ‘ o
—

NQPACK144SD-ND *2

MB2197-155

HQPACK120SE |
Connect" "

—

NQPACK120SE *2

MB2197-153
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32-bit FR Family Support Tools

o Option

Name

Part number

Note

ROM alternate unit *4

MB2197-90 .
(with 100-V AC adapter) |»

Memory board: Capable of substituting the memory on the target board

Memory size: 4 Mbytes

Data bus size: Selectable from among 8, 16, and 32-bit configurations

Write protect function

Evaluation board

Name

Part number

Note

* Main board + daughter board

Evaluation board MB91906EB * FlashROM, DRAM, etc. Built-in
* AC100 V, ACAdapter is bundled.
Evaluation board for MB91150 series MB91911EB It can be used only.

Programmer for Flash microcontroller

o Parallel programmer

Product name

Package
(lead pitch, body size)

Adapter unit

Package code Flash Support

Group, Inc. **

MINATO ELECTRONICS
INC.*s

MB91F155APFV-G

LQFP-144 (0.5 mm, [J20 x 20 mm)

FPT-144P-M08 TE110-155F10AP

MF05-1003

(for MODEL1940)
MF13-1003A

(for MODEL1893/1931)

MB91F158PFF-G

LQFP-120 (0.4 mm, []14 x 14 mm)

FPT-120P-M05 -

MF05-1271

(for MODEL1940)
MF13-1271

(for MODEL1893/1931)

e Serial programmer

Product name

Serial programmer

Yokogawa Digital Computer Corporation*’

MB91F155APFV

NETIMPRESS

*1:

2
*3
*4

The header requires the NQPACK manufactured by Tokyo Eletech Co.

<Contact>TEL: 81-3-5295-1661

: The IC socket is mounted on the foot pattern on the user board.
: The NQPACK and HQPACK can be used to hold and cover a chip, respectively.
: A ROM alternate unit is used connecting with a CPU bus. In the case of use, it is necessary to design so that ROM alternate unit

can be connected on target board.
Flash Support Group, Inc.
<Contact> TEL : 053-428-8383

*5:

http://www.j-fsg.co.jp/e/top.html

*6 : MINATO ELECTRONICS INC.

<Contact> TEL : 045-591-5611, FAX : 045-592-2854
http://www.minato.co.jp/index_e.asp

*7 : Yokogawa Digital Computer Corporation

<Contact> TEL: 042-333-6224 FAX : 042-352-6107
http://www.yokogawa-digital.com/emb/en/index.html
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For MB91210 series

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

32-bit FR Family Support Tools

Name

Part number

Note

Evaluation device

MB91V210PB-ESE1 |»

PGA420, DSU4

Emulator main unit
for FR (DSU4)

MB2198-01 o

The systems development support tool which used MCU for evaluating FR
and builds in DSU interface.

Power supply voltage: AC100V or AC200 V

Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)

Weight: 0.7 kg

Adapter board (PGA-420)

MB2198-140 o

Header I/F cable is bundled

Header (LQFP-144)

MB2198-141 .

Used to connect the adapter board to the user board

Header (LQFP-100)

MB2198-142 o

Used to connect the adapter board to the user board

Programmer for Flash microcontroller

o Parallel programme

Product name

Package
(lead pitch, body size)

Adapter unit

Package code
Flash Support Group, | \,\ AT0 ELECTRONICS INC. *

Inc. **
MB91F211B LQFP-100 (0.5mm, 14 x 14mm) FPT-100P-M20 | Under development -
MB91F213A LQFP-144 (0.5mm, 20 x 20mm) FPT-144P-M08 TEF110-91F213 -

For MB91220 series

In Circuit Emulator (made by Fujitsu Microelectronics)

o Standard tool

Name

Part number

Note

Evaluation device

MB91V220CR-ES [+ PGA401, DSU4

Emulator main unit
for FR (DSU4)

* The systems development support tool which used MCU for evaluating FR and
builds in DSU interface.

MB2198-01 * Power supply voltage: AC100V or AC200 V

* Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
* Weight: 0.7 kg

Adapter board (PGA-401)

MB2198-130 * Header I/F cable is bundled

Header (LQFP-144)

MB2198-132 ¢ Used to connect the adapter board to the user board

Programmer for Flash microcontroller

o Parallel programme

Product name

Package
(lead pitch, body size)

Adapter unit

Package code Flash Support Group,

Inc. * MINATO ELECTRONICS INC. **

MB91F223
MB91F223S

LQFP-144 (0.5mm, 20 x 20mm)

FPT-144P-M08 | TEF110-248F42AP -
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32-bit FR Family Support Tools

For MB91230 series

In Circuit Emulator (made by Fujitsu Microelectronics)
 Standard tool

Name Part number Note

Evaluation device MB91V230CR-ES|* PGA401, DSU4

* The systems development support tool which used MCU for evaluating FR and
builds in DSU interface.

MB2198-01 * Power supply voltage: AC100V or AC200 V

* Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)

* Weight: 0.7 kg

Emulator main unit
for FR (DSU4)

Adapter board (PGA-401) |MB2198-130 * Header I/F cable is bundled

* Used to connect the adapter board to the user board

AREEER (OS2 MB2198-121 + HQPACK120SE and NQPACK120SE are bundled *'

|
! I
| l } HQPACK120SE *3
| | |
: ! : Connect o :
: C‘onnect‘ > :
|
| L |
| [ —— i ! ! |
1 1 1 NQPACK120SE *2
|
| 1 | MB2198-121 ‘
o _______ e L L ___o_o_____ J

Programmer for Flash microcontroller
e Parallel programme

Adapter unit
Package

Product name Package code

Flash Support Group,

(lead pitch, body size)
Inc. **

MINATO ELECTRONICS INC. **

MB91F233A MF13-1330
MB91F233L LQFP-120 (0.4 mm, (114 x 14 mm) | FPT-120P-M05 | TEF110-233F20AP (for MODEL1893/1931)

MB91F233L FLGA-128 (0.65 mm, [19 x 9 mm) | LGA-128P-M01 | TEF110-233F24AP -

e Serial programmer

Serial programmer

Product name
Yokogawa Digital Computer Corporation *¢

MB91F233A

MB91F233L NETIMPRESS

Evaluation board

Name Part number Note

Evaluation board for MB91F233 MB91920EB It can be used only.

*1: The header requires the NQPACK manufactured by Tokyo Eletech Co.
<Contact> TEL : 81-3-5295-1661
*2: The IC socket is mounted on the foot pattern on the user board.
*3 : The NQPACK and HQPACK can be used to hold and cover a chip, Socket
respectively.
*4 : Flash Support Group, Inc. |:|
<Contact> TEL : 053-428-8383
http://www.j-fsg.co.jp/e/top.html User board
*5 : MINATO ELECTRONICS INC.
<Contact> TEL : 045-591-5611, FAX : 045-592-2854
http://www.minato.co.jp/index_e.asp
*6 : Yokogawa Digital Computer Corporation
<Contact> TEL: 042-333-6224 FAX : 042-352-6107
http://www.yokogawa-digital.com/emb/en/index.html

nooooo

000ooo K
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For MB91245 series

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

32-bit FR Family Support Tools

Name

Part number

Note

Evaluation device

MB91V245ACR-ES

PGA401, DSU4

Emulator main unit

The systems development support tool which used MCU for evaluating FR and

builds in DSU interface.

MB2198-01 * Power supply voltage: AC100 V or AC200 V
20 (AR ) « Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 0.7 kg
Adapter board MB2198-130 * Header I/F cable is bundled
header board MB2198-123 * Adapter unit to connect the user system

* NQPACK144SD-ND and HQPACK144SD are bundled *'

Programmer for Flash microcontroller

e Parallel programmer

Product name

Package
(lead pitch, body size)

Package code

Adapter unit

Flash Support Group, Inc. *?

MB91F248

MB91F248S

LQFP-144 (0.5 mm, [J20 x 20 mm) FPT-144P-M08

TEF110-248F42AP

*1: The header requires the NQPACK manufactured by Tokyo Eletech Co.

<Contact>TEL: 81-3-5295-1661

The IC socket is mounted on the foot pattern on the user board.
The NQPACK and HQPACK can be used to hold and cover a chip,

respectively.

*2 : Flash Support Group, Inc.
<Contact> TEL : 053-428-8383

http://www.j-fsg.co.jp/e/top.html

User board

Socket

]

nooooo

0ooooo ‘

0ooooo

0ooooo
Foot pattern
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32-bit FR Family Support Tools

For MB91260B series

In Circuit Emulator (made by Fujitsu Microelectronics)
 Standard tool

Name Part number Note

Evaluation device MB91V260BCR-ES|* PGA401, DSU4

* The systems development support tool which used MCU for evaluating FR and

. . builds in DSU interface.
Emulator main unit

MB2198-01 * Power supply voltage: AC100 V or AC200 V
e ARk e Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 0.7 kg
Adapter board MB2198-130 * Header I/F cable is bundled

* Adapter unit to connect the user system

LEe R B MB2198-122 « NQPACK100RB179-A and HQPACK100RB179 are bundled *'

* Adapter unit to connect the user system

HEe R Ly MB2198-126 « NQPACK100SD-ND and HQPACK100SD are bundled *'

HQPACK100RB179

Connect -
I F

iﬁ' NQPACK100RB179 *2 .

Programmer for Flash microcontroller
e Parallel programmer

Adapter unit
Product Package Pack d
roduct name (lead pitch, body size) ackage code | Flash Support | MINATO ELECTRONICS
Group, Inc. ** INC. *s
MB91F264BPF-GE1 QFP-100 (0.65 [J14 x 20 FPT-100P-M06 | TEF110-264F21AP MF13-1427
-100 (0.65 mm, x 20 mm) (for MODEL1893/1931)
MB91F264BPFV-GE1 | LQFP-100 (0.5 [J14 x 14 FPT-100P-MO05 | Under development MF13-1605
-100(0.5mm, x 14 mm) P (for MODEL1893/1931)
o Serial programmer
Serial programmer
Product name
Yokogawa Digital Computer Corporation *¢ Flash Support Group, Inc.
MB91F264B NETIMPRESS AF9101
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32-bit FR Family Support Tools

Evaluation board

Name Part number Note
Evaluation board for MB91F264B |MB91921EB It can be used only.
*1: The header requires the NQPACK manufactured by Tokyo Eletech Co.
<Contact>TEL: 81-3-5295-1661
*2: The IC socket is mounted on the foot pattern on the user board.
*3 : The NQPACK and HQPACK can be used to hold and cover a chip, Socket
respectively.
*4 : Flash Support Group, Inc. |:|
<Contact> TEL : 053-428-8383 0ooono
User board

http://www.j-fsg.co.jp/e/top.html
*5 : MINATO ELECTRONICS INC.
<Contact> TEL : 045-591-5611, FAX : 045-592-2854
http://www.minato.co.jp/index_e.asp
*6 : Yokogawa Digital Computer Corporation
<Contact> TEL: 042-333-6224 FAX : 042-352-6107
http://www.yokogawa-digital.com/emb/en/index.html

0ooooo K

000ooo

0oooono
Foot pattern
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32-bit FR Family Support Tools

For MB91265A series

In Circuit Emulator (made by Fujitsu Microelectronics)
 Standard tool

Name Part number Note

Evaluation device MB91V265ACR-ES | PGA401, DSU4

* The systems development support tool which used MCU for evaluating FR and

. . builds in DSU interface.
Emulator main unit

MB2198-01 * Power supply voltage: AC100 V or AC200 V
e ARk * Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 0.7 kg
Adapter board MB2198-130 * Header I/F cable is bundled

* Adapter unit to connect the user system

e I E2198-128 « NQPACK064SB and HQPACK064SB140 are bundled *'

HQPACK064SB140

Connect -
—»
liéi-—:i;' NQPACK064SB *2 .

MB2198-128

Programmer for Flash microcontroller
e Parallel programmer

Adapter unit
Package

Product name (lead pitch, body size) Package code |  Eja5h Support MINATO ELECTRONICS

Group, Inc. ** INC. *5

MB91F267A MF13-1605
MB91F267NA LQFP-64 (0.65 mm, (112 x 12 mm) FPT-64P-M23 Under development (for MODEL1893/1931)

o Serial programmer

Product name Serial programmer

MB91F267A

MB91F267NA Under planning

*1: The header requires the NQPACK manufactured by Tokyo Eletech Co.
<Contact>TEL: 81-3-5295-1661

*2: The IC socket is mounted on the foot pattern on the user board.

*3 : The NQPACK and HQPACK can be used to hold and cover a chip, Socket

respectively.
*4 : Flash Support Group, Inc. |:|
<Contact> TEL : 053-428-8383
http://www.j-fsg.co.jp/e/top.html User board
*5 : MINATO ELECTRONICS INC.
<Contact> TEL : 045-591-5611, FAX : 045-592-2854
http://www.minato.co.jp/index_e.asp

nooooo
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For MB91270 series

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

32-bit FR Family

Support Tools

Name

Part number

Note

Evaluation device

MB91V280CR-ES

PGA401, DSU4

Emulator main unit

The systems development support tool which used MCU for evaluating FR and
builds in DSU interface.

MB2198-01 * Power supply voltage: AC100 V or AC200 V
RIBELEEE ) * Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 0.7 kg
Adapter board MB2198-130 ¢ Header I/F cable is bundled
header board MB2198-129 * Adapter unit to connect the user system

* NQPACK100SD-ND and HQPACK100SD are bundled *!

Programmer for Flash microcontroller

o Parallel programmer

Product name

Package
(lead pitch, body size)

Package code

Adapter unit

Flash Support Group, Inc. *2

MB91F273
MB91F273S
MB91F278
MB91F278S

LQFP-100 (0.5 mm, [J14 x 14 mm)

FPT-100P-M05

TEF110-272F39AP

*1: The header requires the NQPACK manufactured by Tokyo Eletech Co.
The IC socket is mounted on the foot pattern on the user board.
The NQPACK and HQPACK can be used to hold and cover a chip, respec-

tively.

*2 : Flash Support Group, Inc.
<Contact> TEL : 053-428-8383

http://www.j-fsg.co.jp/e/top.html

User board

Socket

]

0ooooo
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0ooooo

0ooooo
Foot pattern
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32-bit FR Family Support Tools

For MB91302A

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

Name

Part number

Note

Evaluation device

MB91V301ACR-ES

* PGA179, DSU4

Emulator main unit

* The systems development support tool which used MCU for evaluating FR
and builds in DSU interface.
* Power supply voltage: AC100V or AC200 V

for FR (DSU3/4) MB2198-01 e Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 2.7 kg
* MB2198-10 (DSU3/4 cable) is required separately
DSU3/4 cable MB2198-10 Used to connect the MB2198-01 to the adapter board.
Adapter board for MB91V301A |MB2198-100 * MB91V301A is required separatery
Header board for LQFP-144 MB2198-101 e Header board connect to the user system using an LQFP-144

* NQPACK144SE and HQPACK144SE are bundled *!

DSU-CABLE (MB2198-10) connector

HQPACK144SE

QPACK144SE

Adapter board RAM board Header board
MB2198-100 MB2198-90 MB2198-101
o Option tool
Name Part number Note
¢ Used to external ROM alternate memory
RAM board MB2198-90 « 32-bit bus: 4 MB, 16-bit bus: 2 MB
¢ Memory board: Capable of substituting the memory on the target board
MB2197-90 * Memory size: 4 Mbytes

ROM alternate unit *4

(with 100-V AC adapter) |

Data bus size: Selectable from among 8, 16, and 32-bit configurations
Write protect function

Evaluation board

Name Part number Note
* Main board + daughter board
Evaluation board MB91906EB * FlashROM, DRAM, etc. Built-in
e AC100 V, ACAdapter is bundled.
Evaluation board for MB91302A| MB91914EB It can be used only.
*1: The header requires the NQPACK manufactured by Tokyo Eletech Co. Socket
<Contact>TEL: 81-3-5295-1661
*2: The IC socket is mounted on the foot pattern on the user board. |:|
*3 : The NQPACK and HQPACK can be used to hold and cover a chip, oooooo
User board

respectively.

*4 : A ROM alternate unit is used connecting with a CPU bus. In the case of
use, it is necessary to design so that ROM alternate unit can be connected

on target board.
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For MB91305

32-bit FR Family Support Tools

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

Name

Part number

Note

Evaluation device

MB91305PMC-G-BNDE1

LQFP-176, DSU4

Emulator main unit

The systems development support tool which used MCU for evaluating
FR and builds in DSU interface.
Power supply voltage: AC100V or AC200 V

for FR (DSU3/4) MB2198-01 ¢ Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 2.7 kg
* MB2198-10 (DSU3/4 cable) is required separately
DSU3/4 cable MB2198-10 Used to connect the MB2198-01 to the target board.

Evaluation board

Name Part number Note
Evaluation board for MB91305 |MB91925EB It can be used only.
For MB91306R, MB91307B, MB91307R
In Circuit Emulator (made by Fujitsu Microelectronics)
» Standard tool
Name Part number Note

Evaluation device

MB91V307RCR-ES|»

PGA135, DSU3

Emulator main unit

¢ The systems development support tool which used MCU for evaluating FR and
builds in DSU interface.
¢ Power supply voltage: AC100 V or AC200 V

for FR (DSU3/4) MB2198-01 ¢ Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 2.7 kg
e MB2198-10 (DSU3/4 cable) is required separately
DSUS/4 cable MB2198-10 Used to connect the MB2198-01 to the adapter board.

DSU-FR emulator
PGA-135PAdapter

MB2197-170A

DSU-FR emulator
LQFP-120PHeader type 2

MB2197-172

* Header board connect to the user system using an LQFP-120
* NQPACK120SD and HQPACK120SD are bundled *!

Evaluation
chip socket i

MB2197-170A

MB2197-91

DSU-CABLE (MB2198-10) connector

HQPACK120SD

=
*3
b

NQPACK120SD *2
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32-bit FR Family Support Tools

» Option tool
Name Part number Note
¢ Used to external ROM alternate memory
RAM board MB2197-91 « 32-bit bus: 4 MB, 16-bit bus: 2 MB
¢ Memory board: Capable of substituting the memory on the target board
MB2197-90 * Memory size: 4 Mbytes

ROM alternate unit *

(with 100-V AC adapter)

* Data bus size: Selectable from among 8, 16, and 32-bit configurations
* Write protect function

Evaluation board

Name Part number Note
* Main board + daughter board
Evaluation board MB91906EB * FlashROM, DRAM, etc. Built-in
¢ AC100 V, ACAdapter is bundled.
Evaluation board for
MB91306/307 MB91915EB It can be used only.
*1: The header requires the NQPACK manufactured by Tokyo Eletech Co. Socket
<Contact>TEL: 81-3-5295-1661
*2: The IC socket is mounted on the foot pattern on the user board. |:|
*3 : The NQPACK and HQPACK can be used to hold and cover a chip, . Vi,
respectively. User board g E
*4 : A ROM alternate unit is used connecting with a CPU bus. In the case of %DDDDDD%
use, it is necessary to design so that ROM alternate unit can be connected Foot pattern
on target board. P
For MB91310
In Circuit Emulator (made by Fujitsu Microelectronics)
e Standard tool
Name Part number Note
Evaluation device MB91FV310APFV-ESE1 * LQFP-144, DSU4
* The systems development support tool which used MCU for evaluating
FR and builds in DSU interface.
Emulator main unit MB2198-01 * Power supply voltage: AC100V or AC200 V
for FR (DSU3/4) ¢ Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 2.7 kg
e MB2198-10 (DSU3/4 cable) is required separately
DSU3/4 cable MB2198-10 Used to connect the MB2198-01 to the target board.

Evaluation board

Name

Part number

Note

Evaluation board for MB91310

MB91918EB

It can be used only.

Programmer for Flash microcontroller

o Parallel programmer

Adapter unit

Product adceads Pack d
EOCHCH A E (lead pitch, body size) delagelcore Flash Support MINATO ELECTRONICS
Group, Inc. ** INC. *s
MB91F312A MF00-1526
MBS1FV310A LQFP-144 (0.5 mm, [120 x 20 mm) | FPT-144P-M08 | TEF110-264F21AP (for MODEL 1893/1931)
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e Serial programmer

32-bit FR Family Support Tools

Product name

Serial programmer

Yokogawa Digital Computer Corporation *¢

MB91F312A

MB91FV310A NETIMPRESS
For MB91313
In Circuit Emulator (made by Fujitsu Microelectronics)
» Standard tool
Name Part number Note

Evaluation device

MB91F313PMC-GE1 .

LQFP-176, DSU4

Emulator main unit

The systems development support tool which used MCU for evaluating FR
and builds in DSU interface.
Power supply voltage: AC100V or AC200 V

for FR (DSU3/4) MB2198-01 ¢ Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 2.7 kg
* MB2198-10 (DSU3/4 cable) is required separately
DSU3/4 cable MB2198-10 Used to connect the MB2198-01 to the target board.

Programmer for Flash microcontroller

o Parallel programmer

Product name

Package
(lead pitch, body size)

Adapter unit

Package code

Flash Support
Group, Inc. **

MINATO ELECTRONICS
INC. *5

MB91F313

LQFP-176 (0.5 mm, [J 24 x 24 mm)

FPT-176P-M07

TRF110-91F313

For MB91314A

In Circuit Emulator (made by Fujitsu Microelectronics)

o Standard tool

Name

Part number

Note

Evaluation device

MB91F314PMC-GE1

* LQFP-120, DSU4

Emulator main unit

¢ The systems development support tool which used MCU for evaluating FR
and builds in DSU interface.
* Power supply voltage: AC100V or AC200 V

for FR (DSU3/4) MB2198-01 ¢ Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 2.7 kg
e MB2198-10 (DSU3/4 cable) is required separately
DSU3/4 cable MB2198-10 Used to connect the MB2198-01 to the target board.

Programmer for Flash microcontroller

o Parallel programmer

Product name

Package
(lead pitch, body size)

Package code

Adapter unit

Flash Support
Group, Inc. *

MINATO ELECTRONICS
INC. *5

MB91F314A

LQFP-120 (0.5 mm, [J 16 x 16 mm)

FPT-120P-M21

TRF110-91F313
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For MB91319

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

Name Part number Note
Evaluation device MB91FV319APMT-ESE1 |+ LQFP-176, DSU4
* The systems development support tool which used MCU for evaluating FR
and builds in DSU interface.
Emulator main unit MB2198-01 * Power supply voltage: AC100V or AC200 V
for FR (DSU3/4) e Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 2.7 kg
* MB2198-10 (DSU3/4 cable) is required separately
DSU3/4 cable MB2198-10 Used to connect the MB2198-01 to the target board.

Programmer for Flash microcontroller

e Parallel programmer

Adapter unit

Product Package Pack d
LOCUCHE IS TIC (lead pitch, body size) aclageicoce Flash Support MINATO ELECTRONICS
Group, Inc. *4 INC. *s
MF05-1695
MB91FV319A LQFP-176 (0.5 mm, (] 24 x 24 mm) | FPT-176P-M07 — (for MODEL1940)

e Serial programmer

Product name

Serial programmer

Yokogawa Digital Computer Corporation *¢

MB91FV319A NETIMPRESS
For MB91345
In Circuit Emulator (made by Fujitsu Microelectronics)
» Standard tool
Name Part number Note

Evaluation device

MB91F345BPFT-GE1
MB91F346BPFT-GE1

* LQFP-100, DSU4

Emulator main unit

¢ The systems development support tool which used MCU for evaluating
FR and builds in DSU interface.
* Power supply voltage: AC100V or AC200 V

for FR (DSU3/4) MB2198-01 ¢ Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 2.7 kg
* MB2198-10 (DSU3/4 cable) is required separately
DSUS3/4 cable MB2198-10 Used to connect the MB2198-01 to the target board.

e Serial programmer

Product name

Serial programmer

Yokogawa Digital Computer Corporation *¢

MB91F345B
MB91F346B

NETIMPRESS
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For MB91350A series

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

32-bit FR Family Support Tools

Name

Part number

Note

Evaluation device

MB91V350APB-ES

BGA420, DSU4

Emulator main unit

The systems development support tool which used MCU for evaluating
FR and builds in DSU interface.

for FR (DSU4) MB2198-01 Power supply voltage: AC100 V or AC200 V
Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
Weight: 0.7 kg

Adapter board for MB91350A | MB2198-110 Header I/F cable is bundled

Built-in emulation memory

o Header
Name Part number Note

Header for MB91352A/

Used to connect the adapter board to the user board.
BN SGIERA AEEA MB2198-112 NQPACK120SD and HQPACK120SD are bundled *
(LQFP-120)
Header for MB91354A/

Used to connect the adapter board to the user board
“{'fg;g?f%;\’mm F355A MB2198-111 HQPACK176SD and NQPACK176SD are bundled *!

Programmer for Flash microcontroller

o Parallel programmer

Product name

Package

(lead pitch, body size)

Adapter unit

Package code MINATO ELECTRONICS

INC. *5

Flash Support Group,
Inc. *¢

MB91F353A LQFP-120 (0.5mm, [116 x 16 mm) | FPT-120P-M21 TEF110-353F18AP Under development
MF13-1361
MB91F355A LQFP-176 (0.5 mm, (124 x 24 mm) | FPT-176P-M02 TEF110-355F19AP (for MODEL1893/1931)

e Serial programmer

Serial programmer

FR Family
Yokogawa Digital Computer Corporation *¢
MB91F353A
MB91F355A NETIMPRESS
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HQPACK120SD *3

Connect

NQPACK120SD *2
MB2198-112 !
HQPACK176SD *3 :
valuation 1 Connect I
s L T
Y —> * :
| -1
%%; NQPACK176SD *2 :
_________ MB2198-111 _ _ _ _ _ __ _.|
Evaluation board
e Main board
Name Part number Note
Evaluation board * Main board + daughter board
(Main board) MBO1906EB e For5V, 3V products
o Daughter board
Name Part number Note
Daughter board for MB91F353A | MB91922EB Combined use main board (MB91906EB)
Daughter board for MB91F355A | MB91916EB Combined use main board (MB91906EB)

*1: The header requires the NQPACK manufactured by Tokyo Eletech Co.

<Contact>TEL: 81-3-5295-1661

*2: The IC socket is mounted on the foot pattern on the user board.
*3 : The NQPACK and HQPACK can be used to hold and cover a chip,

respectively.
*4 : Flash Support Group, Inc.
<Contact> TEL : 053-428-8383

User board

Socket

]

0ooooo

000000 K

000000

0ooooo

Foot pattern

http://www.j-fsg.co.jp/e/top.html

*5 : MINATO ELECTRONICS INC.

<Contact> TEL : 045-591-5611, FAX : 045-592-2854
http://www.minato.co.jp/index_e.asp

*6 : Yokogawa Digital Computer Corporation

<Contact> TEL: 042-333-6224 FAX : 042-352-6107
http://www.yokogawa-digital.com/emb/en/index.html
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For MB91360 series

32-bit FR Family Support Tools

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

Name

Part number

Note

Evaluation device

MB91FV360GACR-ES

* PGA401, DSU3

* The systems development support tool which used MCU for
evaluating FR and builds in DSU interface.
* Power supply voltage: AC100 V or AC200 V

S RGeS £ MB2198-01 e Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
* Weight: 2.7 kg
* MB2198-10 (DSU3/4 cable) is required separately

DSUS/4 cable MB2198-10 Used to connect the MB2198-01 to the adapter board

PGA401P Adapter board for MB2197-120  Built-in external trace for evaluation device and user overlay

MB91360

memory

o Header board

Name

Part number

Note

Header board L for MB91F36xGB
(LQFP120)

MB919360-120L

e FPT-120P-M21 header board. Connection to user board.
¢ NQPACK120SD and HQPACK120SD are required separatery *!

Header board H for MB91F36xGB
(LQFP120)

MB919360-120H

e FPT-120P-M21 header board. Connection to user board.
¢ NQPACK120SD and HQPACK120SD are required separatery *!

Header board for MB91F369GA
(QFP160)

MB919360-160

e FPT-160P-M15 header board. Connection to user board
* NQPACK160SD and HQPACK160SD are required separatery

Header board for MB91F362GA
(QFP208)

MB2197-127

¢ FPT-208P-MO04 header board. Connection to user board.
¢ NQPACK208SD and HQPACK208SD are bundled *

MB2197-120

DSU-CABLE (MB2198-10) connector

MB2197-127

MB919360-120H
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o Option tool

Name

Part number

Note

ROM alternate unit *4

MB2197-90
(with 100-V AC adapter) |

* Memory board: Capable of substituting the memory on the target board
* Memory size: 4 Mbytes
Data bus size: Selectable from among 8, 16, and 32-bit configurations
* Write protect function

Evaluation board

Name

Part number

Note

* Main board + daughter board

Evaluation board MB91906EB * FlashROM, DRAM, etc. Built-in
e AC100 V, ACAdapter is bundled.
Evaluation board for MB91362GA |MB91913EB It can be used only.

Programmer for Flash microcontroller

o Parallel programmer

Product name

Package
(lead pitch, body size)

Adapter unit

Package code | pi5sh Support

Group, Inc. *¢

MINATO ELECTRONICS INC. *¢

MB91F362GBPFVS

QFP-208 (0.5mm, []28 x 28 mm)

FPT-208P-M04

MFO00-892 (for MODEL1893/1931)
MF05-892 (for MODEL1940)

MB91F364GPMT
MB91F365GBPMT
MB91F366GBPMT
MB91F367GBPMT
MB91F368GBPMT
MB91F376GPMT

LQFP-120 (0.5 mm, [J16 x 16 mm)

FPT-120P-M21

MF00-964 (for MODEL1893/1931)

MB91F369GAPQS1

QFP-160 (0.65 mm, (128 x 28 mm)

FPT-160P-M15

MF00-1272 (for MODEL1893/1931)
MF05-1272 (for MODEL1940)

e Serial programmer

Product name

Serial programmer

Yokogawa Digital Computer Corporation *”

MB91F362GBPFVS
MB91F369GAPQS1

NETIMPRESS

*1: The header requires the NQPACK manufactured by Tokyo Eletech Co.

<Contacted: 81-3-5295-1661

*2: The IC socket is mounted on the foot pattern on the user board.
*3 : The NQPACK and HQPACK can be used to hold and cover a chip,

respectively.

*4 : A ROM alternate unit is used connecting with a CPU bus. In the case of
use, it is necessary to design so that ROM alternate unit can be connected

on target board.

*5 : Flash Support Group, Inc.

<Contact>

TEL : 053-428-8383
http://www.j-fsg.co.jp/e/top.html

*6 : MINATO ELECTRONICS INC.
<Contact> TEL : 045-591-5611, FAX : 045-592-2854
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For MB9146

0 series

32-bit FR Family Support Tools

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

Name

Part number

Note

Evaluation device

MB91V460RB-ES

* BGA660, DSU4

Evaluation device for MB91461

MB91461PMC-GSE1

* LQFP-176P, DSU4

Emulator main unit

* The systems development support tool which used MCU for
evaluating FR and builds in DSU interface.
* Power supply voltage: AC100 V or AC200 V

for FR (DSU3/4) MB2198-01 * Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
* Weight: 2.7 kg
* MB2198-10 (DSU3/4 cable) is required separately

DSU3/4 cable MB2198-10 Used to connect the MB2198-01 to the adapter board

o Adapter board/Header board

Target device Name Part number Note
MB91461 Adapter board - -
(LQFP-176) Header board . .
Adapter board MB2198-300A * MB91V460RB-ES is required separatery
MB91F463N Headerboard
(LQFP-64) eader board MB2198-304A-E |+ NQPACK064SB and HQPACK064SB140 are bundled *!
(non level shifter)
* MB91V460RB-ES is mounted
Adapter board MB2198-600A5 |, EME P/N:EMA-MB21V460A-002B-80
¢ MB91V460RB-ES is mounted
MB91F464A Adapter board MB2198-600A4 | ° FME P/N:EMA-MB91V460A-003
(LQFP-100) (GHS conforming) * Corresponds to the Super Trace Probe made by Green Hills
Software, Inc.
Header board MB2198-606 * NQPACK100SD-ND and HQPACK100SD are required separatery *'
(non level shifter) * FME P/N:EMA-MB91F464A-NLS-100M20
* MB91V460RB-ES is mounted
Adapter board MB2198-600A5 |, EME P/N:EMA-MB21V460A-002B-80
¢ MB91V460RB-ES is mounted
MB91F465K Adapter board MB2198-600A4 | ° FME P/N:EMA-MB91V460A-003
(LQFP-120) (GHS conforming) * Corresponds to the Super Trace Probe made by Green Hills
Software, Inc.
Header board MB2198-609 * NQPACK120SD and HQPACK120SD are required separatery *!
(non level shifter) * FME P/N:EMA-MB91F465K-NLS-120M21
¢ MB91V460RB-ES is mounted
Adapter board MB2198-600A5 |, EME P/N:EMA-MB21V460A-002B-80
¢ MB91V460RB-ES is mounted
Adapter board MB2198-600A4 | ° FME P/N:EMA-MB91V460A-003
MB91F465X (GHS conforming) * Corresponds to the Super Trace Probe made by Green Hills
(LQFP-100) Software, Inc.
Header board MB2198-602 * NQPACK100SD and HQPACK100SD are required separatery *!
(non level shifter) * FME P/N:EMA-MB91F465X-NLS-100M20
Ef:rgay eXpansion | \155198-603 |+ FME P/N:EMA-MB91V460A-100
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Target device

Name

Part number

Note

Adapter board

MB2198-600A5

MB91V460RB-ES is mounted
FME P/N:EMA-MB91V460A-002B-80

Adapter board
(GHS conforming)

MB2198-600A4

MB91V460RB-ES is mounted

FME P/N:EMA-MB91V460A-003

Corresponds to the Super Trace Probe made by Green Hills
Software, Inc.

MB91F467B
MB91F465B Header board MB2198-604B NQPACK144SD-ND and HQPACK144SD are required separatery *!
(LQFP-144) (non level shifter) FME P/N:EMA-MB91F467B-NLS-144M08
Header board Multi power supply 1/0O, with level shifter . .
(level shifter) MB2198-634B NQPACK144SD-ND and HQPACK144SD are required separatery
FME P/N:EMA-MB91F467B-LS-144M08
Header board MB2198-664B NQPACK144SD-ND and HQPACK144SD are required separatery *'
(for single chip) FME P/N:EMA-MB91F467B-SC-144M08
MB91V460RB-ES is mounted
Adapter board MB2198-600A5 |, EME P/N:EMA-MB21V460A-002B-80
MB91V460RB-ES is mounted
MB91F467C Adapter board MB2198-600A4 FME P/N:EMA-MB91V460A-003
(LQFP-144) (GHS conforming) Corresponds to the Super Trace Probe made by Green Hills
Software, Inc.
Header board MB2198-607 NQPACK144SD-ND and HQPACK144SD are required separatery *'
(non level shifter) FME P/N:EMA-MB91F467B-NLS-144M08
MB91V460RB-ES is mounted
Adapter board MB2198-600A5 |, EME P/N:EMA-MB21V460A-002B-80
MB91V460RB-ES is mounted
Adapter board FME P/N:EMA-MB91V460A-003
(GHS conforming) MB2198-600A4 Corresponds to the Super Trace Probe made by Green Hills
MB91F467D Software, Inc.
(QFP-208) -
Header board MB2198-605B NQPACK208SD and HQPACK208SD are required separatery *!
(non level shifter) FME P/N:EMA-MB91F467D-NLS-208M04
Header board Multi power supply 1/O, with level shifter ' B
(o i) MB2198-635B NQPACK208SD and HQPACK208SD are required separatery
FME P/N:EMA-MB91F467D-LS-208M04
Adapter board MB2198-300A MB91V460RB-ES is required separatery
MBOTFAETR -
(LQFP-176) eader boar MB2198-305 NQPACK176SD and HQPACK176SD are bundled *
(level shifter)
MB91V460RB-ES is mounted
Adapter board MB2198-600A5 |, EME P/N:EMA-MB91V460A-002B-80
MB91V460RB-ES is mounted
MB91F467R Adapter board MB2198-600A4 FME P/N:EMA-MB91V460A-003
(LQFP-176) (GHS conforming) Corresponds to the Super Trace Probe made by Green Hills
Software, Inc.
Header board MB2198-601 NQPACK176SD and HQPACK176SD are required separatery*!
(non level shifter) FME P/N:EMA-MB91F467R-NLS-176M07
MB91V460RB-ES is mounted
Adapter board MB2198-600A5 |, EME P/N:EMA-MB91V460A-002B-80
MB91V460RB-ES is mounted
Adapter board MB2198-600A4 FME P/N:EMA-MB91V460A-003
MB91F469G (GHS conforming) Corresponds to the Super Trace Probe made by Green Hills
(BGA320P) Software, Inc.

Header board
(non level shifter)

MB2198-608

CSPACK256Y2027FJ02 is required separatery
FME P/N:EMA-MB91F469G-NLS-320M06

Header board
(level shifter)

MB2198-638

CSPACK256Y2027FJ02 is required separatery
FME P/N:EMA-MB91F469G-LS-320M06
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¢ Evaluation board

32-bit FR Family Support Tools

Name

Part number

Note

MB91F464A evaluation board

MB2198-606SK

Only the evaluation board can be used.

MB91F465K evaluation board

MB2198-609SK

Only the evaluation board can be used.

MB91F467B evaluation board

MB2198-604SK

Only the evaluation board can be used.

MB91F467C evaluation board

MB2198-607SK

Only the evaluation board can be used.

MB91F467D evaluation board

MB2198-605SK

Only the evaluation board can be used.

MB91F467R evaluation board

MB2198-601SK

Only the evaluation board can be used.

MB91F469G evaluation board

MB2198-608SK

Only the evaluation board can be used.

E JAPAN
MB1 V460

0634 201
ES

MB2198-600

MB2198-60x, MB2198-63x

=

MB2198-30x
MB2198-300A
*1:  The header requires the NQPACK manufactured by Tokyo Eletech Co. Socket
<Contact>TEL: 81-3-5295-1661
The IC socket is mounted on the foot pattern on the user board. |:|
The NQPACK and HQPACK can be used to hold and cover a chip, R Ve
respectively. User board % %
DDDDDDD -
Foot pattern
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For MB91470/480 series

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

Name

Part number

Note

Evaluation device

MB91FV470BGL-ESE1

* BGA660, DSU4

Emulator main unit for FR

* The systems development support tool which used MCU for
evaluating FR and builds in DSU interface.
* Power supply voltage: AC100 V or AC200 V

(DSU3/4) MB2198-01 ¢ Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
* Weight: 2.7 kg
* MB2198-10 (DSU3/4 cable) is required separately

DSU3/4 cable MB2198-10 Used to connect the MB2198-01 to the adapter board.
¢ Connection to MB2198-10

Adapter board MB2198-160 * Header I/F cable is bundled

Pseudo power-on debug adapter |MB2198-169 Connection between adapter board and header board.

o Header board

Name

Part number

Note

Header board for MB91470

- 0 *1
(LQFP-144) MB2198-161 NQPACK144SE and HQPACK144SE are bundled
Header board for MB91480 MB2198-162 « NQPACK100SD-ND and HQPACK100SD are bundled *
(LQFP-100)
Programmer for Flash microcontroller

e Serial programmer

Product name

Serial programmer

Yokogawa Digital Computer Corporation *2

MB91F475
MB91F478
MB91F479
MB91F482
MB91F487

NETIMPRESS (For MB91F478 and MB91F482 are under development)

*1:

The header requires the NQPACK manufactured by Tokyo Eletech Co.
<Contact>TEL: 81-3-5295-1661

The IC socket is mounted on the foot pattern on the user board.

The NQPACK and HQPACK can be used to hold and cover a chip,

respectively.

*2 : Yokogawa Digital Computer Corporation
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For MB91605 series

32-bit FR Family Support Tools

In Circuit Emulator (made by Fujitsu Microelectronics)

e Standard tool

Name

Part number

Note

Evaluation device

MB91605PMC-GE1

* BGA-544, DSU4

Emulator main unit for FR

* The systems development support tool which used MCU for

evaluating FR and builds in DSU interface.

(DSU3/4) MB2198-01 * Power supply voltage: AC100 V or AC200 V
* Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
* Weight: 2.7 kg

MB91605 adapter MB2198-81-E * Adapter board, memory board, header board are bundled

* NQPACK176SD and HQPACK176SD are bundled *!

For MB91635 series

In Circuit Emulator (made by Fujitsu Microelectronics)

o Standard tool

Name

Part number

Note

Evaluation device

MB91V650PB-ESE1

*» BGA-544, DSU4

Emulator main unit for FR
(DSU3/4)

MB2198-01

* The systems development support tool which used MCU for

evaluating FR and builds in DSU interface.

* Power supply voltage: AC100 V or AC200 V
* Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
* Weight: 2.7 kg

Adapter board

MB2198-700-E

* Configuration board (MB2198-790-01-E) is bundled

e Header board

Name

Part number

Note

Header board for MB91635
(LQFP-144)

MB2198-702-E

* NQPACK144SD-ND and HQPACK144SD are bundled *'

Evaluation board

Name Part number Note
Main board BBF2004-MB Made by Sunhayato
Daughter board BBF2004-FR144SQF-NB | Made by Sunhayato

For LQFP-144
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32-bit FR Family Support Tools

For MB91645 series

In Circuit Emulator (made by Fujitsu Microelectronics)
» Standard tool

Name Part number Note

Evaluation device MB91V650PB-ESE1 o BGA-544, DSU4

* The systems development support tool which used MCU for
evaluating FR and builds in DSU interface.

S e et (I ep [ MB2198-01 « Power supply voltage: AC100 V or AC200 V

(BSBe) * Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
* Weight: 2.7 kg
Adapter board MB2198-700-E * Configuration board (MB2198-790-01-E) is bundled
o Header board
Name Part number Note
ng?:‘;r_?gggd for MBO1645 | \15o198-703-E » NQPACK176SD and HQPACK176SD are bundled *

Evaluation board

Name Part number Note
Main board BBF2004-MB Made by Sunhayato
Made by Sunhayato
Daughter board BBF2004-FR176SQF-NB | For LQFP-176

(Sales beginning schedule at the end of October in 2007. )

For MB91660 series

In Circuit Emulator (made by Fujitsu Microelectronics)
o Standard tool

Name Part number Note

Evaluation device MB91V650PB-ESE1 o BGA-544, DSU4

* The systems development support tool which used MCU for
evaluating FR and builds in DSU interface.

S e et (i ep 3 MB2198-01 « Power supply voltage: AC100 V or AC200 V

(BSBe) * Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
* Weight: 2.7 kg
Adapter board MB2198-700-E * Configuration board (MB2198-790-01-E) is bundled
o Header board
Name Part number Note
ng?:‘;r_?gg;d for MBT645 | \iB2198-701-E » NQPACK120SD and HQPACK120SD are bundled *'

Evaluation board

Name Part number Note
Main board BBF2004-MB Made by Sunhayato
Made by Sunhayato
Daughter board BBF2004-FR120SUS-NB | For LQFP-120

(Sales beginning schedule at the end of December in 2007. )
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32-bit FR Family Support Tools

Parallel programmer for Flash microcontroller

The parallel programmer in Flash memory of the FR family is supported as the following programmer.
Flash Support Group, Inc.

* Flash Programmer e Gang programmer
AF9708, AF9709/B: 3 V-products, 5 V-products. AF9723: 3 V-products, 5 V-products

AF9708

MINATO ELECTRONICS INC.

¢ Universal Programmer
MODEL 1890A + OU910 (Ver. 4.32b or more)

Notes:
This programmer ended in September, 2000. It is a sched-
ule of correspondence with MODEL1881 (The current state
uncorresponds) for the future. Please confirm to MINATO
ELECTRONICS INC. when you buy.
MODEL1890A is scheduled to be done in the future to sup-

port.
e Gang Programmer e Gang programmer
MODEL 1893 (Ver. 1.10L or more) , MODEL 1931 (Ver 1.10L or more) MODEL1940 (Ver. 1.32C or more)

MODEL 1930 + SU3000LX (Ver. 4.10L or more)

MODEL 1893 MODEL 1940
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32-bit FR Family Support Tools

FR families Evaluation Board

* The FR30 series evaluation board can be used as a target
board for running the emulator.

The board consists of a main board and a daughter board.
The main board can be used commonly for the FR30
series of microcontrollers.

¢ Since the evaluation board has SDRAM, DRAM, and
Flash memory mounted, it can be used to test CPU
performance or to configure a hardware circuit using the
extension board connector on the main board.

* The ROM alternate unit (MB2197-90) can be connected to
the evaluation board.

* The evaluation board can be used in combination with the
MB2197-01 (emulator), for example, in the following
configuration:

MB2197-01 + MB2197-10 + MB91906EB (main board)
+ MB91901EB (daughter board)

Evaluation board block diagram

: Daughter board(MB91901EB)

System overview

: : Level Shifter
: : : — 33V-33V
i | FRfamiy cPU ; : 5V-33V
: (MB91V101) . : ]

: Data

: Level Shifter
: Address 33V-5V

: 5V-5V

E Control

; L X-TAL ; :

EDO DRAM
8 MB

SRAM
512 KB at 32 bit
256 KB at16 bit

Connector
for expand board

Dri

ver

; ROM alternate unit N
: 4MB :

External control
FPGA

ROM alternate unit (MB2197-90) H

Expand board(prepared by the user) !

User expand
board
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Flash Memory
1MB

Serial data
transceiver
MB89371AH

Interval timer
MB89254H

Ethernet LAN
controller
MB86964

DIP Switch
LED

Main board(MB91900EB)



Main Board

32-bit FR Family Support Tools

Name

Part number

Remarks

Evaluation board for FR families
(NEW MAIN BOARD)

MB91906EB

¢ With 100-V AC adapter.

It is available according to the combination of daughter board as
the target board of FR family for 3V or 5V power supply voltage
(MB91130 is excluded).

* The capacity of Flash memory or DRAM is increased.

* The succeeding model of MB91900EB (the evaluation board for
FR family ) .

Daughter Board

Name

Part number

Remarks

* It is two piece composition of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

MB91901EB ¢ MB91V101A pre mounted.
Daughter board for MB91101A ¢ Connectable with In Circuit Emulator made by Fujitsu
Microelectronics.
MB91902EB Connectablel vY|th In Circuit Emulator for MB91101A made by

Yokogawa Digital Computer Corporation.
Connectable with In Circuit Emulator made by Fujitsu Microelectronics.

?;;‘gmer board for MB91107/108/ | y/551907£8 It is two piece composition of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

Daughter board for MB91F130 MB91908EB Conn.ectable with |I"I.CII'CUI'[ Emulator made by Fujitsu Microelectronics
by using the evaluation board.

Daughter board for MB91150 series | MB91911EB It is two piece composmpn of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

Evaluation board for MB91F230 MB91920EB Use only on an evaluation board is possible.

Evaluation board for MB91260 MB91921EB Use only on an evaluation board is possible.

Daughter board for MB91302A MB91914EB It is two piece composﬂpn of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

Daughter board for MB91305 MB91925EB Use only on an evaluation board is possible.

Daughter board for MB91306/307 MB91915EB It is two piece composmpn of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

Evaluation board for MB91310 MB91918EB Use only on an evaluation board is possible.

Daughter board for MB91F353 MB91922EB It is two piece composmpn of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

Daughter board for MB91F355 MB91916EB It is two piece composﬂpn of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

Daughter board for MB91362GA MB91913EB It is two piece composﬂlpn of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

Under It is two piece composition of NEW MAIN BOARD (MB91906EB) +

Daughter board for MB91369GA

development

daughter board and available.

Simple Target Board

Name

Part number

Remarks

Simple target board for In Circuit
Emulator

connection for MB91101A
(FR30 SRAM board)

MB91903EB

* ltis two piece composition of NEW MAIN BOARD (MB91906EB)
+ simple target board and available.

* MB91V101A pre mounted.

¢ Connectable with In Circuit Emulator for MB91101A made by
Fujitsu Microelectronics.
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32-bit FR Family Support Tools

F2MC-FR Family Evaluation Board (BBF2004) : Sunhayato

This is an evaluation board made by Sunhayato corp. in corre-
spondence with Fujitsu Microelectronics FPMC-16LX families. It
can be used to verify the operating status of FAMC-16LX families
before they are actually embedded into a customer's system. As
a consequence, development efficiency is accelerated.

This board consists of a main board and a daughter board. By
changing the daughter board, it can be used for debugging with
the (In Circuit Emulator) tool combined with the emulator debug-
ger, evaluating a microcomputer with built-in Flash memory and
a serial programming. The board is adaptable to various series
by changing the daughter board, while the main board is com-
mon to each part.

BBF2004-MB (Main board)

BBF2004-64CL-NB
(NQPACK Type daughter board LQFP-64)

e Evaluation board configuration
Main board (BBF2004-MB)

Daughter board
(BBF2004-64CL-NB)

socket for main or sub oscillation clocks
LED for terminal (POO to
P07) output checking

64 pin (P00 to P77)
GND terminals

Signal check pin for (5 points)

all MCU terminals (4 points)

Through hole for MCU /O port external output

VCC terminals

00000 P77
0000000 r76

Dip switch

for various B

settings & Sunhayato japan
L®) IC socket

14
® BBF2004\® | 33335883388385853¢e0e8e2s
BNt atbiy Shkdat) dass
\X”” opy e

=
cp2
(sL=) [a)s+ 105

PC programmer
connector
(built-inRS232C
driver)

JP1 )
80 80 = 79 J@pza@mn35 !5 w gg 9% YDC
. H %B@m g,g g,o o0] programmer
C:ié] oclelNooMcoREoo o0 connector
= = § @ Qpross(al=) mn oo
7777777777 S8l Boom BB G B L
JPE si(afmke (a5 15
D OF% oo “Gno™
BBF2004-MB EDOr )
T Variable
@ | Gsunhayato ppan @ sw, i resistance LIN bus CAN
Reset switch /" 3 I/Oorltlgggt connection communication
Wi )
terminal connector
Hardware stand-by switch Power supply Power (for ANO:
input check LED MCU ana-
Daughter board connectors External power . connector )
; : MCU operation voltage log input
input terminal ) ] B
setting terminal terminal)
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¢ Product configuration

Main board

32-bit FR Family Support Tools

Part number

Description

BBF2004-MB

- Locating signal check pin to all terminals
- Capability of changing input voltage to analog input terminal ANO (by variable resistor)
- Function of LED lightning for output port (P00 to P17)
- Evaluate the capability of communication between PC and microcomputer with UART
(mounted DSUB 9pin is possible.)
- Can be use the serial programmer made by Fujitsu Microelectronics

- Can be use the serial programmer made by Yokogawa Digital Computer corp.

Daughter board

Part number Description . Target Usage
microcontroller
NQPACK type .
BBF2004-FR64CAN-NB (0.65 mm pitch, (112 mm x 12 mm) MB91265 series
NQPACK type
BBF2004-FR100SCL-NB (0.50 mm pitch, [J14 mm x 14 mm) ) Evaluation board connectable
NQPACK tvpe MB91270 series with (In Circuit Emulator) tool.
BBF2004-FR144SCL-NB y.p Board for writing and evaluating a
(0.50 mm pitch, [(J20 mm x 20 mm) . . o
NQPACK microcomputer with a built-in
. 4 type : Flash memory.
BBF2004-FR144SQF-NB (0.50 mm pitch, (120 mm x 20 mm) MB91635 series
NQPACK type

BBF2004-FR176SQF-NB

(0.50 mm pitch, (124 mm x 24 mm)

MB91645 series

*: Includes CAN transceiver and

Main board + Daughter board

LIN transceiver

Part number

Description

Target
microcontroller

Usage

BBF2004-FR64CAN-NS *

Main board + NQPACK type
(0.65 mm pitch, [J12 mm x 12 mm)

MB91265 series

BBF2004-FR100SCL-NS *

Main board + NQPACK type
(0.50 mm pitch, (114 mm x 14 mm)

BBF2004-FR144SCL-NS *

Main board + NQPACK type
(0.50 mm pitch, (120 mm x 20 mm)

MB91270 series

BBF2004-FR144SQF-NS

Main board + NQPACK type
(0.50 mm pitch, [J20 mm x 20 mm)

MB91635 series

BBF2004-FR176SQF-NS

Main board + NQPACK type
(0.50 mm pitch, (124 mm x 24 mm)

MB91645 series

Evaluation board connectable
with (In Circuit Emulator) tool.
Board for writing and evaluating a
microcomputer with a built-in
Flash memory.

*: The daughter board includes

Target microcontroller

CAN transceiver and LIN transceiver.

Series name

Package (lead pitch, body size) (mm)

MB91265 series *

LQFP-64 (0.65 mm pitch, [J 12 mm x 12 mm)

MB91270 series *

LQFP-100 (0.50 mm pitch, (] 14 mm x 14 mm)

MB91635 series

LQFP-144 (0.50 mm pitch, [] 20 mm x 20 mm)

MB91645 series

LQFP-176 (0.50 mm pitch, [] 24 mm x 24 mm)

*: Includes CAN transceiver and LIN transceiver
Contact for details: Sunhayato Corp. TEL +81-3-3984-7791, FAX +81-3-3971-0535
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32-bit FR Family Support Tools

Monitor Debugger ACCEMIC MDE (Accemic GmbH & Co. KG)

Even if development tools are not used, ACCEMIC *' MDE *2
enables debugging with the flash microcontroller by embed-
ding a debug monitor program and communicating with a host

computer during the target

program’s execution.

*1: ACCEMIC : ACCElerate MICrocontroller designs
*2: MDE : Monitor Debugger Environment

Feature

* Debugging with PC and Flash microcontroller

¢ Less stress for the microcontroller resources because of the

UART function for writing serial data

* Breaking and stepping
* Monitoring memory

» Verify register values on the operating screen

» Setting ports and changing register values without changing

programs

Debugging operating screen

Microcontroller with Flash memory

Target board

The register set point can be changed on each resource
and the port box.

Memory window

Source window

Ele St Mew Tl Predmecces b
CReRFC(rB2LAOW

LNy A

T S e ]|
Loky] .

Marncey | | Womcey 2| Womeny 3| Momcry 8| L] || *

Ackes 000000 Bin Woed Dword

e | s e | i clock ¢ | et 01 |

-

PR ——]

Register window

Interruption defined O
function sy B
: L ” c“rnl’vr e =]
Ftate tresed BiT-Lovel Dmstie| 130 'J\tisi!-r4=| 2i0ef 2
Arrh| | @ e | [ NoE A5G uw
Assembler window
Support MCU

MB91F267, MB91F272, MB91F353A, MB91F355A, MB91461, MB91F464A, MB91F465K, MB91F467D, MB91F475,

MB91F478, MB91F479

Contact: FUJITSU ELECTRONICS INC. TEL : 03-5908-8610
Accemic GmbH & Co. KG http://www.accemic.com/
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32-bit FR Family Support Tools

Green Hills Software's MULTI® 5 Integrated Development Environment

Green Hills Software's MULTI 5 Integrated Development
Environment (IDE) includes the industry's most powerful Debugger
and proven tools for developing embedded software. The .
MULTI 5 release of the most successful embedded IDE
in history enables enterprises to achieve total reliability,
absolute security and maximum performance with the
lowest manufacturing and development costs, while get-
ting to market in record time. In addition to streamlining
the software development process, MULTI 5 makes it
easier and faster than ever to find even the most difficult
bugs.

GVGHE¥morki ir_sampleYdedsalt epj - MULTI Praject Manaeer
View Duld Gomect [sbua Tools Wndows beb
nRREE

Features a variety of new productivity-

enhancing capabilities:

» DoubleCheck™A@Source Code Analyzer - a new static
source code analysis tool that examines the entire
application to find reliability and security flaws such as
buffer overflows, resource leaks, and overly complex
functions

* a new distributed build system that dramatically
reduces build times

* anew project manager to help create and maintain
with ease even the most complex applications

* improved code generation for the smallest and fastest
code possible :

* improved visibility and graphical management of CPU
and board level hardware features

DoubleChecker

ey,

Ly, (Addross)cmd
sk}

i lcatlontetask, dareshdi
stiunTaskistask});

dein,_check e i 43 sce e o H14 ool [Ln S08/388 ClE

and other various advanced feature that supports embedded system developer.

Green Hills Software's MULTI® TimeMachine™ Suite

The MULTI TimeMachine debugging suite combines a
familiar debugger interface with innovative functions of
MULTI-IDE that enable developers to step and run for-
ward and backward through their code. It's based on
SuperTrace Probe which can capture up to 1 GB of trace
data.

Fix bugs faster

With TimeMachine, developers can more readily explore
processor execution and, as a result, find and fix bugs
faster.

Optimize with ease

Along with the PathAnalyzer and FunctionFlow, the Time-
Machine suite integrates the patented MULTI Profiler to
offer the capabilities to help you more easily identify per-
formance problems in embedded code.

Supported Processors
FR 20/30/60/70/80 family

Sales contacts :  Advanced Data Controls Corp. Sales Division TEL : +81-3-3576-5351
E-mail: sales@adac.co.jp http://www.adac.co.jp
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Microcontrollers (8-bit Proprietary F2MC-8L Family)

Microcontrollers (8-bit Proprietary F2MC-8L Family)

o Internal Timer
ratin clock External AD D/A
Series Part number Aprication Pa[tl:)l?ra‘?e vzftage? frequency Sg:; M:;"ory ?’OM l;AM[ interrupts Ex:lmal converter | converter | 16-bit| Output Input
VeclVl | [Max, pe | [oyte] | bytel) “reny | BUS | bitxch] | [bitxch] | imer | compare | capture
MHz] [ch]| [ch] [ch.]
MB89051 MB89051 usB 64 3or5 12 - MASK | 32K | 2K 7 - - - - - -
MB89051 MB89F051 uUsB 64 3or5 12 - FLASH| 32K | 2K 7 - - - - - -
MB89120/A MB89121 Standard 48 3or5 4.2 Yes | MASK | 4K 128 3 - - - - - -
MB89120/A MB89123A Standard 48 3or5 4.2 Yes | MASK | 8K | 256 11 - - - - - -
MB89120/A MB89125A Standard 48 3or5 4.2 Yes | MASK | 16K | 256 11 - - - - - -
MB89130/A MB89131 Standard 48 3or5 4.2 Yes | MASK | 4K 128 3 - 8bit x 4 - - - -
MB89130/A MB89133A Standard 48 3orb 4.2 Yes | MASK | 8K | 256 11 - 8bit x 4 - - - -
MB89130/A MB89135A Standard 48 3or5 4.2 Yes | MASK | 16K | 256 1 - 8bit x 4 - - - -
MB89130/A MB89P131 Standard 48 3or5 4.2 Yes | OTP 4K 128 3 - 8bit x 4 - - - -
MB89130/A MB89P133A Standard 48 3or5 4.2 Yes | OTP 8K | 256 11 - 8bit x 4 - - - -
MB89130/A MB89P135A Standard 48 3or5 4.2 Yes | OTP 16K | 512 11 - 8bit x 4 - - - -
MB89140 MB89143A VFD 64 5 8 Yes | MASK | 8K | 256 2 - 8bit x 8 - - - -
MB89140 MB89144A VFD 64 5 8 Yes | MASK | 12K | 256 2 - 8bitx 8 - - - -
MB89140 MB89145 VFD 64 3or5 8 Yes | MASK | 16K | 512 2 - 10bit x 12 - - - -
MB89140 MB89146 VFD 64 3or5 8 Yes | MASK | 24K | 768 2 - 10bit x 12 - - - -
MB89140 MB89P147 VFD 64 3or5 8 Yes | OTP | 32K | 1K 2 - 10bit x 12 - - - -
MB89160/A MB89161/A LCD controller 80 3orb 4.2 Yes | MASK | 4K | 128 12 - 8bit x 8 - - - -
MB89160/A MB89163/A LCD controller 80 3or5 4.2 Yes | MASK | 8K | 256 12 - 8bit x 8 - - - -
MB89160/A MB89165/A LCD controller 80 3orb 4.2 Yes | MASK | 16K | 512 12 - 8bit x 8 - - - -
MB89160/A MB89P165 LCD controller 80 3or5 4.2 Yes | OTP 16K | 512 12 - 8bit x 8 - - - -
MB89190/A/AH | MB89191 Standard 28 3or5 4.2 - MASK | 4K 128 11 - - - 1 - -
MB89190/A/AH | MB89191A Standard 28 3or5 4.2 - MASK | 4K 128 11 - 8bit x 8 - 1 - -
MB89190/A/AH | MB89191AH Standard 28 3or5 4.2 - MASK | 4K 128 11 - 8bit x 8 - 1 - -
MB89190/A/AH | MB89193 Standard 28 3or5 4.2 - MASK | 8K | 256 11 - - - 1 - -
MB89190/A/AH | MB89193A Standard 28 3orb 4.2 - MASK | 8K | 256 11 - 8bitx 8 - 1 - -
MB89190/A/AH | MB89193AH Standard 28 3or5 4.2 - MASK | 8K | 256 11 - 8bit x 8 - 1 - -
MB89190/A/AH | MB89195 Standard 28 3or5 4.2 - MASK | 16K | 256 11 - - - 1 - -
MB89190/A/AH | MB89195A Standard 28 3or5 4.2 - MASK | 16K | 256 11 - 8bit x 8 - 1 - -
MB89190/A/AH | MB89P195 Standard 28 3or5 4.2 - oTP 16K | 256 11 - - - 1 - -
MB89190/A/AH | MB89P195A Standard 28 3or5 4.2 - oTP 16K | 256 11 - 8bit x 8 - 1 - -
MB89202/R MB89202 Standard 32 3or5 125 - MASK | 16K | 512 11 - 10bit x 8 - - - 8bit x 2
MB89202/R MB89202Y Standard 34 3or5 12.5 - MASK | 16K | 512 11 - 10bit x 8 - - - 8bit x 2
MB89202/R MB89F202 Standard 32 3or5 125 - FLASH| 16K | 512 11 - 10bit x 8 - - - 8bit x 2
MB89202/R MB89F202RA * Standard 32 3or5 12.5 - FLASH| 16K | 512 11 - 10bit x 8 - - 8bit x 2
MB89202/R MB89F202RAY * Standard 32/34 3or5 125 - FLASH| 16K | 512 11 - 10bit x 8 - - - 8bit x 2
MB89202/R MB89F202Y Standard 34 3or5 12.5 - FLASH| 16K | 512 11 - 10bit x 8 - - - 8bit x 2
MB89470 MB89475 Standard 48 3or5 125 Yes | MASK | 16K | 512 9 - 10bit x 8 - 2 - -
MB89470 MB89P475 Standard 48 5 12.5 Yes | OTP 16K | 512 9 - 10bit x 8 - 2 - -
MB89480 MB89485 LCD controller 64 3orb 125 Yes | MASK | 16K | 512 12 - 10bit x 4 - 2 - -
MB89480 MB89485L LCD controller 64 3 12.5 Yes | MASK | 16K | 512 12 - 10bit x 4 - 2 - -
MB89480 MB89P485 LCD controller 64 5 125 Yes | OTP 16K | 512 12 - 10bit x 4 - 2 - -
MB89480 MB89P485L LCD controller 64 3 12.5 Yes | OTP 16K | 512 12 - 10bit x 4 - 2 - -
MB89490 MB89498 LCD controller| 100 3 125 Yes | MASK | 48K | 2K 16 - 10bit x 8 - 2 - -
MB89490 MB89F499 LCD controller| 100 3 12.5 Yes |FLASH| 60K | 2K 16 - 10bit x 8 - 2 - -
MB89530A MB89535A Standard 64 3orb 125 Yes | MASK | 16K | 512 12 - 10bit x 8 - 1 - -
MB89530A MB89537A Standard 64 3or5 | 125 | Yes | MASK | 32K | 1K 12 - |1obitx8 - 1 - -
MB89530A MB89537AC Standard 64 3or5 125 Yes | MASK | 32K 1K 12 - 10bit x 8 - 1 - -
MB89530A MB89538A Standard 64 3orb 125 Yes | MASK | 48K | 2K 12 - 10bit x 8 - 1 - -
MB89530A MB89538AC Standard 64 3or5 125 Yes | MASK | 48K | 2K 12 - 10bit x 8 - 1 - -
MB89530A MB89F538 Standard 64 5 125 Yes |FLASH| 48K | 2K 11 - 10bit x 8 - 1 - -
MB89530A MB89F538L Standard 64 3 125 Yes |FLASH| 48K | 2K 11 - 10bit x 8 - 1 - -
MB89550A MB89557A LCD controller| 100 3 125 Yes | MASK | 32K | 1K 16 - 10bitx 8 | 8bitx2 | 3 - -
MB89550A MB89558A LCD controller| 100 3 125 Yes | MASK | 48K | 2K 16 - 10bitx 8 [ 8bitx2 [ 3 - -
MB89550A MB89P558A LCD controller| 100 3orb 125 Yes | OTP | 48K | 2K 16 - 10bitx 8 | 8bitx2 | 3 - -
MB89560/A/H | MB89567A LCD controller 80 3orb 125 Yes | MASK | 32K 1K 12 - 10bit x 8 - 1 - -
MB89560/A/H | MB89567AC LCD controller 80 3or5 12.5 Yes | MASK | 32K 1K 12 - 10bit x 8 - 1 - -

*: Under development
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Microcontrollers (8-bit Proprietary F2MC-8L Family)

Timer Serial g;:'::i'::" LcD
r_apG F?WM r._vwc Dgsl/n rc UART/ USB_- c?:;rgo'":r In\:rt VFD Functions EV:;:?::)" Part number Series
timer | timer | timer e [ch.] [ch] SIO | Function com.]
[ch.] [ch.] | [ch.] [ch] [ch.] [ch.]
- 8bitx2| - - 2 1 | GP2 1 - - - |USB-function:End point4 MB89F051 MB89051 MB89051
- 8bit x 2 - - 2 1 CP/2 1 - - - | USB-function:End point4 MB89F051 MB89F051 MB89051
- 8bit x 2 - - 1 - -/1 - - - - - MB89PV130A (MB89121 MB89120/A
- 8bit x 2 - - 1 - -/1 - - - - | Remote-controller carrier generator [ MB89PV130A | MB89123A MB89120/A
- 8bit x 2 - - 1 - -/1 - - - - | Remote-controller carrier generator | MB89PV130A | MB89125A MB89120/A
- 8bitx 2 - - 1 - -/1 - - - - - MB89PV130A [MB89131 MB89130/A
- 8bit x 2 - - 1 - -/1 - - - - | Remote-controller carrier generator | MB89PV130A | MB89133A MB89130/A
- 8bit x 2 - - 1 - -/1 - - - - | Remote-controller carrier generator [ MB89PV130A | MB89135A MB89130/A
- 8bit x 2 - - 1 - -/1 - - - - - MB89PV130A |MB89P131 MB89130/A
- 8bit x 2 - - 1 - -/1 - - - - | Remote-controller carrier generator | MB89PV130A | MB89P133A MB89130/A
- 8bit x 2 - - 1 - -/1 - - - - | Remote-controller carrier generator | MB89PV130A | MB89P135A MB89130/A
- 8bitx 2 - - 1 - -/1 - - - Yes VFD MB89PV140 [MB89143A MB89140
- 8bit x 2 - - 1 - -/1 - - - Yes VFD MB89PV140 [MB89144A MB89140
12bit x 1| 8bitx 3 - - 1 - -/1 - - - Yes VFD MB89PV140 [MB89145 MB89140
12bit x 1| 8bit x 3 - - 1 - -/1 - - - Yes VFD MB89PV140 [MB89146 MB89140
12bit x 1| 8bitx 3 - - 1 - -/1 - - - Yes VFD MB89PV140 [MB89P147 MB89140
- 8bit x 2 - - 1 - -/1 - 24x4 - - | Remote-controller carrier generator | MB89PV160 | MB89161/A MB89160/A
- 8bit x 2 - - 1 - -/1 - 24 x4 - - | Remote-controller carrier generator [ MB89PV160 | MB89163/A MB89160/A
- 8bit x 2 - - 1 - -/1 - 24x4 - - | Remote-controller carrier generator | MB89PV160 | MB89165/A MB89160/A
- 8bit x 2 - - 1 - -/1 - 24 x4 - - | Remote-controller carrier generator [ MB89PV160 | MB89P165 MB89160/A
- - - - 1 - -/1 - - - - | Remote-controller carrier generator | MB89PV190 [ MB89191 MB89190/A/AH
- - - - 1 - -/1 - - - - | Remote-controller carrier generator [ MB89PV190A | MB89191A MB89190/A/AH
- - - - 1 - -/1 - - - - | Remote-controller carrier generator | MB89PV190A |MB89191AH MB89190/A/AH
- - - - 1 - -/1 - - - - | Remote-controller carrier generator [ MB89PV190 | MB89193 MB89190/A/AH
- - - - 1 - -/1 - - - - | Remote-controller carrier generator | MB89PV190A | MB89193A MB89190/A/AH
- - - - 1 - -/1 - - - - | Remote-controller carrier generator | MB89PV190A | MB89193AH MB89190/A/AH
- - - - 1 - -/1 - - - - | Remote-controller carrier generator | MB89PV190 | MB89195 MB89190/A/AH
- - - - 1 - -/1 - - - - | Remote-controller carrier generator [ MB89PV190A | MB89195A MB89190/A/AH
- - - - 1 - -/1 - - - - | Remote-controller carrier generator | MB89PV190 | MB89P195 MB89190/A/AH
- - - - 1 - -/1 - - - - | Remote-controller carrier generator | MB89PV190A | MB89P195A MB89190/A/AH
12bit x 1 8bit x 1 - - 1 - 1/1 - - - - | Buzzer output MB89V201 MB89202 MB89202/R
12bit x 1 8bit x 1 - - 1 - 1/1 - - - - | Buzzer output MB89V201 MB89202Y MB89202/R
12bit x 1 8bit x 1 - - 1 - 1/1 - - - - | Buzzer output MB89V201 MB89F202 MB89202/R
12bit x 1 8bit x 1 - - 1 - 1/1 - - - - | Buzzer output MB89V201 MB89F202RA * (MB89202/R
12bit x 1 8bit x 1 - - 1 - 1/1 - - - - | Buzzer output MB89V201 MB89F202RAY * | MB89202/R
12bit x 1 8bit x 1 - - 1 - 1/1 - - - - | Buzzer output MB89V201 MB89F202Y MB89202/R
- 8bit x 1 |8bit x 2 - 2 - 2/- - - - - - MB89PV470 |MB89475 MB89470
- 8bit x 1|8bit x 2 - 2 - 2/- - - - - - MB89PV470 [MB89P475 MB89470
6bit x 1 | 8bit x 1|8bit x 1 - 1 - 1/- - 31x4 - - - MB89PV480 |MB89485 MB89480
6bit x 1 [ 8bit x 1|8bit x 1 - 1 - 1/- - 31x4 - - - MB89PV480 |MB89485L MB89480
6bit x 1 | 8bit x 1|8bit x 1 - 1 - 1/- - 31x4 - - - MB89PV480 |MB89P485 MB89480
6bit x 1 [ 8bit x 1|8bit x 1 - 1 - 1/- - 31x4 - - - MB89PV480 |[MB89P485L MB89480
- 8bit x 2 - - 2 1 1/1 - 32x4 - - - MB89PV490 |MB89498 MB89490
- 8bit x 2 - - 2 1 1/1 - 32x4 - - - MB89PV490 | MB89F499 MB89490
opnx . lebitx2fabitx 1| - |8 | - |2/ - - - - - MBB9PV530 |MBB9535A MB89530A
opix . lsbitx2fbitx 1| - |3 | - |2/ - - - - - MBBIPV530 |MBB9537A MB89530A
oot U evitxzfeitx | - |8 |1 2/t ] - - - - . MBB9PV530 |MB89537AC  |MB89530A
6bit x 1, . .
19bit x 2 8bit x 2 |8bit x 1 - 3 - 2/1 - - - - - MB89PV530 [MB89538A MB89530A
opix . lebitx2fbitx 1| - |3 [ 1|2/ - - - - - MBBOPV530 |MBB953BAC  |MB89530A
ool evitxzfeitx | - |8 |1 2/t ] - - - - . MBBIPV530 | MB89F538 MB89530A
spnx . lebitx2fabitx 1| - |8 | 1|2/ - - - - - MBBOPV530 |MBBOF538L  |MB89530A
6bit x 1 | 8bit x 2 |8bit x 1 - 2 - 2/- - 32x4 - - - MB89PV550A [ MB89557A MB89550A
6bit x 1 | 8bit x 2 |8bit x 1 - 2 - 2/- - 32x4 - - - MB89PV550A [ MB89558A MB89550A
6bit x 1 | 8bit x 2 |8bit x 1 - 2 - 2/- - 32x4 - - - MB89PV550A | MB89P558A MB89550A
oo fevitxzfevitxt| - |2 | - f2/1] - 24x4 | - | - - MBSOPV560 |MBB9ISG7A | MBBISGO/AH
fgtl)titxxu 8bit x 2 |8bit x 1 - 2 1 2/1 - 24x4 - - - MB89PV560 [MB89567AC MB89560/A/H
(Continued)
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Microcontrollers (8-bit Proprietary F2MC-8L Family)

Internal Timer
Operating | clock External External AD D/A
Series Part number Aprication Pa[;ﬁcj]e voltage : (frequency 322; M(:;r;;ry [F;?t':] Fl::ct':][ interrupts bus converter | converter | 16-bit| Output | Input
VeelV] | [Max, [ch.] [bitx ch.] | [bit x ch.] | timer | compare | capture
MHz] [ch]| [ch] [ch]

MB89560/A/H | MB89P568 LCD controller 80 3orb 125 Yes | OTP | 48K | 1K 12 - 10bit x 8 - 1 - -
MB89580B/BW | MB89583B uUsB 64 3or5 125 - MASK | 8K 512 8 - - - - - -
MB89580B/BW | MB89583BW uUsB 64 3orb 125 - MASK | 8K 512 8 - - - - - -
MB89580B/BW | MB89585B uUsB 64 3or5 125 - MASK | 16K 1K 8 - - - - - -
MB89580B/BW | MB89585BW uUsB 64 3orb 125 - MASK | 16K 1K 8 - - - - - -
MB89580B/BW | MB89589B uUsB 64 3or5 125 - MASK | 16K | 18K 8 - - - - - -
MB89580B/BW | MB89P585B usB 64 3or5 125 - oTP 16K 1K 8 - - - - - -
MB89580B/BW | MB89P585BW UsB 64 3or5 125 - OoTP 16K 1K 8 - - - - - -
MB89580B/BW | MB89P589B usB 64 3or5 125 - oTP 16K | 18K 8 - - - - - -
MB89630R MB89635R Standard 64 3or5 10 Yes | MASK | 16K | 512 4 Yes | 10bitx 8 - 1 - -
MB89630R MB89636R Standard 64 3orb 10 Yes | MASK | 24K | 768 4 Yes | 10bitx 8 - 1 - -
MB89630R MB89637R Standard 64 3or5 10 Yes | MASK | 32K 1K 4 Yes | 10bitx 8 - 1 - -
MB89670AR MB89673AR Standard 80 3orb 10 - MASK | 8K 384 8 Yes | 10bitx 8 - 2 - -
MB89670AR MB89675AR Standard 80 3or5 10 - MASK | 16K | 512 8 Yes | 10bitx 8 - 2 - -
MB89670AR MB89677AR Standard 80 3orb 10 - MASK | 32K 1K 8 Yes | 10bitx 8 - 2 - -
MB89800 MB89803 LCD controller| 100 3or5 10 - MASK | 8K 256 2 - - - - - -
MB89800 MB89805 LCD controller| 100 3or5 10 - MASK | 16K | 512 2 - - - - - -
MB89800 MB89P808 LCD controller| 100 3or5 10 - OTP | 48K | 2K 2 - - - - - -
MB89820 MB89821 LCD controller 80 3or5 5 - MASK | 4K | 128 2 - - - - - -
MB89820 MB89823R LCD controller 80 3or5 5 - MASK | 8K | 256 2 - - - - - -
MB89820 MB89825 LCD controller 80 3or5 5 - MASK | 16K | 256 2 - - - - - -
MB89820 MB89P825 LCD controller 80 3or5 5 - OoTP 16K | 256 2 - - - - - -
MB89860 MB89865 Inverter control| 80 3or5 10 - MASK | 16K | 512 4 Yes | 10bitx 8 - - | 8bitx 4 -
MB89860 MB89867 Inverter control 80 3or5 10 - MASK | 32K 1K 4 Yes | 10bitx 8 - - | 8bitx 4 -
MB89860 MB89P867 Inverter control| 80 3or5 10 - OTP | 32K | 1K 4 Yes | 10bitx 8 - - | 8bitx 4 -
MB89890 MB89898 Standard 100 3or5 8 Yes | MASK | 48K | 1.5K 16 - 8bit x 8 - 1 - -
MB89890 MB89899 Standard 100 3orb5 8 Yes | MASK | 60K | 2K 16 - 8bit x 8 - 1 - -
MB89890 MB89P899 Standard 100 3or5 8 Yes | OTP | 60K | 2K 16 - 8bit x 8 - 1 - -
MB89920 MB89923 LCD controller 80 3or5 8 - MASK | 8K | 256 4 - 10bit x 8 - - |16bit x 2[16bit x 2
MB89920 MB89925 LCD controller 80 3orb 8 - MASK | 16K | 512 4 - 10bit x 8 - - |16bit x 2| 16bit x 2
MB89920 MB89P928 LCD controller 80 3or5 8 - OTP | 48K | 1K 4 - 10bit x 8 - - [16bit x 2| 16bit x 2
MB89930B MB89935B Standard 30 3or5 10 - MASK | 16K | 512 11 - 10bit x 8 - 1 - -
MB89930B MB89P935B Standard 30 3or5 10 - OoTP 16K | 512 1 - 10bit x 8 - 1 - -
MB89940 MB89943 LCD controller| 48 5 8 - |MASK| 8K | 512 3 - |1obitx2 - 1 - -
MB89940 MB89945 LCD controller 48 5 8 - MASK | 16K | 512 3 - 10bit x 2 - 1 - -
MB89940 MB89P945 LCD controller 48 5 8 - oTP 16K | 512 3 - 10bit x 2 - 1 - -
MB89980 MB89983 Standard 64 3or5 4.2 Yes | MASK | 8K | 256 12 - 8bit x 4 - 1 - -
MB89980 MB89P985 Standard 64 3or5 4.2 Yes | OTP 16K | 512 12 - 8bit x 4 - 1 - -
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Microcontrollers (8-bit Proprietary F2MC-8L Family)

. ] Commu-
Timer Serial nication LCD
PPG PWM | PWC Dlicvln rC UART/| USB- c?g;’:_"fr In:rt VFD Functions EV:;:?;:’" Part number Series
timer | timer | timer T [ch.] [ch] SIO | Function com]
[ch.] | [ch] | [ch.] Al [ehd | [ehd
[ch.]
oox . |sbitx2fgbitxt| - |2 | 1 [ 2/ - 2ax4 | - | - . MBB9PV560 |MB8IP568 MBB9560/AMH
- 8bit x 2 - - 1 - 1/- 1 - - - - MB89P585B [ MB89583B MB89580B/BW
- 8bit x 2 - - 1 - 1/- 1 - - - - MB89P585BW | MB89583BW MB89580B/BW
- 8bit x 2 - - 1 - 1/- 1 - - - - MB89P585B [ MB89585B MB89580B/BW
- 8bit x 2 - - 1 - 1/- 1 - - - - MB89P585BW | MB89585BW MB89580B/BW
- 8bit x 2 - - 1 - 1/- 1 - - - - MB89P589B [ MB89589B MB89580B/BW
- 8bit x 2 - - 1 - 1/- 1 - - - - MB89P585B | MB89P585B MB89580B/BW
- 8bit x 2 - - 1 - 1/- 1 - - - - MB89P585BW | MB89P585BW | MB89580B/BW
- 8bit x 2 - - 1 - 1/- 1 - - - - MB89P589B | MB89P589B MB89580B/BW
- 8bit x 2 |8bit x 1 - 3 - 2/1 - - - - - MB89PV630 [MB89635R MB89630R
- 8bit x 2 |8bit x 1 - 3 - 2/1 - - - - - MB89PV630 [MB89636R MB89630R
- 8bit x 2 |8bit x 1 - 3 - 2/1 - - - - - MB89PV630 [MB89637R MB89630R
- 8bitx 6 - 16bitx 1| 2 - 1/1 - - - - - MB89PV670A [MB89673AR MB89670AR
- 8bitx 6 - 16bitx 1| 2 - 1/1 - - - - - MB89PV670A [MB89675AR MB89670AR
- 8bitx 6 - 16bitx 1| 2 - 1/1 - - - - - MB89PV670A [MB89677AR MB89670AR
- 8bitx 1 - - 1 - 1/1 - 70x 4 - - - MB89PV800 | MB89803 MB89800
- 8bit x 1|8bit x 1 - 1 - 1/1 - 70x4 - - - MB89PV800 |MB89805 MB89800
- 8bit x 1|8bit x 1 - 1 - 1/1 - 70x 4 - - - MB89PV800 | MB89P808 MB89800
- 8bit x 1|8bit x 1 - 1 - 1/1 - 50x4 - - | DTMF Generator MB89PV820 |MB89821 MB89820
- 8bit x 1|8bit x 1 - 1 - 1/1 - 50 x 4 - - | DTMF Generator MB89PV820 | MB89823R MB89820
- 8bit x 1|8bit x 1 - 1 - 1/1 - 50x 4 - - | DTMF Generator MB89PV820 |MB89825 MB89820
- 8bit x 1|8bit x 1 - 1 - 1/1 - 50 x 4 - - | DTMF Generator MB89PV820 | MB89P825 MB89820
- 8bit x 2 - 10bitx 1| 2 - 1/1 - - Yes - - MB89P867 MB89865 MB89860
- 8bitx 2 - 10bitx 1| 2 - 1/1 - - Yes - - MB89P867 MB89867 MB89860
- 8bit x 2 - 10bitx 1| 2 - 1/1 - - Yes - - MB89P867 MB89P867 MB89860
- 8bitx 1 - - 1 - -/1 - - - - | DTMF Generator MB89PV890 | MB89898 MB89890
- 8bit x 1 - - 1 - -/1 - - - - | DTMF Generator MB89PV890 | MB89899 MB89890
- 8bitx 1 - - 1 - -/1 - - - - | DTMF Generator MB89PV890 | MB89P899 MB89890
- |svitx2| - - 2 | - [1/1 - 24x4 | - | - |owVolt MBBIPVE20 |MB89923 MB89920
Detection Reset
- lebitx2| - e -] - 24x4 | - | - |owvolt MB89PVI20 | MB89925 MB89920
Detection Reset
) Low Volt.
- 8bit x 2 - - 2 - 1/1 - 24x4 - " | Detection Reset MB89PV920 MB89P928 MB89920
12bit x 1| 8bit x 1 - - 1 - 1/1 - - - - - MB89PV930A [MB89935B MB89930B
12bit x 1 8bit x 1 - - 1 - 1/1 - - - - - MB89PV930A [ MB89P935B MB89930B
Stepping motor controller x 2ch.
- |evitx2| - - - -] - - 17xa | - | - |owVel MB89PV940 | MB89943 MB89940
Detection Reset
Ext.Volt. Monitor Int.
Stepping motor controller x 2ch.
- |sbitx2| - - -] - - 17x4 | - | - |LowVolt MB8YPV940 | MB89945 MB89940
Detection Reset
Ext.Volt. Monitor Int.
Stepping motor controller x 2ch.
- |sbitx2| - - -] - - 17x4 | - | - |kowVolt MB89PV940 | MBBIPI45 MB89940
Detection Reset
Ext.Volt. Monitor Int.
R 8bit x 2 _ R R R R R _ _ _ | Remote-controller carrier generator MB89PV980 | MB89983 MB89980
Buzzer output
- lebitx2| - Sl - - - | - | Bemote-controller carrier generator | \ggopvoso |MB89P9Es  [MB8998O
uzzer output
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Microcontrollers (8-bit Proprietary F2MC-8FX Family)

Microcontrollers (8-bit Proprietary FZMC-8FX Family)

Timer
Operating (Internal clock External
Series Part number Aprication Pa[cli(:]ge voltage : | frequency gg:"( M(temgry [ﬁotl\él] [ﬁﬁl\:} interrupts Nﬁ)ﬁox cuhm]ler 16-bit | Input
P! VeIVl | [Max., MHz] P Y 4 [ch.] | timer | capture
[ch] [ch]
MB95100AM MB95108AM Standard 64 5 16 Yes MASK 60K 2K 12 10bit x 12 3 Yes
MB95100AM MB95F104AJ Standard 64 5 16 Yes Dglaalip' 16K 0.5K 12 10bit x 12 3 Yes
Dual Op. .
MB95100AM MB95F106AJ Standard 64 5 16 Yes Flash 32K 1K 12 10bit x 12 3 Yes
Dual Op. .
MB95100AM MB95F108AM Standard 64 5 16 Yes Flash 60K 2K 12 10bit x 12 3 Yes
MB95100B MB95107B Standard 64 3 16 Yes MASK 48K 2K 12 10bit x 12 3 Yes
MB95100B MB95F108B Standard 64 3 16 ves |PRIOP | gok | 2k 12| 1obitx12 | 3 Yes
MB95110B MB95116B * Standard 48/52 3 16 Yes MASK 32K 1K 8 10bit x 8 2 -
MB95110B MB95F118B Standard 48/52 3 16 Yes Dl"__'isohp' 60K 2K 8 10bit x 8 2 -
MB95110M MB95117M * Standard 52 5 16 Yes MASK 48K 2K 8 10bit x 8 2 -
Dual Op. .
MB95110M MB95F114J Standard 52 5 16 Yes Flash 16K 0.5K 8 10bit x 8 2 -
Dual Op. .
MB95110M MB95F116J Standard 52 5 16 Yes Flash 32K 1K 8 10bit x 8 2 -
Dual Op. .
MB95110M MB95F118M Standard 52 5 16 Yes Flash 60K 2K 8 10bit x 8 2 -
Dual Op. "
MB95120 MB95F128D LCD controller 100 5 16 Yes Flash 60K 2K 12 10bit x 12 3 Yes
MB95120MB MB95128MB LCD controller 100 5 16 Yes MASK 60K 2K 12 10bit x 12 3 Yes
Dual Op. .
MB95120MB MB95F124MB LCD controller 100 5 16 Yes Flash 16K 0.5K 12 10bit x 12 3 Yes
Dual Op. .
MB95120MB MB95F126MB LCD controller 100 5 16 Yes Flash 32K 1K 12 10bit x 12 3 Yes
Dual Op. .
MB95120MB MB95F128MB LCD controller 100 5 16 Yes Flash 60K 2K 12 10bit x 12 3 Yes
MB95130MB MB95136MB Standard 28 5 16 Yes MASK 32K 1K 8 10bit x 8 1 -
MB95130MB MB95F133J Standard 28 5 16 Yes FLASH 8K 0.25K 8 10bit x 8 1 -
MB95130MB MB95F134J Standard 28 5 16 Yes FLASH 16K 0.5K 8 10bit x 8 1 -
MB95130MB MB95F136MB Standard 28 5 16 Yes FLASH 32K 1K 8 10bit x 8 1 -
MB95140 MB95F146 * Standard 32 3 16 Yes FLASH 32K 1K 8 10bit x 8 1 -
MB95150M MB95156M LCD controller | 48/52 5 16 Yes MASK 32K 1K 8 10bit x 8 1 Yes
MB95150M MB95F156M LCD controller | 48/52 5 16 Yes FLASH 32K 1K 8 10bit x 8 1 Yes
MB95160M MB95F168M LCD controller 64 5 16 Yes FLASH 60K 2K 8 10bit x 8 2 Yes

*: Under development
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Microcontrollers (8-bit Proprietary F2MC-8FX Family)

Timer Serial G5
PPG PWM PWC rc |UART/| controller Functions Evaluation device | Part number Series
timer timer timer | [ch.] [ch] SIo [seg. x com.]
[ch.] [ch.] [ch.] 7| [eh.]
Yes Yes Yes 3 1 2/2 - Reload Timer/PPG/PWM/PWC mode selectable |MB95FV100D-103 |MB95108AM MB95100AM
Dual operation Flash
Yes Yes Yes 3 1 2/2 - Reload Timer/PPG/PWM/PWGC mode selectable MB95FV100D-103 |MB95F104AJ MB95100AM
Dual operation Flash
Yes Yes Yes 3 1 2/2 - Reload Timer/PPG/PWM/PWGC mode selectable MB95FV100D-103 | MB95F106AJ MB95100AM
Dual operation Flash
Yes Yes Yes 3 1 2/2 - Reload Timer/PPG/PWM/PWGC mode selectable MB95FV100D-103 |MB95F108AM | MB95100AM
Yes Yes Yes 3 1 2/2 - Reload Timer/PPG/PWM/PWC mode selectable [MB95FV100D-101 |MB95107B MB95100B
Dual operation Flash
Yes Yes Yes 3 1 2/2 - Reload Timer/PPG/PWM/PWC mode selectable MB95FV100D-101 |MB95F108B MB95100B
16bit x 3 - - 3 1 2/2 - - MB95FV100D-101 |MB95116B * MB95110B
16bit x 3 - - 3 1 2/2 - Dual operation Flash MB95FV100D-101 |MB95F118B MB95110B
16bit x 3 - - 3 1 2/2 - - MB95FV100D-103 |MB95117M * MB95110M
16bit x 3 - - 3 1 2/2 - Dual operation Flash MB95FV100D-103 |MB95F114J MB95110M
16bit x 3 - - 3 1 2/2 - Dual operation Flash MB95FV100D-103 |MB95F116J MB95110M
16bit x 3 - - 3 1 2/2 - Dual operation Flash MB95FV100D-103 |MB95F118M MB95110M
Dual operation Flash
Yes | Yes | Yes | 3 | 1 |2/2| 40x4 |Reload TimerPPGIPWMPWC mode selectable |\iooorv100D 101 | MBosF128D | MB95120
32bit mode can be used
Yes Yes Yes 3 1] 2/2 40x4 ?gﬁﬁg&?igg’zgﬁ‘ggﬂ/ PWC mode selectable |yipg5ry100D-103 |MB9S128MB | MBIS120MB
Dual operation Flash
Yes Yes Yes 3 1 2/2 40x 4 Reload Timer/PPG/PWM/PWC mode selectable |MB95FV100D-103 |MB95F124MB |MB95120MB
32bit mode can be used
Dual operation Flash
Yes Yes Yes 3 1 2/2 40x 4 Reload Timer/PPG/PWM/PWC mode selectable |MB95FV100D-103 |MB95F126MB |MB95120MB
32bit mode can be used
Dual operation Flash
Yes Yes Yes 3 1 2/2 40x 4 Reload Timer/PPG/PWM/PWC mode selectable |MB95FV100D-103 |MB95F128MB |MB95120MB
32bit mode can be used
16bit x 2 - - 2 - 2/2 - - MB95FV100D-103 |MB95136MB MB95130MB
16bit x 2 - - 2 - 2/2 - One sector Flash MB95FV100D-103 |MB95F133J MB95130MB
16bit x 2 - - 2 - 2/2 - One sector Flash MB95FV100D-103 | MB95F134J MB95130MB
16bit x 2 - - 2 - 2/2 - One sector Flash MB95FV100D-103 |MB95F136MB | MB95130MB
16bit x 2 - - 2 - 2/2 - One sector Flash MB95FV100D-101 |MB95F146 * MB95140
Yes Yes Yes 2 - |22 16x4 |Heload Time/PPG/PWM/PWC mode selectable | \pgsry100p.103 |MBI5156M MB95150M
32bit mode can be used
One sector Flash
Yes Yes Yes 2 - 2/2 16 x4 Reload Timer/PPG/PWM/PWC mode selectable |MB95FV100D-103 | MB95F156M MB95150M
32bit mode can be used
One sector Flash
Yes Yes Yes 3 1 2/2 32x4 Reload Timer/PPG/PWM/PWC mode selectable |MB95FV100D-103 | MB95F168M MB95160M

32bit mode can be used
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Microcontrollers (16-bit Proprietary FAMC-16LX Family)

Microcontrollers (16-bit Proprietary FZAMC-16LX Family)

— Internal Timer

! clock External AD D/A

Series Part number |Aprication pin] voltage? frequency 33&( M:;r;;ry [?,?x] ?);:\tn:][ I?:\:II: ‘]: interrupts Ex::::al oo_nvener co_nverter 1:1‘2': cg::p“' PPG timer

VeelVl | [Max, [ch.] [bit x ch.] | [bitx ch] pare |~ rch.]
MHz] [ch] [ch]

MB90330A | MB90333A usB 120 3 24 Yes | MASK | 256K | 16K | 16 8 Yes |10bitx 16 - 3 16bit x 4 [ 16bit x 4
MB90330A | MBOOF334A usB 120 3 24 Yes [FLASH | 384K | 24K | 16 8 Yes |10bitx 16 - 3 16bit x 4 | 16bit x 4
MB90335 |MB90337 usB 64 3 24 - MASK | 64K | 4K 16 8 - - - 3 16bit x 4 [ 16bit x 4
MB90335 |MB90F337 usB 64 3 24 - D;a;s?]p' 64K | 4K 16 8 - - - 3 16bit x 4 | 16bit x 4
MB90340E | MB90341CE CAN 100 5 24 Yes | MASK | 128K | 16K | 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bitx 8
MB90340E | MB90341CES CAN 100 5 24 - MASK | 128K | 16K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bit x 8
MB90340E | MB90341E CAN 100 5 24 Yes | MASK | 128K | 16K | 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bitx 8
MB90340E | MB90341ES CAN 100 5 24 - MASK | 128K | 16K 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bit x 8
MB90340E | MB90342CE CAN 100 5 24 Yes | MASK | 256K | 16K | 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bitx 8
MB90340E | MB90342CES CAN 100 5 24 - MASK | 256K | 16K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bit x 8
MB90340E | MB90342E CAN 100 5 24 Yes | MASK | 256K | 16K | 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bit x 8
MB90340E | MB90342ES CAN 100 5 24 - MASK | 256K | 16K 16 16 Yes |10bitx 16 - 4 16bit x 8 [ 16bit x 8
MB90340E | MB90346CE CAN 100 5 24 Yes | MASK | 64K | 2K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bitx 8
MB90340E | MB90346CES CAN 100 5 24 - MASK | 64K 2K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bit x 8
MB90340E | MB90346E CAN 100 5 24 Yes | MASK | 64K | 2K 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bitx 8
MB90340E | MB90346ES CAN 100 5 24 - MASK | 64K 2K 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bit x 8
MB90340E | MB90347CE CAN 100 5 24 Yes | MASK | 128K | 6K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bitx 8
MB90340E | MB90347CES CAN 100 5 24 - MASK | 128K | 6K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bit x 8
MB90340E | MB90347E CAN 100 5 24 Yes | MASK | 128K | 6K 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bitx 8
MB90340E | MB90347ES CAN 100 5 24 - MASK | 128K | 6K 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bit x 8
MB90340E | MB90348CE CAN 100 5 24 Yes | MASK | 128K | 16K | 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bitx 8
MB90340E | MB90348CES CAN 100 5 24 - MASK | 128K | 16K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bit x 8
MB90340E | MB90348E CAN 100 5 24 Yes | MASK | 128K | 16K | 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bitx 8
MB90340E | MB90348ES CAN 100 5 24 - MASK | 128K | 16K 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bit x 8
MB90340E | MB90349CE CAN 100 5 24 Yes | MASK | 256K | 16K | 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bitx 8
MB90340E | MB90349CES CAN 100 5 24 - MASK | 256K | 16K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bit x 8
MB90340E | MB90349E CAN 100 5 24 Yes | MASK | 256K | 16K | 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bitx 8
MB90340E | MB90349ES CAN 100 5 24 - MASK | 256K | 16K 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bit x 8
MB90340E | MB90OF342CE CAN 100 5 24 Yes [FLASH | 256K | 16K | 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bitx 8
MB90340E | MB90F342CES| CAN 100 5 24 - |FLASH| 256K | 16K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bit x 8
MB90340E | MBOOF342E CAN 100 5 24 Yes [FLASH | 256K | 16K | 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bitx 8
MB90340E | MBOOF342ES CAN 100 5 24 - |FLASH| 256K | 16K 16 16 Yes |10bitx 16 - 4 16bit x 8 [ 16bit x 8
MB90340E | MB90OF343CE CAN 100 5 24 Yes [FLASH | 384K | 20K | 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bitx 8
MB90340E | MB90F343CES| CAN 100 5 24 - |FLASH | 384K | 20K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bit x 8
MB90340E | MBOOF343E CAN 100 5 24 Yes [FLASH | 384K | 20K | 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bitx 8
MB90340E | MBOOF343ES CAN 100 5 24 - |FLASH | 384K | 20K 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bit x 8
MB90340E | MB90OF345CE CAN 100 5 24 Yes [FLASH | 512K | 20K | 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bitx 8
MB90340E | MB90F345CES| CAN 100 5 24 - |FLASH| 512K | 20K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bit x 8
MB90340E | MBOOF345E CAN 100 5 24 Yes [FLASH | 512K | 20K | 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bitx 8
MB90340E | MBOOF345ES CAN 100 5 24 - |FLASH| 512K | 20K 16 16 Yes |10bit x 16 - 4 16bit x 8| 16bit x 8
MB90340E | MB90OF346CE CAN 100 5 24 Yes [FLASH| 64K | 2K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bitx 8
MB90340E | MB90F346CES| CAN 100 5 24 - |FLASH| 64K 2K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bit x 8
MB90340E | MBOOF346E CAN 100 5 24 Yes [FLASH| 64K | 2K 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bitx 8
MB90340E | MBOOF346ES CAN 100 5 24 - |FLASH| 64K 2K 16 16 Yes |10bit x 16 - 4 16bit x 8| 16bitx 8
MB90340E | MB90OF347CE CAN 100 5 24 Yes [FLASH | 128K | 6K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bitx 8
MB90340E | MB90F347CES| CAN 100 5 24 - [FLASH| 128K | 6K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bit x 8
MB90340E | MBOOF347E CAN 100 5 24 Yes [FLASH | 128K | 6K 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bitx 8
MB90340E | MBOOF347ES CAN 100 5 24 - |FLASH| 128K | 6K 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bit x 8
MB90340E | MB90OF349CE CAN 100 5 24 Yes [FLASH | 256K | 16K | 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bitx 8
MB90340E | MB90F349CES| CAN 100 5 24 - |FLASH| 256K | 16K 16 16 Yes |10bit x 24 - 4 16bit x 8| 16bit x 8
MB90340E | MBOOF349E CAN 100 5 24 Yes [FLASH | 256K | 16K | 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bitx 8
MB90340E | MBOOF349ES CAN 100 5 24 - |FLASH| 256K | 16K 16 16 Yes |10bitx 16 - 4 16bit x 8| 16bit x 8
MB90350E | MB90351E CAN 64 5 24 Yes | MASK | 64K | 4K 16 8 Yes |10bitx 15 - 4 16bit x 4 | 16bit x 6
MB90350E | MB90351ES CAN 64 5 24 - MASK | 64K | 4K 16 8 Yes |10bitx 15 - 4 16bit x 4 [ 16bit x 6
MB90350E | MB90351TE CAN 64 5 24 Yes | MASK | 64K | 4K 16 8 Yes |10bit x 15 - 4 16bit x 4 [ 16bit x 6
MB90350E | MB90351TES CAN 64 5 24 - MASK | 64K | 4K 16 8 Yes |10bit x 15 - 4 16bit x 4 | 16bit x 6
MB90350E | MB90352E CAN 64 5 24 Yes | MASK | 128K | 4K 16 8 Yes |10bitx 15 - 4 16bit x 4 [ 16bit x 6
MB90350E | MB90352ES CAN 64 5 24 - MASK | 128K | 4K 16 8 Yes |10bitx 15 - 4 16bit x 4 | 16bit x 6
MB90350E | MB90352TE CAN 64 5 24 Yes | MASK | 128K | 4K 16 8 Yes |10bitx 15 - 4 16bit x 4 | 16bit x 6
MB90350E | MB90352TES CAN 64 5 24 - MASK | 128K | 4K 16 8 Yes |10bitx 15 - 4 16bit x 4 [ 16bit x 6
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Microcontrollers (16-bit Proprietary F2AMC-16LX Family)

Timer Serial Communication E LCD

Input | PWC |Up/Down e |UART/|capy [USB-| USB- ¢ controller |, ter| VFD Functions Evaluation Part number | Series
capture | timer | counter [[ch.] [ch] slo [ch] Host |Function [ch] [seg. x device

ch] | [ch] | [ch] [ch.] [chl| [ch] com]
16bit x 3| 16bit x 1 - 5 3 |4/1 - 1 1 - - - - - MB90V330A MB90333A MB90330A
16bit x 3[16bit x 1 - 5 3 | 4/1 - 1 1 - - - - - MB90V330A MB90F334A MB90330A
16bit x 3| 16bit x 1 - 3 1 2/1 - 1 1 - - - - - MB90V330A MB90337 MB90335
16bit x 3[ 16bit x 1 - 3 1 2/1 - 1 1 - - - - | Dual operation Flash MB90V330A MB90F337 MB90335
16bit x 8 - - 4 2 4/- 2 - - - - - - [LIN MB90V340E-102 |MB90341CE MB90340E
16bit x 8 - - 4 2 4/- 2 - - - - - - [LIN MB90V340E-101 |MB90341CES | MB90340E
16bit x 8 - - 4 - 4/- 2 - - - - - - [LIN MB90V340E-102 |MB90341E MB90340E
16bit x 8 - - 4 - 4/- 2 - - - - - - [LIN MB90V340E-101 |MB90341ES MB90340E
16bit x 8 - - 4 2 4/- 2 - - - - - - [LIN MB90V340E-102 |MB90342CE MB90340E
16bit x 8 - - 4 2 4/- 2 - - - - - - [LIN MB90V340E-101 |MB90342CES | MB90340E
16bit x 8 - - 4 - 4/- 2 - - - - - - [LIN MB90V340E-102 | MB90342E MB90340E
16bit x 8 - - 4 - 4/- 2 - - - - - - [LIN MB90V340E-101 |MB90342ES MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-102 |MB90346CE MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-101 |MB90346CES | MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-102 | MB90346E MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-101 | MB90346ES MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-102 |MB90347CE MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-101 |MB90347CES | MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-102 | MB90347E MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-101 |MB90347ES MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-102 |MB90348CE MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-101 |MB90348CES | MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-102 | MB90348E MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-101 |MB90348ES MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-102 |MB90349CE MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-101 |MB90349CES | MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-102 | MB90349E MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-101 | MB90349ES MB90340E
16bit x 8 - - 4 2 4/- 2 - - - - - - [LIN MB90V340E-102 |MB90F342CE |MB90340E
16bit x 8 - - 4 2 4/- 2 - - - - - - [LIN MB90V340E-101 | MB90F342CES| MB90340E
16bit x 8 - - 4 - 4/- 2 - - - - - - [LIN MB90V340E-102 | MB90F342E MB90340E
16bit x 8 - - 4 - 4/- 2 - - - - - - [LIN MB90V340E-101 |MB90F342ES | MB90340E
16bit x 8 - - 4 2 4/- 2 - - - - - - [LIN MB90V340E-102 |MB90F343CE |MB90340E
16bit x 8 - - 4 2 4/- 2 - - - - - - [LIN MB90V340E-101 | MB90F343CES| MB90340E
16bit x 8 - - 4 - 4/- 2 - - - - - - [LIN MB90V340E-102 | MB90F343E MB90340E
16bit x 8 - - 4 - 4/- 2 - - - - - - [LIN MB90V340E-101 |MB90OF343ES | MB90340E
16bit x 8 - - 4 2 4/- 2 - - - - - - [LIN MB90V340E-102 |MB90F345CE |MB90340E
16bit x 8 - - 4 2 4/- 2 - - - - - - [LIN MB90V340E-101 | MB90F345CES| MB90340E
16bit x 8 - - 4 - 4/- 2 - - - - - - [LIN MB90V340E-102 | MB90OF345E MB90340E
16bit x 8 - - 4 - 4/- 2 - - - - - - [LIN MB90V340E-101 |MB90OF345ES | MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-102 |MB90F346CE |MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-101 | MB90F346CES| MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-102 | MB90F346E MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-101 |MB9O0OF346ES | MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-102 |MB90F347CE |MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-101 | MB90F347CES| MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-102 | MB90F347E MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-101 |MB9O0OF347ES | MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-102 |MB90F349CE |MB90340E
16bit x 8 - - 4 2 4/- 1 - - - - - - [LIN MB90V340E-101 | MB90F349CES| MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-102 | MB90OF349E MB90340E
16bit x 8 - - 4 - 4/- 1 - - - - - - [LIN MB90V340E-101 |MB9O0OF349ES | MB90340E
16bit x 6 - - 2 1 2/- 1 - - - - - - [LIN MB90V340E-102 |MB90351E MB90350E
16bit x 6 - - 2 1 2/- 1 - - - - - - [LIN MB90V340E-101 |MB90351ES MB90350E
16bitx 6| - - 2|1 a1 | - A I - - I[Ltlv-voltage setoction resot| MBIOVB40E-102 | MBIOSSTTE | MB90350E
16bit x 6 - - 2 1 2/- 1 - - - - - - IEL'\:‘v-voltage detection reset MB90V340E-101 |MB90351TES |MB90350E
16bit x 6 - - 2 1 2/- 1 - - - - - - [LIN MB90V340E-102 | MB90352E MB90350E
16bit x 6 - - 2 1 2/- 1 - - - - - - [LIN MB90V340E-101 [MB90352ES MB90350E
16bit x 6 - - 2 1 2/- 1 - - - - - - Il::)'\;\ll-voltage detection reset MB90V340E-102 |MB90352TE MB90350E
16bitx 6| - - 2|1 a1 | - A I - - I[Ltlv-voltage setoction reset| MBIOVB40E-101 | MB0SS2TES | MB90350E

(Continued)

327

F2MC-16LX Family

product list



Microcontrollers (16-bit Proprietary FAMC-16LX Family)

Internal Timer
Operating | clock External AD D/A "
Series Part number |Aprication Tpin] voltage : | frequency jg:k M:;m:y [F;c?:] F;At'\:][ I.';LII: (]: interrupts Extt:Jr;nl converter | converter | 16-Dit | Output | oo
P VeclVl | [Max, P ytel| by 1 [eh] [bitxch] | [bitxch] | fimer | compare | ""r
MHz] [ch] [ch]
MB90350E | MB90356E CAN | 64 5 24 |Yes |MASK | 64K | 4K | 16 8 Yes [|t0bitx 15| - 4 |16bitx4| 16bitx6
MB90350E | MB90356ES CAN | 64 5 24 - | MASK | 64K | 4Kk | 16 8 Yes [10bitx 15| - 4 |16bitx 4| 16bitx6
MB90350E | MB90356TE CAN | 64 5 24 | Yes |MASK | 64K | 4K | 16 8 Yes [|t0bitx 15| - 4 |16bitx4| 16bitx6
MB90350E |MB90356TES | CAN | 64 5 24 - | MASK | 64K | 4Kk | 16 8 Yes [10bitx 15| - 4 |16bitx4| 16bitx 6
MB90350E | MB90357E CAN | 64 5 24 | Yes | MASK | 128K | 4K | 16 8 Yes [t0bitx 15| - 4 |16bitx4| 16bitx6
MB90350E | MB90357ES CAN | 64 5 24 - | MASK | 128K | 4Kk | 16 8 Yes [10bitx 15| - 4 |1ebitx4| 16bitx6
MB90350E | MB90357TE CAN | 64 5 24 | Yes | MASK | 128K | 4K | 16 8 Yes [|t0bitx 15| - 4 |16bitx4| 16bitx6
MB90350E |MB90357TES | CAN | 64 5 24 - | MASK | 128K | 4k | 16 8 Yes [10bitx 15| - 4 |16bitx4| 16bitx 6
MB90350E | MB9OF351E CAN | 64 5 24 | Yes |FLASH| 64K | 4K | 16 8 Yes |10bitx 15| - 4 |16bitx4| 16bitx 6
MB90350E | MBYOF351ES | CAN | 64 5 24 ~ |FLASH| 64K | 4K | 16 8 Yes [10bitx 15| - 4 |16bitx 4| 16bitx6
MB90350E |MBYOF351TE | CAN | 64 5 24 | Yes |[FLASH| 64K | 4K | 16 8 Yes [t0bitx 15| - 4 |16bitx4| 16bitx6
MB90350E |MB9OF351TES| CAN | 64 5 24 - |FLASH| 64K | 4Kk | 16 8 Yes [10bitx 15| - 4 |16bitx4| 16bitx6
MBQO350E [MBOOF352E | CAN | 64 5 24 |Yes |PEX qogK | ak | 16 | &8 | Yes [tobitx1s| - 4 |16bitx4| 16bitx6
MB90350E |MB9OF352ES | CAN | 64 5 24 - D;jgp' 128K | 4K | 16 8 Yes [tobitx 15| - 4 |1ebitx 4| 16bitx 6
MB90350E |MB9OF352TE | CAN | 64 5 24 | Yes D;ﬂs‘a"' 128K | 4K | 16 8 Yes [10bitx 15| - 4 |16bitx 4| 16bitx6
MB9O350E |MBOOF352TES| CAN | 64 5 20 | - |PE®laogk | ak | 16 | 8 | Yes [tobitx1s| - 4 |16bitx4| 16bitx6
MB90350E | MBIOF356E CAN | 64 5 24 |Yes| Flash | 64K | 4K | 16 8 Yes [tobitx 15| - 4 |1ebitx 4| 16bitx 6
MB90350E |MBYOF356ES | CAN | 64 5 24 - | Flash | 64K | 4k | 16 8 Yes [10bitx 15| - 4 |16bitx4| 16bitx6
MB90350E |MBYOF356TE | CAN | 64 5 24 |Yes| Flash | 64K | 4K | 16 8 Yes [t0bitx 15| - 4 |16bitx4| 16bitx6
MB90350E |MBYOF356TES| CAN | 64 5 24 - | Flash | 64K | 4K | 16 8 Yes [t0bitx 15| - 4 |16bitx4| 16bitx6
MB90350E | MBYOF357E CAN | 64 5 24 | Yes D;jgp' 128K | 4K | 16 8 Yes [tobitx 15| - 4 |1ebitx 4| 16bitx 6
MB90350E |MB9OF357ES | CAN | 64 5 24 - D;ﬂs‘a"' 128K | 4K | 16 8 Yes [10bitx 15| - 4 |16bitx 4| 16bitx6
MB90350E |MBYOF357TE | CAN | 64 5 24 | Yes D;jgp' 128K | 4K | 16 8 Yes [|t0bitx 15| - 4 |16bitx4| 16bitx6
MB90350E |MBYOF357TES| CAN | 64 5 24 - D;ﬂs‘a"' 128K | 4K | 16 8 Yes [|t0bitx 15| - 4 |16bitx4| 16bitx6
MB90360E | MB90362E CAN | 48 5 24 | Yes | MASK | 64K | 3K | - 8 - [1obitx 16| - 2 B 16bit x 4
MB90360E | MBI0362ES CAN | 48 5 24 | MASK | 64K | 3K | - 8 - [1obitx 16| - 2 B 16bit x 4
MB90360E | MB90362TE CAN | 48 5 24 | Yes |MASK | 64K | 3K | - 8 - |1obitx 16| - 2 - 16bit x 4
MB90360E |MB90362TES | CAN | 48 5 24 - | MAsSK | 64K | 3k | - 8 - |1obitx 16| - 2 - 16bit x 4
MB90360E | MB90367E CAN | 48 5 24 | Yes |MASK | 64K | 3K | - 8 - |tobitx 16| - 2 - 16bit x 4
MB90360E | MB90367ES CAN | 48 5 24 - | MASK | 64K | 3K | - 8 - |1obitx 16| - 2 - 16bit x 4
MB90360E | MB90367TE CAN | 48 5 24 | Yes |MASK | 64K | 3K | - 8 - |tobitx 16| - 2 - 16bit x 4
MB90360E |MB90367TES | CAN | 48 5 24 - | MASK | 64K | 3K | - 8 - |1obitx 16| - 2 - 16bit x 4
MB90360E | MBIOF362E CAN | 48 5 24 | Yes |FLASH| 64K | 3K | - 8 - [1obitx 16| - 2 N 16bit x 4
MB90360E |MB9OF362ES | CAN | 48 5 24 ~ |FLASH| 64K | 3K | - 8 - [1obitx 16| - 2 N 16bit x 4
MB90360E |MBYOF362TE | CAN | 48 5 24 | Yes |FLASH| 64K | 3K | - 8 - |tobitx 16| - 2 - 16bit x 4
MB90360E |MB9OF362TES| CAN | 48 5 24 - |FLASH| 64K | 3K | - 8 - |1obitx 16| - 2 - 16bit x 4
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Microcontrollers (16-bit Proprietary F2AMC-16LX Family)

Timer Serial Communication LcD
IE "
Input | PWC |Up/Down e |UART/|cap [USB-| USB- ¢ controller |, rter| VFD Functions Evaliaton Part number | Series
capture | timer | counter [[ch.] [ch] slo [ch] Host |Function [ch] [seg. x device
[ch] [ch.] [ch.] ~| [eh.] “| [eh.] | [ch.] com.]
) LIN
16bit x 6 - - 2 1 2/- 1 - - - - - * | Clock Supervisor MB90V340A-104 | MB90356E MB90350E
16bit x 6 - - 2 1 2/- 1 - - - - - . |UN . MB90V340A-103 |MB90356ES | MB90350E
Clock Supervisor
LIN
16bit x 6 - - 2 1 2/- 1 - - - - - - | Low-voltage detection reset| MBOOV340A-104 | MB90356TE MB90350E
Clock Supervisor
LIN
16bit x 6 - - 2 1 2/- 1 - - - - - - | Low-voltage detection reset| MB9OV340A-103 |MB90356TES |MB90350E
Clock Supervisor
) LIN
16bit x 6 - - 2 1 2/- 1 - - - - - * | Clock Supervisor MB90V340A-104 | MB90357E MB90350E
16bit x 6 - - 2 1 2/- 1 - - - - - . |UN . MB90V340A-103 |MB90357ES | MB90350E
Clock Supervisor
LIN
16bit x 6 - - 2 1 2/- 1 - - - - - - | Low-voltage detection reset| MBOOV340A-104 | MB90357TE MB90350E
Clock Supervisor
LIN
16bit x 6 - - 2 1 2/- 1 - - - - - - | Low-voltage detection reset| MB9OV340A-103 (MB90357TES |MB90350E
Clock Supervisor
16bit x 6 - - 2 1 2/- 1 - - - - - - |LIN MB90V340E-102 |MB90F351E | MB90350E
16bit x 6 - - 2 1 2/- 1 - - - - - - |LIN MB90V340E-101 |MB90F351ES |MB90350E
) LIN
16bit x 6 - - 2 1 2/- 1 - - - - - * | Low-voltage detection reset MB90V340E-102 |MB90F351TE | MB90350E
16bit x 6 - - 2 1 2/- 1 - - - - - . |UN ) MB90V340E-101 | MB90F351TES | MB90350E
Low-voltage detection reset
16bit x 6 - - 2 1 2/- 1 - - - - - - |LIN MB90V340E-102 |MB90F352E | MB90350E
16bitx 6| - - 2 |1 |2/ 1 - - - - - - |LIN MB90V340E-101 |MB9OF352ES |MB90350E
16bit x 6 - - 2 1 2/- 1 - - - - - . |UN ) MB90V340E-102 | MB90F352TE | MB90350E
Low-voltage detection reset
16bitx 6| - - 2|1 2| 1| - A I - |- N , MB9OV340E-101 |MB9OF352TES | MBIO350E
Low-voltage detection reset
) LIN
16bit x 6 - - 2 1 2/- 1 - - - - - " | Clock Supervisor MB90V340A-104 |MB90F356E | MB90350E
16bit x 6 - - 2 1 2/- 1 - - - - - . |UN . MB90V340A-103 | MB90F356ES | MB90350E
Clock Supervisor
LIN
16bit x 6 - - 2 1 2/- 1 - - - - - - | Low-voltage detection reset| MBOOV340A-104 (MB9OF356TE |MB90350E
Clock Supervisor
LIN
16bit x 6 - - 2 1 2/- 1 - - - - - - | Low-voltage detection reset| MB9OV340A-103 |MB90F356TES | MB90350E
Clock Supervisor
) LIN
16bit x 6 - - 2 1 2/- 1 - - - - - " | Clock Supervisor MB90V340A-104 |MB90F357E MB90350E
16bit x 6 - - 2 1 2/- 1 - - - - - . |UN . MB90V340A-103 | MB90F357ES | MB90350E
Clock Supervisor
LIN
16bit x 6 - - 2 1 2/- 1 - - - - - - | Low-voltage detection reset| MBOOV340A-104 (MB9OF357TE |MB90350E
Clock Supervisor
LIN
16bit x 6 - - 2 1 2/- 1 - - - - - - | Low-voltage detection reset| MBOOV340A-103 (MB9OF357TES | MBO0350E
Clock Supervisor
16bit x 2 - - 2 - | 27- 1 - - - - - - |LIN MB90V340E-102 | MB90362E MB90360E
16bit x 2 - - 2 - | 2/7- 1 - - - - - - |LIN MB90V340E-101 |MB90362ES | MB90360E
) LIN
16bit x 2 - - 2 - 2/- 1 - - - - - - Low-voltage detection reset MB90V340E-102 |MB90362TE MB90360E
16bit x 2 - - 2 - | 27- 1 - - - - - . |UN ) MB90V340E-101 |MB90362TES |MB90360E
Low-voltage detection reset
16bitx2| - - o | - a1 | - A I N , MB90V340A-104 |MB9O367E | MB9O36OE
Clock Supervisor
) LIN
16bit x 2 - - 2 - | 2/- 1 - - - - - * | Clock Supervisor MB90V340A-103 |MB90367ES | MB90360E
LIN
16bit x 2 - - 2 - 2/- 1 - - - - - - | Low-voltage detection reset| MB9OV340A-104 | MB90367TE MB90360E
Clock Supervisor
LIN
16bit x 2 - - 2 - 2/- 1 - - - - - - | Low-voltage detection reset| MB9OV340A-103 |MB90367TES | MB90360E
Clock Supervisor
16bit x 2 - - 2 - | 2/7- 1 - - - - - - |LIN MB90V340E-102 |MB90F362E | MB90360E
16bit x 2 - - 2 - | 27- 1 - - - - - - |LIN MB90V340E-101 | MB90F362ES | MB90360E
16bitx2| - - o | - a1 | - A I A L , MB9OV340E-102 |MB9OF362TE | MB9O36OE
Low-voltage detection reset
) LIN
16bit x 2 - - 2 - 2/- 1 - - - - - - Low-voltage detection reset MB90V340E-101 |MB90F362TES [ MB90360E
(Continued)
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Microcontrollers (16-bit Proprietary FAMC-16LX Family)

Internal Timer
Operating | clock External AD D/A "
Series | Part number |Aprication Tpin] voltage : | frequency jg:k M(teymt;ry [F;Ot'\:] F;At'\:][ I.';LII: (]: interrupts Ex:i:":l converter | converter | 16Dit | Output | pon oo
P VeVl | Max,, e Y 1 1eh Ditxch] | [bitxch | timer | compare | "7 A, 4
MHz] [ch] [ch]
MB90360E | MBIOF367E CAN | 48 5 24 | Yes |FLASH| 64K | 3K | - 8 - |tobitx 16| - 2 - 16bit x 4
MB90360E |MB9OF367ES | CAN | 48 5 24 - |FLASH| 64K | 3K | - 8 - |tobitx 16| - 2 - 16bit x 4
MB90360E |MBYOF367TE | CAN | 48 5 24 | Yes |FLASH| 64K | 3K | - 8 - |tobitx 16| - 2 - 16bit x 4
MB90360E |MB9OF367TES| CAN | 48 5 24 - |FLASH| 64K | 3K | - 8 - [1obitx 16| - 2 - 16bit x 4
MB90370 |MB90372 LCD | 444 3 16 | Yes | MASK | 64K | 6K | - 6 - [1obitx 12| sbitx2 | 4 - -
controller
MB90370 |MB9OF372 LCD | 44 | 3 16 | Yes |FLASH| 64K | 6K | - 6 - |1ovitx 12| sbitx2 | 4 ; ;
controller
MB90378 |MB9OF378 LD | 444 3 16 | Yes |FLASH| 128K | 6K | - 24 - |1obitx 12| sbitx2 | 6 - -
controller
MB90385 | MB90387 CAN | 48 5 16 | Yes | MASK | 64K | 2K | - 1 ~ [1obitx8 B 2 B 16bit x 4
MB90385 | MB90387S CAN | 48 5 16 - | MASK | 64K | 2K | - 4 - [1obitx8 B 2 B 16bit x 4
MB90385 | MBIOF387 CAN | 48 5 16 | Yes |FLASH| 64K | 2K | - 1 ~ [1obitx8 - 2 - 16bit x 4
MB90385 | MB90F387S CAN | 48 5 16 - |FLASH| 64K | 2K | - 4 - [1obitx8s - 2 - 16bit x 4
MB90390 | MB90394HA CAN | 120 5 24 - | MASK | 384K | 10K | - 8 - [1obitx 15| - 4 |16bitx 8| 16bitx 6
MB90390 |MB9OF394HA | CAN | 120 5 24 - |FLASH| 384K | 10K | - 8 - |tobitx 15| - 4 |1ebitx 8| 16bitx 6
MB90420G | MB90423GA CAN | 100 5 16 - | MASK [128K | 6K | - 8 - [1obitx8s - 2 - 4
MB90420G | MB90423GC | CAN | 100 5 16 | Yes | MASK | 128K | 6K | - 8 ~ [1obitx8 - 2 - 4
MB90420G | MB9OF423GA | CAN | 100 5 16 - |FLASH[ 128K | 6K | - 8 - [1obitx 8 - 2 - 4
MB90420G | MB90F423GC | CAN | 100 5 16 | Yes |FLASH| 128K | 6K | - 8 - [1obitx8 - 2 - 4
MB90425G | MB90427GA CAN | 100 5 16 - | MASK | 64K | 4K | - 8 - [1obitx8s - 2 - 4
MB90425G | MB90427GC | CAN | 100 5 16 | Yes | MASK | 64K | 4K | - 8 ~ [1obitx8 - 2 - 4
MB90425G | MB90428GA CAN | 100 5 16 - | MASK [128K | 6K | - 8 - [1obitx8s - 2 - 4
MB90425G | MB90428GC | CAN | 100 5 16 | Yes | MASK | 128K | 6K | - 8 ~ [1obitx8 - 2 - 4
MB90425G | MB9OF428GA | CAN | 100 5 16 - |FLASH[ 128K | 6K | - 8 - [1obitx 8 - 2 - 4
MB90425G | MBI0F428GC | CAN | 100 5 16 | Yes |FLASH| 128K | 6K | - 8 - [1obitx8 - 2 - 4
MB90435 |MB90437L  |Standard| 100 5 16 | Yes | MASK | 64K | 2K | - 8 Yes | 10bitx 8 - 2 4 6
MB90435 |MB90437LS  |Standard| 100 5 16 | MASK | 64K | 2K | - 8 Yes | 10bitx 8 - 2 4 6
MB90435 |MB90438L  |Standard| 100 5 16 | Yes | MASK | 128K | 4K | - 8 Yes | 10bitx 8 - 2 4 6
MB90435 |MB90438LS  |Standard| 100 5 16 ~ | MASK [128K | 4K | - 8 Yes | 10bitx 8 - 2 4 6
MB90435 | MB90439 Standard| 100 5 16 | Yes | MASK | 256K | 6K | - 8 Yes | 10bitx 8 - 2 4 6
MB90435 |MB90439S  |Standard| 100 5 16 ~ | MASK [ 256K | 6K | - 8 Yes | 10bitx 8 - 2 4 6
MB90435 |MB9OF438L |Standard| 100 5 16 | Yes |FLASH| 128K | 4K | - 8 Yes | 10bitx 8 - 2 4 6
MB90435 |MB90F438LS |Standard| 100 5 16 ~ |FLASH[ 128K | 4K | - 8 Yes | 10bitx 8 - 2 4 6
MB90435 |MB90F439  |Standard| 100 5 16 | Yes | FLASH| 256K | 6K | - 8 Yes | 10bitx 8 - 2 4 6
MB90435 |MB90F439S |Standard| 100 5 16 ~ |FLASH| 256K | 6K | - 8 Yes | 10bitx 8 N 2 4 6
MB90440G | MB90443G ** | CAN | 100 5 16 | Yes | MASK | 128K | 6K | - 8 Yes | 10bitx 8 = [16bitx 2| 16bitx 4| 16bitx 8
MB90440G | MBI0F443G CAN | 100 5 16 | Yes |FLASH| 128K | 6K | - 8 Yes | 10bitx 8 ~ |16bitx 2| 16bitx 4| 16bitx 8
MB90455 | MB90455 Standard| 48 5 16 | Yes | MASK | 24K | 2K | - 4 - [1obitx8 - [1ebitx2| - 16bit x 4
MB90455 |MB90455S  |Standard| 48 5 16 | MASK | 24K | 2K | - 1 ~ [1obitx8 — |1ebitx2| - 16bit x 4
MB90455 | MB90456 Standard| 48 5 16 | Yes | MASK | 32K | 2K | - 4 - [1obitx8 - [1ebitx2| - 16bit x 4
MB90455 |MB90456S  |Standard| 48 5 16 | MASK | 82K | 2K | - 1 ~ [1obitx8 — |1ebitx2| - 16bit x 4
MB90455 | MB90457 Standard| 48 5 16 | Yes | MASK | 64K | 2K | - 4 - [1obitx8 - [1ebitx2| - 16bit x 4
MB90455 |MB90457S  |Standard| 48 5 16 | MASK | 64K | 2K | - 1 ~ [1obitx8 — |1ebitx2| - 16bit x 4
MB90455 |MB9OF455  |Standard| 48 5 16 | Yes |FLASH| 24K | 2K | - 4 - [1obitx8s - |tebitx2| - 16bit x 4
MB90455 |MB90F455S |Standard| 48 5 16 ~ |FLASH| 24K | 2K | - 1 ~ [1obitx8 - |tebitx2| - 16bit x 4
MB90455 |MB9OF456  |Standard| 48 5 16 | Yes |FLASH| 32K | 2K | - 4 - [1obitx8s - |tebitx2| - 16bit x 4
MB90455 |MB90F456S |Standard| 48 5 16 ~ |FLASH| 32K | 2K | - 1 ~ [1obitx8 - |tebitx2| - 16bit x 4
MB90455 |MB9OF457  |Standard| 48 5 16 | Yes |FLASH| 64K | 2K | - 4 - [1obitx8s - |tebitx2| - 16bit x 4
MB90455 |MB90F457S |Standard| 48 5 16 ~ |FLASH| 64K | 2K | - 1 ~ [1obitx8 - |tebitx2| - 16bit x 4
MB90460 | MB90462 'Qgﬁt'r‘gl’ 64 5 16 - | MASK | 64K | 2K | - 8 - |1obitxs| - 2 6 4
MB90460 | MB90467 'Qgﬁ{:glr 64 5 16 - | MASK | 64K | 2K | - 8 - | 1obitx8s - 2 6 4
MB90460 | MB9OF462 'Qgﬁt’:gl’ 64 5 16 - |FLASH| 64K | 2K | - 8 - | 1obitx 8 - 2 6 4
MB90480B | MB9OF481B | Standard| 100 3 25 | Yes |[FLASH| 192K | 4K | 16 8 Yes | 10bitx 8 - 1 6 2
MB90480B | MB9OF482B | Standard| 100 3 25 | Yes |FLASH| 256K | 6K | 16 8 Yes | 10bitx 8 N 1 6 2
MB90485B | MB90483C  |Standard| 100 3 25 | Yes | MASK | 256K | 16K | 16 8 Yes | 10bitx 8 - 1 6 2
MB90485B | MB90487B __ |Standard| 100 3 25 | Yes | MASK | 192K | 10K | 16 8 Yes | 10bitx 8 - 1 6 2
MB90485B | MB90488B  |Standard| 100 3 25 | Yes | MASK | 256K | 10K | 16 8 Yes | 10bitx 8 - 1 6 2

**: Under planning
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Microcontrollers (16-bit Proprietary F2AMC-16LX Family)

Timer Serial Communication E LcD
Input | PWC |Up/Down e |UART/|cap [USB-| USB- ¢ controller |, rter| VFD Functions Evaliaton Part number | Series
capture | timer | counter [[ch.] [ch] slo [ch] Host |Function [ch] [seg. x device
[ch.] [ch.] [ch.] [ch.] [ch.] | [ch.] com.]
16bit x 2 - - 2 - 2/- 1 - - - - - - I(-Dll'(\)‘ck Supervisor MB90V340A-104 |MB90F367E MB90360E
16bit x 2 - - 2 - 2/- 1 - - - - - - IC_:II'c\)‘ck Supervisor MB90V340A-103 |MB90F367ES |MB90360E
LIN
16bit x 2 - - 2 - 2/- 1 - - - - - - | Low-voltage detection reset| MBOOV340A-104 (MB9OF367TE |MB90360E
Clock Supervisor
LIN
16bit x 2 - - 2 - 2/- 1 - - - - - - | Low-voltage detection reset| MB9OV340A-103 | MB90F367TES | MB90360E
Clock Supervisor
Bit decoder
16bit x 3 - - 3 2 3/- - - - - 9x4 - - | PS/2 interface MB90V370 MB90372 MB90370
LPC interface
Bit decoder
16bit x 3 - - 3 2 3/- - - - - 9x 4 - - | PS/2 interface MB90V370 MB90F372 MB90370
LPC interface
Bit decoder
16bit x 5 - - 6 2 3/3 - - - - 9x 4 - - | PS/2 interface MB90V378 MB90F378 MB90378
LPC interface
16bit x 2 - - 1 - 1/- | 1 - - - - - - - MB90V495G MB90387 MB90385
16bit x 2 - - 1 - 1/- 1 - - - - - - - MB90V495G MB90387S MB90385
16bit x 2 - - 1 - 1/- | 1 - - - - - - - MB90V495G MB90F387 MB90385
16bit x 2 - - 1 - 1/- 1 - - - - - - - MB90V495G MB90F387S MB90385
16bitx 6| - - a1 |am|2| - A I - | - | SMC: e MB9OV390HB  |MB90394HA |MB90390
Sound Generator
16bitx 6| - - a |- |3m|2] - . S| | ator MB9OV39OHB | MBSOF394HA |MB90390
16bit x 3 - - 2 - 2/- 2 - - - | 24x4 - - | Sound Generator MB90V420G MB90423GA | MB90420G
16bit x 3 - - 2 - 2/- 2 - - - | 24x4 - - | Sound Generator MB90V420G MB90423GC | MB90420G
16bit x 3 - - 2 - 2/- 2 - - - | 24x4 - - | Sound Generator MB90V420G MB90F423GA | MB90420G
16bit x 3 - - 2 - 2/- 2 - - - | 24x4 - - | Sound Generator MB90V420G MB90F423GC | MB90420G
16bit x 3 - - 2 - 2/- 1 - - - | 24x4 - - | Sound Generator MB90V420G MB90427GA | MB90425G
16bit x 3 - - 2 - 2/- 1 - - - | 24x4 - - | Sound Generator MB90V420G MB90427GC | MB90425G
16bit x 3 - - 2 - 2/- 1 - - - | 24x4 - - | Sound Generator MB90V420G MB90428GA | MB90425G
16bit x 3 - - 2 - 2/- 1 - - - | 24x4 - - | Sound Generator MB90V420G MB90428GC | MB90425G
16bit x 3 - - 2 - 2/- 1 - - - | 24x4 - - | Sound Generator MB90V420G MB90F428GA |MB90425G
16bit x 3 - - 2 - 2/- 1 - - - | 24x4 - - | Sound Generator MB90V420G MB90F428GC | MB90425G
8bit x 2 - - 3 - 2/1 - - - - - - - - MB90V540G MB90437L MB90435
8bit x 2 - - 3 - 2/1 - - - - - - - - MB90V540G MB90437LS MB90435
8bit x 2 - - 3 - 2/1 - - - - - - - - MB90V540G MB90438L MB90435
8bit x 2 - - 3 - 2/1 - - - - - - - - MB90V540G MB90438LS MB90435
8bit x 2 - - 3 - 2/1 - - - - - - - - MB90V540G MB90439 MB90435
8bit x 2 - - 3 - 2/1 - - - - - - - - MB90V540G MB90439S MB90435
8bit x 2 - - 3 - 2/1 - - - - - - - - MB90V540G MB90F438L MB90435
8bit x 2 - - 3 - 2/1 - - - - - - - - MB90V540G MB90F438LS | MB90435
8bit x 2 - - 3 - 2/1 - - - - - - - - MB90V540G MB90F439 MB90435
8bit x 2 - - 3 - 2/1 - - - - - - - - MB90V540G MB90F439S MB90435
16bit x 4 - - 3 - 2/1 3 - - - - - - - MB90V440G MB90443G ** | MB90440G
16bit x 4 - - 3 - 2/1 3 - - - - - - - MB90V440G MB90F443G MB90440G
16bit x 2 - - 1 - 1/- - - - - - - - - MB90V495G MB90455 MB90455
16bit x 2 - - 1 - 1/- - - - - - - - - MB90V495G MB90455S MB90455
16bit x 2 - - 1 - 1/- - - - - - - - - MB90V495G MB90456 MB90455
16bit x 2 - - 1 - 1/- - - - - - - - - MB90V495G MB90456S MB90455
16bit x 2 - - 1 - 1/- - - - - - - - - MB90V495G MB90457 MB90455
16bit x 2 - - 1 - 1/- - - - - - - - - MB90V495G MB90457S MB90455
16bit x 2 - - 1 - 1/- - - - - - - - - MB90V495G MB90F455 MB90455
16bit x 2 - - 1 - 1/- - - - - - - - - MB90V495G MB90F455S | MB90455
16bit x 2 - - 1 - 1/- - - - - - - - - MB90V495G MB90F456 MB90455
16bit x 2 - - 1 - 1/- - - - - - - - - MB90V495G MB90F456S | MB90455
16bit x 2 - - 1 - 1/- - - - - - - - - MB90V495G MB90F457 MB90455
16bit x 2 - - 1 - 1/- - - - - - - - - MB90V495G MB90F457S MB90455
16bitx 3| 2 - 2| -2/ - | - - - - Yes | - - MB90V460 MB90462 MB90460
16bitx 3| 1 - 2 | - |2/ - - - - - Yes | - - MB90V460 MB90467 MB90460
16bit x 3 2 - 2 - 2/- - - - - - Yes - - MB90V460 MB90F462 MB90460
16bit x 3 - 2 3 - 1/2 - - - - - - - - MB90V480 MB90F481B MB90480B
16bit x 3 - 2 3 1/2 - - - - - - - - MB90V480 MB90F482B MB90480B
16bit x 3 3 2 3 1 1/2 - - - - - - - - MB90V485B MB90483C MB90485B
16bit x 3 3 2 3 1 1/2 - - - - - - - - MB90V485B MB90487B MB90485B
16bit x 3 3 2 3 1 1/2 - - - - - - - - MB90V485B MB90488B MB90485B
(Continued)
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Microcontrollers (16-bit Proprietary FAMC-16LX Family)

. Internal Timer
ny clock External AD D/A
Series Part number |Aprication Toin] mg frequency jg:k M:;?::y [F;;)t':] F;;l\t'\:][ I.';LII: (]: interrupts Extt:Jr;nl converter | converter I.G-bit Output | oo timer
VeclVl | [Max, [ch.] [bitxch] | [bitxch] | Umer | compare | - ., 1
WHz] [ch] | [ch]
MB90485B | MB90F488B | Standard| 100 3 25 | Yes | FLASH| 256K | 10K | 16 8 Yes | 10bitx8| - 1 6 2
MB90485B | MBYOF489B | Standard| 100 3 25 | Yes |FLASH | 384K | 24K | 16 8 Yes | 10bitx 8 N 1 6 2
MB90495G | MB90497G CAN | 64 5 16 | Yes | MASK | 64K | 2K | - 8 Yes | 10bitx 8 N 2 N 4
MB90495G | MBIOF497G CAN | 64 5 16 | Yes |FLASH| 64K | 2K | - 8 Yes | 10bitx 8 N 2 N 2
MB90495G | MB9OF498G CAN | 64 5 16 | Yes |FLASH| 128K | 2K | - 8 Yes | 10bitx 8 N 2 N 4
MB905208 |MB905228 | D | 128 | 5 16 | Yes | MASK | 64K | 4K | - 8 - |1ovitx8 | sbitx2 | 2 8 2
MB90520B | MB90523B Coh&?”er 128 5 16 | Yes | MASK | 64K | 4K | - 8 - |1obitxs | spitx2 | 2 8 2
MB90520B | MB9OF523B Cohggler 128 5 16 | Yes |FLASH| 128K | 4K | - 8 - | 1obitxs | sbitx2 | 2 8 2
MB90540G | MB90543G CAN | 100 5 16 | Yes | MASK | 128K | 6K | - 8 Yes | 10bitx 8 N 2 4 8
MB90540G | MB90543GS CAN | 100 5 16 - | MASK [128K| 6K | - 8 Yes | 10bitx 8 N 2 4 8
MB90540G | MBI0F543G CAN | 100 5 16 | Yes |FLASH| 128K | 6K | - 8 Yes | 10bitx 8 N 2 4 8
MB90540G | MB90F543GS | CAN | 100 5 16 -~ |FLASH|[128K| 6K | - 8 Yes |10bitx8| - 2 4 8
MB90545G | MB90547G CAN | 100 5 16 | Yes | MASK | 64K | 2K | - 8 Yes | 10bitx 8 N 2 4 8
MB90545G | MB90547GS CAN | 100 5 16 | MASK | 64K | 2K | - 8 Yes | 10bitx 8 N 2 4 8
MB90545G | MB90548G CAN | 100 5 16 | Yes | MASK | 128K | 4K | - 8 Yes | 10bitx 8 N 2 4 8
MB90545G | MB90548GS CAN | 100 5 16 ~ | MASK [128K| 4K | - 8 Yes | 10bitx 8 N 2 4 8
MB90545G | MB90549G CAN | 100 5 16 | Yes | MASK | 256K | 6K | - 8 Yes | 10bitx 8 N 2 4 8
MB90545G | MB90549GS CAN | 100 5 16 ~ | MASK [256K | 6K | - 8 Yes | 10bitx 8 N 2 4 8
MB90545G | MBI0F546G CAN | 100 5 16 | Yes | FLASH| 256K | 8K | - 8 Yes | 10bitx 8 N 2 4 8
MB90545G | MB90F546GS | CAN | 100 5 16 -~ |FLASH|[256K | 8K | - 8 Yes |10bitx8| - 2 4 8
MB90545G | MBI0F548G CAN | 100 5 16 | Yes |FLASH| 128K | 4K | - 8 Yes | 10bitx 8 N 2 4 8
MB90545G | MB9OF548GL | CAN | 100 5 16 | Yes |FLASH| 128K | 4K | - 8 Yes |10bitx8| - 2 4 8
MB90545G | MB90F548GLS| CAN | 100 5 16 ~ |FLASH[ 128K | 4K | - 8 Yes | 10bitx 8 N 2 4 8
MB90545G | MB90F548GS | CAN | 100 5 16 ~ |FLASH|[128K| 4K | - 8 Yes |10bitx8| - 2 4 8
MB90545G | MBIOF549G CAN | 100 5 16 | Yes | FLASH| 256K | 6K | - 8 Yes | 10bitx 8 N 2 4 8
MB90545G | MB90F549GS | CAN | 100 5 16 ~ |FLASH|[256K | 6K | - 8 Yes |10bitx8| - 2 4 8
MB90550A | MB90552A | Standard| 100 5 16 | MASK | 64K | 2K | - 8 Yes | 10bitx 8 N 2 4 4
MB90550A | MB90553A | Standard| 100 5 16 ~ | MASK [128K| 4K | - 8 Yes | 10bitx 8 N 2 4 4
MB90550A | MB9OF553A | Standard| 100 5 16 ~ |FLASH[128K| 4K | - 8 Yes | 10bitx 8 N 2 4 2
MB90550A | MB9OP553A | Standard| 100 5 16 - | OTP [128K| 4K | - 8 Yes | 10bitx 8 N 2 4 4
No ROM/
MB90550A |MB90T552A  |Standard| 100 5 16 - | Extemal | - | 2K | - 8 Yes | 10bitx 8 - 2 4 4
ROM
No ROM/
MB90550A |MB90T553A  |Standard| 100 5 16 - | Exemal | - | 4k | - 8 Yes | 10bitx 8 - 2 4 4
ROM
MB90550B | MB90552B  |Standard| 100 5 16 | MASK | 64K | 2K | - 8 Yes | 10bitx 8 N 2 4 4
MB90550B | MB90553B | Standard| 100 5 16 E 128K | 4K | - 8 Yes | 10bitx 8 N 2 4 4
MB90560 [MB90s61A | MVerter| g4 5 16 | - |MASK| 32K | 1K | - 8 - |1obitxs| - 2 6 4
MB90560 | MB90562A 'Qgr‘f{r‘gl’ 64 5 16 - | MAsK | 64K | 2k | - 8 - | 1obitx8 - 2 6 4
MB90560 | MB9OF562B 'Qgﬁ{:glr 64 5 16 - |FLASH| 64K | 2K | - 8 - | 1obitx8 - 2 6 4
MB90565 | MB90567 'Qgﬁt’:glr 64 33 16 - | MASK | 96K | 4K | - 8 - |10bitxs - 2 6 4
MB90565 | MB90568 'Qgr‘f{:ﬁl’ 64 33 16 - | MASK | 128K | 4K | - 8 - | 1obitx8s - 2 6 4
MB90565 | MBIOF568 'Qgﬁ{:glr 64 33 16 - |FLASH| 128K | 4K | - 8 - | 1obitx8 - 2 6 4
MB90570A | MB90573 Standard| 120 5 16 | Yes | MASK | 128K | 6K | - 8 Yes | 10bitx 8 | 8bitx 2 4 2
MB90570A |MBI0F574A | Standard| 120 5 16 | Yes | FLASH| 256K | 10K | - 8 Yes |10bitx 8| 8bitx2 | - 4 2
MB90570C |MB90574C _ |Standard| 120 5 16 | Yes | MASK | 256K | 10K | - 8 Yes | 10bitx 8| 8bitx2 | - 4 2
MB90580 | MB90583C IEbus | 100 5 16 | Yes | MASK | 128K | 6K | - 8 Yes | 10bitx 8| 8bitx2 | 3 2 4
MB90580 |MB90583CA | IEbus | 100 5 16 ~ | MASK [128K| 6K | - 8 Yes | 10bitx 8| 8bitx2 | 3 2 4
MB90580 | MB90587C IEbus | 100 5 16 | Yes | MASK | 64K | 4K | - 8 Yes | 10bitx 8| 8bitx2 | 3 2 4
MB90580 |MB90587CA | IEbus | 100 5 16 | MASK | 64K | 4K | - 8 Yes | 10bitx 8| 8bitx2 | 3 2 4
MB90580 |MB9OF583C | IEbus | 100 5 16 | Yes |FLASH| 128K | 6K | - 8 Yes | 10bitx 8| 8bitx2 | 3 2 4
MB90580 |MB9OF583CA | IEbus | 100 5 16 ~ |FLASH|[128K| 6K | - 8 Yes | 10bitx 8| 8bitx2 | 3 2 4
MB90580 |MB90F584C | IEbus | 100 5 16 | Yes |FLASH| 256K | 6K | - 8 Yes | 10bitx 8| 8bitx2 | 3 2 4
MB90580 |MB9OF584CA | IEbus | 100 5 16 -~ |FLASH|[256K | 6K | - 8 Yes | 10bitx 8| 8bitx2 | 3 2 4
MB90590G | MB90591G CAN | 100 5 16 - | MASK | 384K | 8K | - 8 - | 1opitx 8 - 2 6 6
MB90590G | MB90594G CAN | 100 5 16 - | MASK | 256K | 6K | - 8 - | 1obitx8 - 2 6 6
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Microcontrollers (16-bit Proprietary F2AMC-16LX Family)

Timer Serial Communication LcD
IE .
Input | PWC |Up/Down e |UART/|cap [USB-| USB- ¢ controller |, rter| VFD Functions Evaliaton Part number | Series
capture | timer | counter [[ch.] [ch] slo [ch] Host |Function [ch] [seg. x device
[ch] [ch.] [ch.] “| [ch.] “| [ch] | [ch.] com]
16bit x 3 3 2 3 1 1/2 - - - - - - - - MB90V485B MB90F488B MB90485B
16bit x 3 3 2 3 1 1/2 - - - - - - - - MB90V485B MB90F489B MB90485B
16bit x 1 - - 2 - 2/- 1 - - - - - - - MB90V495G MB90497G MB90495G
16bit x 1 - - 2 - 2/- 1 - - - - - - - MB90V495G MB90F497G MB90495G
16bit x 1 - - 2 - 2/- 1 - - - - - - - MB90V495G MB90F498G MB90495G
16bit x 1 - 2 3 - 1/2 - - - - | 32x4 - - - MB90V520A MB90522B MB90520B
16bit x 1 - 2 3| - |1/2]| - - - - | 32x4| - - - MB90V520A MB90523B MB90520B
16bit x 1 - 2 3 - 1/2 - - - - | 32x4 - - - MB90V520A MB90F523B MB90520B
16bit x 4 - - 3 - 2/1 2 - - - - - - - MB90V540G MB90543G MB90540G
16bit x 4 - - 3 - 2/1 2 - - - - - - - MB90V540G MB90543GS MB90540G
16bit x 4 - - 3 - 2/1 2 - - - - - - - MB90V540G MB90F543G MB90540G
16bit x 4 - - 3 - 2/1 2 - - - - - - - MB90V540G MB90F543GS | MB90540G
16bit x 4 - - 3 - 2/1 1 - - - - - - - MB90V540G MB90547G MB90545G
16bit x 4 - - 3 - 2/1 1 - - - - - - - MB90V540G MB90547GS MB90545G
16bit x 4 - - 3 - 2/1 1 - - - - - - - MB90V540G MB90548G MB90545G
16bit x 4 - - 3 - 2/1 1 - - - - - - - MB90V540G MB90548GS MB90545G
16bit x 4 - - 3 - 2/1 1 - - - - - - - MB90V540G MB90549G MB90545G
16bit x 4 - - 3 - 2/1 1 - - - - - - - MB90V540G MB90549GS MB90545G
16bit x 4 - - 3 - 2/1 1 - - - - - - - MB90V540G MB90F546G MB90545G
16bit x 4 - - 3 - 2/1 1 - - - - - - - MB90V540G MB90F546GS | MB90545G
16bit x 4 - - 3 - 2/1 1 - - - - - - - MB90V540G MB90F548G MB90545G
16bit x 4 - - 3 - 2/1 1 - - - - - - - MB90V540G MB90F548GL | MB90545G
16bit x 4 - - 3 - 2/1 1 - - - - - - - MB90V540G MB90F548GLS | MB90545G
16bit x 4 - - 3 - 2/1 1 - - - - - - - MB90V540G MB90F548GS | MB90545G
16bit x 4 - - 3 2/1 1 - - - - - - - MB90V540G MB90F549G MB90545G
16bit x 4 - - 3 - 2/1 1 - - - - - - - MB90V540G MB90F549GS | MB90545G
8bit x 6 - - 3 2 1/2 - - - - - - - - MB90V550A MB90552A MB90550A
8bit x 6 - - 3 2 1/2 - - - - - - - - MB90V550A MB90553A MB90550A
8bit x 6 - - 3 2 1/2 - - - - - - - - MB90V550A MB90F553A MB90550A
8bit x 6 - - 3 2 1/2 - - - - - - - - MB90V550A MB90P553A MB90550A
8bit x 6 - - 3 2 1/2 - - - - - - - - MB90V550A MB90T552A MB90550A
8bit x 6 - - 3 2 1/2 - - - - - - - - MB90V550A MB90T553A MB90550A
8bit x 6 - - 3 2 1/2 - - - - - - - - MB90V550A MB90552B MB90550B
8bit x 6 - - 3 2 1/2 - - - - - - - - MB90V550A MB90553B MB90550B
- - - 2 - 2/- - - - - - Yes - | Wave Generator MB90V560 MB90561A MB90560
- - - 2 - 2/- - - - - - Yes - | Wave Generator MB90V560 MB90562A MB90560
- - - 2 - 2/- - - - - - Yes - | Wave Generator MB90V560 MB90F562B MB90560
- - - 2 - 2/- - - - - - Yes - - MB90V560 MB90567 MB90565
- - - 2 - | 2/- - - - - - Yes - - MB90V560 MB90568 MB90565
- - - 2 - 2/- - - - - - Yes - - MB90V560 MB90F568 MB90565
sbitx2| - [8bitx2 | 5 [ 1 [2/8] - | - - - - EE - MB90V570A MB90573 MB90570A
sbitx2| - soitx2 | 5 [ 1 [2/3] - [ - - - - - - - MB90V570A MB9OF574A  [MB90570A
sbitx2| - [8bitx2 | 5 [ 1 [2/8] - [ - - - - EE - MB90V570A MB90574C  |MB90570C
8bit x 2 1 - 5 - 5/- - - - 1 - - - - MB90V580B MB90583C MB90580
8bit x 2 1 - 5 - 5/- - - - 1 - - - - MB90V580B MB90583CA MB90580
8bit x 2 1 - 5 - 5/- - - - 1 - - - - MB90V580B MB90587C MB90580
8bit x 2 1 - 5 - 5/- - - - 1 - - - - MB90V580B MB90587CA MB90580
8bit x 2 1 - 5 - 5/- - - - 1 - - - - MB90V580B MB90F583C MB90580
8bit x 2 1 - 5 - 5/- - - - 1 - - - - MB90V580B MB90F583CA | MB90580
8bit x 2 1 - 5 - 5/- - - - 1 - - - - MB90V580B MB90F584C MB90580
8bit x 2 1 - 5 - 5/- - - - 1 - - - - MB90V580B MB90F584CA | MB90580
8/16bit x Stepper Motor
6 - 4 - 3/1 2 - - - - - - | Controller: 4ch. MB90V590G MB90591G MB90590G
Sound generator
8/16bit x Stepper Motor
6 - - 4 - 3/1 2 - - - - - - | Controller: 4ch. MB90V590G MB90594G MB90590G
Sound generator
(Continued)
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Microcontrollers (16-bit Proprietary FAMC-16LX Family)

Internal Timer
Operating |  clock External AD D/A "
Series Part number |Aprication Tpin] voltage : | frequency jg:k M:;m:y [F;c?:] F;At'\:][ I.';LII: (]: interrupts Extt:Jr;nl converter | converter | 16-Dit | Output | oo
P VeclVl | [Max, P ytel| by 1 [eh] [bitxch] | [bitxch] | fimer | compare | ""r
MHz] [ch] [ch]
MB90590G | MB90OF591G CAN 100 5 16 - |FLASH| 384K | 8K - 8 - 10bit x 8 - 2 6 6
MB90590G | MB9OF594G CAN 100 5 16 - |[FLASH| 256K | 6K - 8 - 10bit x 8 - 2 6 6
MB90595G | MB90598G CAN 100 5 16 - MASK | 128K | 4K - 8 - 10bit x 8 - 2 4 4
MB90595G | MB9OF598G CAN 100 5 16 - [FLASH| 128K | 4K - 8 - 10bit x 8 - 2 4 4
LCD ,
MB90800 |MB90803 controller 100 3 25 Yes | MASK [ 128K | 4K - 4 - 10bit x 12 - 3 2 2
MB90800 |MB90804 ** LCD 100 3 25 Yes | MASK | 256K | 16K - 4 - 10bit x 12 - 3 2 2
controller
MB90800 |MB90F803 LCD 100 3 25 Yes Dual Op. 128K | 4K - 4 - 10bit x 12 - 3 2 2
controller Flash
LCD ’
MB90800 |MB90F804 controller 100 3 25 Yes | FLASH | 256K | 16K - 4 - 10bit x 12 - 3 2 2
MB90800 |MB90F809 LCD 100 3 25 Yes [ FLASH | 192K | 10K - 4 - 10bit x 12 - 3 2 2
controller
Inverter " .
MB90820 |MB90822 control 80 5 24 - MASK | 64K | 4K - 8 - 10bit x 16| 8bit x 2 2 6 4
Inverter . )
MB90820 |MB90823 control 80 5 24 - MASK | 128K | 4K - 8 - 10bit x 16| 8bitx 2 2 6 4
Inverter " .
MB90820 |MB90F822A control 80 5 24 - |FLASH| 64K | 4K - 8 - 10bit x 16| 8bit x 2 2 6 4
Inverter " .
MB90820 |MB90F823A control 80 5 24 - [FLASH| 128K | 4K - 8 - 10bit x 16| 8bit x 2 2 6 4
MB90860E | MB90867E Standard| 100 5 24 Yes | MASK | 128K | 6K 16 16 Yes |10bit x 24 - 4 8 8
MB90860E | MB90867ES Standard| 100 5 24 - MASK | 128K | 6K 16 16 Yes |10bit x 24 - 4 8 8
MB90860E | MBOOF867E Standard| 100 5 24 Yes | FLASH | 128K | 6K 16 16 Yes |10bit x 24 - 4 8 8
MB90860E | MB9OF867ES |Standard| 100 5 24 - |FLASH| 128K | 6K 16 16 Yes |10bit x 24 - 4 8 8
MB90880 |MB90882 ** Standard| 100 3 33 Yes | MASK | 256K | 16K 16 24 Yes |10bit x 20 - 4 6 2
MB90880 |MB90883 ** Standard| 100 3 33 Yes | MASK | 384K | 24K 16 24 Yes |10bit x 20 - 4 6 2
MB90880 |MB90884 ** Standard| 100 3 33 Yes | MASK | 512K | 30K 16 24 Yes |10bit x 20 - 4 6 2
MB90880 | MB90F882 Standard| 100 3 33 Yes | FLASH | 256K | 16K 16 24 Yes |10bit x 20 - 4 6 2
MB90880 |MB90F882S Standard| 100 3 33 - |FLASH| 256K | 16K | 16 24 Yes |10bit x 20 - 4 6 2
MB90880 | MB90F883A Standard| 100 3 25 Yes | FLASH | 384K | 24K | 16 24 Yes |10bit x 20 - 4 6 2
MB90880 |MB90F883AS |Standard| 100 3 25 - |FLASH | 384K | 24K 16 24 Yes |10bit x 20 - 4 6 2
MB90880 | MB90OF884A Standard| 100 3 25 Yes | FLASH | 512K | 30K 16 24 Yes |10bit x 20 - 4 6 2
MB90880 |MB90OF884AS |Standard| 100 3 25 - |FLASH| 512K | 30K 16 24 Yes |10bit x 20 - 4 6 2
Dual Op. "
MB90895 |MB90F897 CAN 48 5 16 Yes Flash 64K | 2K - 4 - 10bit x 8 - 2 - 4
Dual Op. .
MB90895 | MB90F897S CAN 48 5 16 - Flash 64K | 2K - 4 - 10bit x 8 - 2 - 4
MB90920 |MB90F922NA CAN 120 5 32 Yes | FLASH | 256K | 10K - 8 - 10bit x 8 - 4 - 16bit x 8
MB90920 |MB90F922NAS| CAN 120 5 32 - |FLASH| 256K | 10K - 8 - 10bit x 8 - 4 - 16bit x 8

**: Under planning
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Microcontrollers (16-bit Proprietary F2AMC-16LX Family)

Timer Serial Communication LcD
IE .
Input | PWC |Up/Down e |UART/|cap [USB-| USB- ¢ controller |, rter| VFD Functions Evaliaton Part number | Series
capture | timer | counter [[ch.] [ch] slo [ch] Host |Function [ch] [seg. x device
[ch] [ch.] [ch.] ~| [ch.] “ [ch.] [ch.] com.]
8/16bitx Stepper Motor
6 - - 4 - 3/1 2 - - - - - - | Controller: 4ch. MB90V590G MB90F591G MB90590G
Sound generator
8/16bitx Stepper Motor
6 - - 4 - 3/1 2 - - - - - - | Controller: 4ch. MB90V590G MB90F594G MB90590G
Sound generator
8ebitx| - 3| - e | 1| - - - - | - |Stepper Motor MBOOV595G  |MB90598G | MB90595G
6 Controller: 4ch.
8idbitx| e e 1] - R I - | - [Stepper Motor MBOOV595G ~ |MBOOF598G  |MB0595G
6 Controller: 4ch.
16bit x 2 - - 4 1 2/2 - - - - | 48x4 - - - MB90V800 MB90803 MB90800
16bit x 2 - - 4 1 2/2 - - - - | 48x4 - - - MB90V800 MB90804 ** MB90800
16bit x 2 - - 4 1 2/2 - - - - | 48x4 - - - MB90V800 MB90F803 MB90800
16bit x 2 - - 4 1 2/2 - - - - | 48x4 - - - MB90V800 MB90F804 MB90800
16bit x 2 - - 4 1 2/2 - - - - | 48x4 - - - MB90V800 MB90F809 MB90800
16bit x 3 2 - 2 - 2/- - - - - - Yes - - MB90V820 MB90822 MB90820
16bit x 3 2 - 2 - 2/- - - - - - Yes - - MB90V820 MB90823 MB90820
16bit x 3 2 - 2 - 2/- - - - - - Yes - - MB90V820 MB90F822A MB90820
1ebitx3| 2 - 2| - |2, | - | - - - - Yes | - - MB90V820 MB9OF823A | MB90820
16bit x 8 - - 4 2 4/- - - - - - - - - MB90V340E-102 | MB90867E MB90860E
16bit x 8 - - 4 2 4/- - - - - - - - - MB90V340E-101 |MB90867ES MB90860E
16bit x 8 - - 4 2 4/- - - - - - - - - MB90V340E-102 | MB90F867E MB90860E
16bitx 8| - - T2 4/~ -] - - - - - - MB90V340E-101 | MBOOF867ES | MBI0BGOE
7;&3{';’ rl‘“ 4ch. Base-timer
16bit x 8 - 2 . . - - - - - - - | (16bit-reload timer/PWC/| MB90V880-102 MB90882 ** MB90880
Serial Interface: PPG/PWM selectable)
UART/SIO/IC)
7;3;]3?;'\“ 4ch. Base-timer
16bit x 8 - 2 . . - - - - - - - | (16bit-reload timer/PWC/| MB90V880-102 MB90883 ** MB90880
Serial Interface: PPG/PWM selectable)
UART/SIO/I:C)
7;363?;:“ 4ch. Base-timer
16bit x 8 - 2 . . - - - - - - - | (16bit-reload timer/PWC/| MB90V880-102 MB90884 ** MB90880
Serial Interface: PPG/PWM selectable)
UART/SIO/I:C)
7;3;]((:':?(:?' 4ch. Base-timer
16bit x 8 - 2 . . - - - - - - - | (16bit-reload timer/PWC/| MB90V880-102 MB90F882 MB90880
Serial Interface: PPG/PWM selectable)
UART/SIO/IEC)
7;3;]?;{';:' 4ch. Base-timer
16bit x 8 - 2 . . - - - - - - - | (16bit-reload timer/PWC/| MB90V880-101 MB90F882S MB90880
Serial Interface: PPG/PWM selectable)
UART/SIO/IC)
7;3;]%';:' 4ch. Base-timer
16bit x 8 - 2 . . - - - - - - - | (16bit-reload timer/PWC/| MB90OV880A-102 | MB90OF883A MB90880
Serial Interface: PPG/PWM selectable)
UART/SIO/IC)
7;&3{';’ rl‘“ 4ch. Base-timer
16bit x 8 - 2 . . - - - - - - - | (16bit-reload timer/PWC/| MB9OV880A-101 | MB90F883AS | MB90880
Serial Interface: PPG/PWM selectable)
UART/SIO/IC)
7;3;]3?;'\“ 4ch. Base-timer
16bit x 8 - 2 . . - - - - - - - | (16bit-reload timer/PWC/| MBOOV880A-102 | MBI0F884A MB90880
Serial Interface: PPG/PWM selectable)
UART/SIO/I:C)
7;363?;:“ 4ch. Base-timer
16bit x 8 - 2 ) . - - - - - - - | (16bit-reload timer/PWC/| MBOOV880A-101 |MB90F884AS | MB90880
Serial Interface: PPG/PWM selectable)
UART/SIO/IEC)
16bit x 2 - - 2 - 2/- 1 - - - - - - | Dual operation Flash MB90V495G MB90F897 MB90895
16bit x 2 - - 2 - 2/- 1 - - - - - - | Dual operation Flash MB90V495G MB90F897S MB90895
Stepper Motor
16bit x 6 - - 4 - 4/- 4 - - - | 32x4 - - | Controller x 4ch., MB90V920-102 MB90F922NA | MB90920
Sound generator x 2ch.
Stepper Motor
16bit x 6 - - 4 - 4/- 4 - - - | 32x4 - - | Controller x 4ch., MB90V920-101 MB90F922NAS| MB90920
Sound generator x 2ch.

(Continued)
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Microcontrollers (16-bit Proprietary FAMC-16LX Family)

Internal Timer
in, clock External AD D/A
Series Part number |Aprication pin] mg frequency jg:k M:;?::y [F;;)t':] F;;l\t'\:][ I.';LII: (]: interrupts Extt:Jr;nl oo_nvener co_nverter 1:1‘2': cg::p“' PPG timer
VeclVl | [Max, [ch.] [bitx ch.] | [bitx ch] pare |~ rch.]
MHz] [ch] [ch]

MB90945 |MB90947A CAN 100 5 24 - MASK | 128K | 6K 16 8 - 10bit x 15 - 3 16bit x 4 [ 16bit x 6
MB90945 | MB90OF946A CAN 100 5 24 - |FLASH| 384K | 16K | 16 8 - 10bit x 15 - 3 16bit x 4 | 16bit x 6
MB90945 | MB90F947A CAN 100 5 24 - |FLASH| 128K | 6K 16 8 - 10bit x 15 - 3 16bit x 4 [ 16bit x 6
MB90945 | MB90F949A CAN 100 5 24 - |FLASH| 256K | 12K | 16 8 - 10bit x 15 - 3 16bit x 4 | 16bit x 6
MB90960 | MB90F962 Standard| 48 5 24 Yes | FLASH| 64K | 3K - 8 - 10bit x 16 - 2 - 16bit x 4
MB90960 | MB90F962S Standard| 48 5 24 - |FLASH| 64K | 3K - 8 - 10bit x 16 - 2 - 16bit x 4
MB90980 | MB90982 Standard| 64 3 25 Yes | MASK [ 128K | 10K | 16 8 - 10bit x 8 - 1 4 2
MB90980 | MB90OF983 Standard| 64 3 25 Yes [FLASH| 192K | 12K | 16 8 - 10bit x 8 - 1 4 2
MB90M405 | MB90M407 VFD 100 3 16 - MASK | 96K | 4K - 4 - 10bit x 16 - 3 1 2
MB90M405 | MB90M408 VFD 100 3 16 - MASK | 128K | 4K - 4 - 10bit x 16 - 3 1 2
MB90M405 | MB9OMF408 VFD 100 3 16 - |FLASH| 128K | 4K - 4 - 10bit x 16 - 3 1 2
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Microcontrollers (16-bit Proprietary F2AMC-16LX Family)

Timer Serial Communication E LcD
Input | PWC |Up/Down e |UART/|cap [USB-| USB- ¢ controller |, rter| VFD Functions Evaliaton Part number | Series
capture | timer | counter [[ch.] [ch] slo [ch] Host |Function [ch] [seg. x device
[ch] [ch.] [ch.] [ch.] [ch.] [ch.] com.]
16bit x 6 - - 3 1 2/1 1 - - - - - - |LIN MB90V390HB MB90947A MB90945
16bit x 6 - - 3 1 3/1 1 - - - - - - [LIN MB90V390HB MB90F946A MB90945
16bit x 6 - - 3 1 2/1 1 - - - - - - |LIN MB90V390HB MB90F947A MB90945
16bit x 6 3 1 2/1 1 - - - - - - [LIN MB90V390HB MB90F949A MB90945
16bit x 2 - - 2 - 2/- - - - - - - - |LIN MB90V340E-102 | MB90F962 MB90960
16bit x 2 - - 2 2/- - - - - - - - [LIN MB90V340E-101 |MB90F962S MB90960
16bit x 2 2 2 3 1 1/2 - - - - - - - - MB90V485B MB90982 MB90980
16bit x 2 2 2 3 1 1/2 - - - - - - - - MB90V485B MB90F983 MB90980
- - - 4 1 2/2 - - - - - - Yes |VFD MB90MV405 MB90M407 MB90M405
- - - 4 1 2/2 - - - - - - Yes | VFD MB90MV405 MB90M408 MB90M405
- 4 1 2/2 - - - - - - Yes |VFD MB90MV405 MB90MF408 MB90M405
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Microcontrollers (16-bit Proprietary FAMC-16FX Family)

Microcontrollers (16-bit Proprietary FZAMC-16FX Family)

. - Package | OPeraing Inctﬁro:l:lI Sub- | Memory | RoM | RAM | pmAc |EXeMal |Eyeral | AD converter
Series Part number Aprication [pin] v\;)lia?s]: frequency | clock type [byte] | byte] [ch.] interrupts s [bitx ch]
cclVl | ivax., Miz) B

MB96320 | MB96F326RSA CAN 80 3or5 56 T | FLASH | 288K | 12K 2 15 Yes | 10bitx 18
MB96320 | MB9BF326RWA CAN 80 305 56 Yes | FLASH | 288K | 12K 7 15 Yes | 10bitx 18
MB96320  |MB96F326YSA CAN 80 3015 56 | FLASH | 288K | 12K 2 15 Yes | 10bitx 18
MB96320 | MB9GF326YWA CAN 80 305 56 Yes | FLASH | 288K | 12K 7 15 Yes | 10bitx 18
MB96340  |MB9GF348HSC CAN 100 3or5 56 | FLASH | 544K | 24K 6 16 Yes | 10bitx 24
MB96340 | MB96F348HWC CAN 100 30r5 56 Yes | FLASH | 544K | 24K 6 16 Yes | 10bitx 24
MB96340 | MB96F348RSB CAN 100 3or5 56 | FLASH | 544K | 24K 6 16 Yes | 10bitx 24
MB96340  |MB96F348RWB CAN 100 30r5 56 Yes | FLASH | 544K | 24K 6 16 Yes | 10bitx 24
MB96340  |MBI6F348TSC CAN 100 3or5 56 | FLASH | 544K | 24K 6 16 Yes | 10bitx 24
MB96340  |MB9GF348TWC CAN 100 30r5 56 Yes | FLASH | 544K | 24K 6 16 Yes | 10bitx 24
MB96340 | MB96F348YSB CAN 100 3or5 56 | FLASH | 544K | 24K 6 16 Yes | 10bitx 24
MB96340  |MB96F348YWB CAN 100 30r5 56 Yes | FLASH | 544K | 24K 6 16 Yes | 10bitx 24
MB96350  |MBYGF356RSA CAN 64 3or5 56 | FLASH | 288K | 12K 2 13 Yes | 10bitx 15
MB96350 | MB9BF356RWA CAN 64 305 56 Yes | FLASH | 288K | 12K 7 13 Yes | 10bitx 15
MB96350  |MBIGF356YSA CAN 64 3015 56 | FLASH | 288K | 12K 2 13 Yes | 10bitx 15
MB96350 | MB9GF356YWA CAN 64 305 56 Yes | FLASH | 288K | 12K 7 13 Yes | 10bitx 15
MB96380  |MB96F387RSB CAN 120 3or5 56 B FLASH | 416K | 16K 7 8 Yes | 10bitx 16
MB96380  |MB96F387RWB CAN 120 305 56 Yes | FLASH | 416K | 16K 7 ) Yes | 10bitx 16
MB96380  |MB96F387YSB CAN 120 3or5 56 B FLASH | 416K | 16K 7 8 Yes | 10bitx 16
MB96380  |MB96F387YWB CAN 120 305 56 Yes | FLASH | 416K | 16K 7 8 Yes | 10bitx 16
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Microcontrollers (16-bit Proprietary FAMC-16FX Family)

Timer Serial Communication
16-bit timer Output Input capture | PPG timer [ch.] 12c UIS\I%T/ CAN [ch.] L[g;)gt-:(:(n(:g:'lllﬁr Evaluation device Part number Series
[ch.] compare [ch] [ch.] [ch.] [ch.] [ch.]
4 16bit x 6 16bitx 12 | 16bitx20 [ 5 1 4/- 2 - MB96V300B MB96F326RSA MB96320
4 16bit x 6 16bitx 12 | 16bitx20 | 5 1 4/- 2 - MB96V300B MB96F326RWA MB96320
4 16bit x 6 16bitx 12 | 16bitx20 | 5 1 4/- 2 - MB96V300B MB96F326YSA MB96320
4 16bit x 6 16bitx 12 | 16bitx20 | 5 1 4/- 2 - MB96V300B MB96F326YWA MB96320
4 16bit x 8 16bit x 8 16bitx 16 | 6 2 4/- 2 - MB96V300B MB96F348HSC MB96340
4 16bit x 8 16bit x 8 16bitx 16 | 6 2 47- 2 - MB96V300B MB96F348HWC MB96340
4 16bit x 8 16bit x 8 16bitx 16 | 9 2 7/- 2 - MB96V300B MB96F348RSB MB96340
4 16bit x 8 16bit x 8 16bitx 16 | 9 2 71- 2 - MB96V300B MB96F348RWB MB96340
4 16bit x 8 16bit x 8 16bitx 16 | 6 2 4/- 2 - MB96V300B MB96F348TSC MB96340
4 16bit x 8 16bit x 8 16bitx 16 | 6 2 47- 2 - MB96V300B MB96F348TWC MB96340
4 16bit x 8 16bit x 8 16bitx 16 | 9 2 7/- 2 - MB96V300B MB96F348YSB MB96340
4 16bit x 8 16bit x 8 16bitx 16 | 9 2 71- 2 - MB96V300B MB96F348YWB MB96340
4 16bit x 4 16bit x 6 16bitx20 | 5 1 4/- 2 - MB96V300B MB96F356RSA MB96350
4 16bit x 4 16bit x 6 16bitx20 | 5 1 47- 2 - MB96V300B MB96F356RWA MB96350
4 16bit x 4 16bit x 6 16bitx20 | 5 1 4/- 2 - MB96V300B MB96F356YSA MB96350
4 16bit x 4 16bit x 6 16bitx20 | 5 1 47- 2 - MB96V300B MB96F356YWA MB96350
4 16bit x 4 16bit x 8 16bit x 8 6 1 5/- 2 65 x4 MB96V300B MB96F387RSB MB96380
4 16bit x 4 16bit x 8 16bit x 8 6 1 5/- 2 65 x 4 MB96V300B MB96F387RWB MB96380
4 16bit x 4 16bit x 8 16bit x 8 6 1 5/- 2 65 x4 MB96V300B MB96F387YSB MB96380
4 16bit x 4 16bit x 8 16bit x 8 6 1 5/- 2 65 x 4 MB96V300B MB96F387YWB MB96380
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Microcontrollers (32-bit Proprietary FR Family)

Microcontrollers (32-bit FR Family)

Internal Timer
Operating | clock External AD D/A i
Series | Part number | Aprication Tpin] voltage : |frequency jg:l'( Mfmory [I::Ot':] ';At'\:][ [f(fh:] ?2’:\ ‘]: interrupts | =, "2 al | converter | converter | 160it|  Output
P VeelVl | [Max,, ype | [oytel | by v 11 [ch] [bitxch] | [bitxch,] | fimer| compare
MHz] [ch]| [ch]
No ROM/
MB91101 [(MB91101A Standard 100 3or5 50 - External - 2K 1 8 5 Yes 10bit x 4 - 3 -
ROM
No ROM/
MB91107 (MB91107A Standard 120 3 50 - External - 128K 1 8 9 Yes 10bit x 4 - 3 -
ROM
No ROM/
MB91107 (MB91108 Standard 120 3 50 - External - 160K 1 8 9 Yes 10bit x 4 - 3 -
ROM
No ROM/
MB91121 |MB91121 Standard 120 3 50 - External - 4K 1 8 8 Yes 10bit x 8 - 3 -
ROM
MB91129 (MB91F127 Standard 100 3 25 - FLASH | 256K | 14K - 8 6 Yes 10bit x 8 - 3 16bit x 4
MB91129 (MB91F128 Standard 100 3 25 - |FLASH| 510K | 14K - 8 6 Yes 10bit x 8 - 3 | 16bitx 4
MB91130 (MB91133 Standard 144 3or5 33 Yes | MASK | 254K | 8K - 8 24 Yes 10bit x 8 8bit x 3 5 16bit x 8
MB91130 (MB91F133A Standard 144 4or5 33 Yes |FLASH| 254K | 8K - 8 24 Yes 10bit x 8 8bit x 3 5 | 16bitx 8
No ROM/
MB91150 [MB91151A Standard 144 3 36 - External - 34K 1 8 16 Yes 10bit x 8 8bit x 3 4 16bit x 8
ROM
MB91150 (MB91154 Standard 144 3 33 Yes | MASK | 384K | 22K - 8 16 Yes 10bit x 8 8bit x 3 4 | 16bitx 8
MB91150 |MB91155 Standard 144 3 33 Yes | MASK | 510K | 34K - 8 16 Yes 10bitx 8 | 8bitx 3 4 | 16bitx 8
MB91150 [MB91F155A Standard 144 3 33 Yes |FLASH| 510K | 34K - 8 16 Yes 10bit x 8 8bit x 3 4 | 16bitx 8
MB91150 |MB91F158 Standard 120 3 32 - |FLASH| 510K | 8K - - 16 Yes 10bit x 8 8bit x 3 2 | 16bitx 4
MB91210 |MB91213A CAN 144 5 40 Yes | MASK | 544K | 24K - 5 16 - 10bit x 32 - 4 | 16bitx 8
MB91210 (MB91F211B CAN 100 5 40 Yes |FLASH| 288K | 16K - 5 16 - 10bit x 16 - 3 16bit x 8
MB91210 [MB91F213A CAN 144 5 40 Yes |FLASH | 544K | 24K - 5 16 - 10bit x 32 - 5 | 16bitx 8
MB91220 (MB91F223 CAN 144 5 32 Yes |FLASH| 512K | 16K - 5 8 Yes 10bit x 24 | 8bitx 2 3 16bit x 2
MB91220 (MB91F223S CAN 144 5 32 - |FLASH| 512K | 16K - 5 8 Yes 10bit x 24 | 8bitx 2 3 | 16bitx 2
MB91230 (MB91233L cohggler 120 3 33.6 Yes | MASK | 256K | 16K - - 16 - 10bit x 8 8bit x 2 4 16bit x 4
MB91230 (MB91F233 COIl'_nCI’(3|e|’ 120 3 33.6 Yes |FLASH| 256K | 16K - - 16 - 10bit x 8 8bit x 2 4 | 16bitx 4
MB91230 (MB91F233L coht?gler 120 3 33.6 Yes [FLASH| 256K | 16K - - 16 - 10bit x 8 8bitx 2 4 | 16bitx 4
MB91245 (MB91248 CAN 144 5 32 Yes | MASK | 256K | 16K - 5 8 Yes 10bit x 32 - 3 | 16bitx 2
MB91245 |MB91248S CAN 144 5 32 - MASK | 256K | 16K - 5 8 Yes 10bit x 32 - 3 | 16bitx 2
MB91245 |MB91F248 CAN 144 5 32 Yes |FLASH | 256K | 16K - 5 8 Yes 10bit x 32 - 3 |[16bitx2
MB91245 |MB91F248S CAN 144 5 32 - |FLASH| 256K | 16K - 5 8 Yes 10bit x 32 - 3 |[16bitx2
Inverter § .
MB91260B( MB91263B control 100 5 33 - MASK | 128K | 8K - 5 10 - 10bit x 12 - 3 | 16bitx 6
Inverter . .
MB91260B( MB91264B control 100 5 33 - MASK | 256K | 8K - 5 10 - 10bit x 12 - 3 16bit x 6
Inverter . )
MB91260B| MB91F264B control 100 5 33 - |FLASH| 256K | 8K - 5 10 - 10bit x 12 - 3 | 16bitx 6
MB91265A( MB91267A CAN 64 5 33 - MASK | 128K | 4K - 5 8 - 10bit x 11 - 3 | 16bitx 6
MB91265A| MB91267NA CAN 64 5 33 - MASK | 128K | 4K - 5 8 - 10bit x 11 - 3 | 16bitx6
MB91265A| MB91F267A CAN 64 5 33 - DE@SP 128K | 4K - 5 8 - 10bit x 11 - 3 | 16bitx 6
Dual Op. . )
MB91265A| MB91F267NA CAN 64 5 33 - Flash 128K | 4K - 5 8 - 10bit x 11 - 3 16bit x 6
MB91270 [MB91F272 ** CAN 100 5 32 Yes |FLASH| 256K | 10K - 5 16 Yes 10bit x 24 - 3 | 16bitx 8
MB91270 |MB91F272S ** CAN 100 5 32 - |FLASH| 256K | 10K - 5 16 Yes 10bit x 24 - 3 | 16bitx 8
MB91270 (MB91F273 CAN 100 5 32 Yes |FLASH| 512K | 24K - 5 16 Yes 10bit x 24 - 3 16bit x 8
MB91270 (MB91F273S CAN 100 5 32 - |FLASH| 512K | 24K - 5 16 Yes 10bit x 24 - 3 | 16bitx 8

**: Under planning
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Microcontrollers (32-bit Proprietary FR Family)

Timer Serial Communication LcD
Up/ :
Input PPG PWM | PWC oc |UART/ USB-| USB- |controller|, .. Functions HENELEm Part number | Series
capture | timer | timer | timer cggr‘:vt:r [ch.] [::I? ) Sio E:ﬂ Host |Function | [seg. x device
ch] | [ch] | [eh] | [eh] |G I teh [*™ | ch]| [ch] | com]
- - |tebitx4| - - 3| -|s/-| -] - - - - |DRAMIF MB91V101A  |MB91101A MB91101
- - |tebitx4| - - 3| -|s/-| -] - - - - |pRAMIF MB91V108 MB91107A MB91107
- - |tebitx4| - - 3| -|s/-| -] - - - - |pRAMIF MB91V108 MB91108 MB91107
; - |1evitxa| - S Y V20 R I ; ; - | DagMIF MBO1V121 MB91121 MB91121
16bitx 4| 16bitx 4| - - E 3| - |3/-] - | - B N - N MB91FVi29  |MB91F127 MB91129
16bitx 4| 16bitx 4| - - - 3| - |3/-] - | - B - - - MB9TFV129  |MBO1F128 MB91129
16bitx 4| 16bitx 6| - - lebitx2| 5| - |5/-] - | - B - - - MB91FV130  |MB91133 MB91130
16bitx 4| 16bitx 6| - - lebitx2| 5| - |5/-] - | - B - - - MB9TFV130  |MBO1F133A |MB91130
16bitx 4| 16bitx 6| - - levitx2| 4| - |ar-| - | - - - - - MB91VI51A  |MB91151A MB91150
16bitx 4| 16bitx 6| - — |ebitx2| 4 | 1 |4/-] - | - B - - - MB9TFV150  |MB91154 MB91150
16bitx 4| 16bitx 6| - - |sbitx2| 4 | 1 |4/-] - | - B - B - MB9TFV150  |MB91155 MB91150
16bitx 4| 16bitx 6| - — |ebitx2| 4 | 1 |4/-] - | - B - - - MB91FV150  |MB91F155A |MB91150
16bitx 4| 16bitx 4| - - lebitx2| 2 | - |2/-] - | - B - B - MB91FV150  |MBO1F158 MB91150
16bitx 4| 16bitx8 | - ; S O 7 - ; ; - | AN 3eMsgrbufer I ypotvato  [MBot213A | MB91210
16bitx 4| 16bitx 4| - ; - s -|s-| 1] - . ; ; El’:\“N: 82Msg-buffer, | \pgqya1g MB91F211B  |MB91210
16bitx 4| 16bitx8 | - - - 70 -|7/-| 8] - - - - El’:‘\‘N: 32Msg-buffer, |y 1pq1v210 MB91F213A  |MB91210
CAN: 32Msg-buffer,
16bitx 4|16bitx 16| -  [1ebitx1| - 4| -|4a7-]| 2] - - 32x4 | - [SMCx4ch., Sound |MB91V220 MB91F223 MB91220
generator x 3ch., LIN
CAN: 32Msg-buffer,
16bitx 4|16bitx 16| -  [16bitx1| - 4| - |4a7-| 2] - - 32x4 | - [SMCx4ch., Sound |MB91V220 MB91F223S  |MB91220
generator x 3ch., LIN
1ebitx 2| 16bitx6| - |sbitx2|sbitx2| 4 | - [4/-| - | - - 32x4 | - - MB91V230 MB91233L MB91230
16bitx 2| 16bitx6| - |8bitx2 |sbitx2| 4 | - [4/-| - | - - 32x6 | - - MB91V230 MB91F233 MB91230
1ebitx 2| 16bitx6| - |8bitx2 |sbitx2| 4 | - [4s-| - | - - 32x5 | - - MB91V230 MB91F233L  |MB91230
CAN: 32Msg-buffer
16bitx 4| 16bitx4| -  [1ebitx1| - a |- |4ar-| 2] - - 32x4 | - |SMCx6ch. MB91V245A  |MB91248 MB91245
LIN
CAN: 32Msg-buffer
16bitx 4| 16bitx4| -  [tebitx1| - a |- |4a-| 2] - - 32x4 | - |SMCx6ch. MB91V245A | MB91248S MB91245
LIN
CAN: 32Msg-buffer
16bitx 4| 16bitx4| - [1ebitx1| - 4| -|4a-| 2| - - 32x4 | - |SMCx6ch. MB91V245A  |MBO1F248 MB91245
LIN
CAN: 32Msg-buffer
16bitx 4| 16bitx4| - [1ebitx1| - 4| -|4a-| 2| - - 32x4 | - |SMCx6ch. MB91V245A  |MBO1F248S  |MB91245
LIN
16bitx 4| 16bitx8| -  [tebitx2| - 3| -|s/-| -] - - - Yes - MB91V260B | MB91263B MB91260B
16bitx 4| 16bitx8| -  [1ebitx2| - 3| -|3/-| -] - - - Yes - MB91V260B | MB91264B MB912608
16bitx 4| 16bitx8| -  [tebitx2| - 3| -|s/-| -] - - - Yes - MB91V260B  |MB91F264B  |MB91260B
16bitx 4| 16bitx4| -  |16bitx1]| - 2 - |2/-] 1] - B - Yes |CAN: 32Msg-buffer |MB91V265A | MB91267A MBO1265A
16bitx 4| 16bitx4 | -  |16bitx1]| - 2 [ - |2/-] 1] - B - Yes |CAN: 32Msg-buffer |MB91V265A  |MB91267NA | MB91265A
16bitx 4| 16bitx4| - [tebitx1| - 2 - f2-| 1] - - - Yes |CAN:32Msg-buffer |MB91V265A  |MB91F267A  |MB91265A
16bitx 4| 16bitx4| -  [1ebitx1| - 2| - |2/-| 1] - - - Yes |CAN: 32Msg-buffer |MB91V265A  |MB91F267NA |MB91265A
16bitx 8| 16bitx8 | - - |eoitx2| 7 |3 |7/-| 1] - - - - E@N: 32Msg-buffer, |y q1v280 MB91F272 ** |MB91270
16bitx 8| 16bitx 8| - - levitx2| 7|3 |7/-] 1] - - - - EIQN: 82Msg-buffer, |y191v280 MB91F272S ** |MB91270
16bitx 8| 16bitx 8| - - ebitx2| 7 | 3| 7/-] 1] - . ; ; EIQN: 82Msg-buffer, | \1aqqy2g0 MB91F273  |MB91270
16bitx 8| 16bitx8 | - - |soitx2| 7 |3 |7/-| 1] - - - - E@N: 32Msg-buffer. |y 91v280 MB91F273S  |MB91270
(Continued)
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Microcontrollers (32-bit Proprietary FR Family)

Internal Timer
Operating | clock External AD D/A .
Series | Part number | Aprication Tpin] voltage : |frequency jg:l'( Mfmory [I::ot':] ';At'\:][ [f(a;h:] I?:\:II: ‘]: interrupts | =, "2 al | converter | converter | 160it|  Output
P | VeVl | [Max, e S R v 1 feng [bitxch] | [bitxch] |timer | compare
MHz] [ch]| [ch]
MB91270 |MB91F277 ** CAN 100 5 32 Yes [FLASH| 256K | 10K - 5 16 Yes 10bit x 24 - 3 | 16bitx 8
MB91270 (MB91F277S ** CAN 100 5 32 - |FLASH| 256K | 10K - 5 16 Yes 10bit x 24 - 3 | 16bitx 8
MB91270 [MB91F278 ** CAN 100 5 32 Yes [FLASH| 512K | 24K - 5 16 Yes 10bit x 24 - 3 | 16bitx 8
MB91270 |MB91F278S ** CAN 100 5 32 - |FLASH| 512K | 24K - 5 16 Yes 10bit x 24 - 3 | 16bitx 8
MB91301 |MB91302A Standard 144 3 68 - MASK | Yes 4K 4 5 9 Yes 10bit x 4 - 3 -
No ROM/
MB91301 [MB91302A-010| Standard 144 3 68 - External - 4K 4 5 9 Yes 10bit x 4 - 3 -
ROM
No ROM/
MB91301 [MB91302A-020| Standard 144 3 68 - External - 4K 4 5 9 Yes 10bit x 4 - 3 -
ROM
No ROM/
MB91305 (MB91305 USB A& 176 3 64 - External - 64K 4 5 16 Yes 10bit x 10 - 3 -
ROM
No ROM/
MB91307 [MB91306R Standard 120 3 66 - External - 64K 1 5 9 Yes 10bit x 4 - 3 -
ROM
No ROM/
MB91307 (MB91307B Standard 120 3 66 - | External - 128K 1 5 9 Yes 10bit x 4 - 3 -
ROM
No ROM/
MB91307 |MB91307R Standard 120 3 66 - | External - 128K 1 5 9 Yes 10bit x 4 - 3 -
ROM
MB91310 [MB91F312A UsB 144 3 40 Yes |FLASH| 512K | 16K - 5 5 - 10bit x 10 - 3 | 16bitx 4
MB91313 [MB91F313 Standard 120 3 33 Yes |FLASH | 544K | 32K - 5 24 Yes 10bit x 10 - 6 -
MB91314A( MB91314A Standard 120 3 33 Yes | MASK | 256K | 32K - 5 24 Yes 10bit x 10 - 6 -
MB91314A| MB91F314A Standard 120 3 33 Yes [FLASH| 512K | 32K - 5 24 Yes 10bit x 10 - 6 -
MB91319 |MB91316A usB 176 3 40 Yes | MASK | 512K | 32K - 5 5 - 10bit x 10 - 3 | 16bitx 4
MB91319 (MB91F318R uUsB 176 3 40 Yes |FLASH |1024K| 48K - 5 5 - 10bit x 10 - 4 | 16bitx 4
MB91345 |MB91F345B Standard 100 3 50 - |FLASH| 512K | 32K - 5 24 Yes 10bit x 16 - 3 | 16bitx 4
MB91345 |MB91F346B * Standard 100 3 50 - |FLASH|1024K| 32K - 5 24 Yes 10bit x 16 - 3 | 16bitx 4
MB91350A( MB91351A * Standard 120 3 50 Yes | MASK | 384K | 24K - 5 9 Yes 10bit x 8 8bit x 2 4 | 16bitx 2
MB91350A| MB91352A Standard 120 3 50 Yes | MASK | 384K | 16K - 5 9 Yes 10bitx 8 | 8bitx 2 4 | 16bitx 2
MB91350A( MB91353A Standard 120 3 50 Yes | MASK | 512K | 24K - 5 9 Yes 10bitx 8 | 8bitx2 4 | 16bitx 2
MB91350A| MB91354A Standard 176 3 50 Yes | MASK | 384K | 16K - 5 17 Yes 10bit x 12 | 8bitx 3 4 | 16bitx 8
MB91350A( MB91355A Standard 176 3 50 Yes | MASK | 512K | 24K - 5 17 Yes 10bitx 12 | 8bitx 3 4 | 16bitx 8
MB91350A| MB91F353A Standard 120 3 50 Yes |FLASH | 512K | 24K - 5 9 Yes 10bitx 8 | 8bitx 2 4 | 16bitx 2
MB91350A MB91F355A Standard 176 3 50 Yes |FLASH| 512K | 24K - 5 17 Yes 10bit x 12 | 8bitx 3 4 | 16bitx 8
MB91350A| MB91F356B Standard 176 3 50 Yes [FLASH| 256K | 24K - 5 17 Yes 10bit x 12 | 8bitx 3 4 | 16bitx 8
MB91360 (MB91366GA CAN 120 5 64 Yes | MASK | 513K | 36K - 5 8 - 10bit x 8 - 6 | 16bitx 2
MB91360 (MB91F362GB CAN 208 5 64 - FLASH| 512K | 20K - 5 8 Yes 10bitx 16 | 10bitx2 | 6 16bit x 4
MB91360 |MB91F364G CAN 120 5 64 - FLASH | 256K | 16K - 5 8 - 10bitx 12 | 10bitx2 | 3 16bit x 2
MB91360 |MB91F365GB CAN 120 5 64 - |FLASH| 512K | 36K - 5 8 - 10bitx 8 |[10bitx2| 6 [ 16bitx2
MB91360 (MB91F366GB CAN 120 5 64 Yes |FLASH| 514K | 36K - 5 8 - 10bit x 8 - 6 16bit x 2
MB91360 |MB91F367GB CAN 120 5 64 - |FLASH| 515K | 36K - 5 8 - 10bit x 8 - 3 | 16bitx 2
MB91360 |MB91F368GB CAN 120 5 64 Yes |FLASH| 516K | 36K - 5 8 - 10bit x 8 - 3 | 16bitx 2
MB91360 |MB91F369GA CAN 160 5 64 - |FLASH| 517K | 36K - 5 8 Yes 10bit x 10 - 6 -
MB91360 |MB91F376G CAN 120 5 64 Yes |FLASH| 768K | 36K - 5 8 - 10bit x 8 - 6 16bit x 2
No ROM/
MB91460 (MB91461 CAN 176 3 80 - External - 64K 4 5 16 Yes 10bit x 13 - 4 | 16bitx 4
ROM
MB91460 (MB91F464AB CAN 100 5 80 Yes |FLASH| 416K | 16K - 5 10 - 10bit x 21 - 8 16bit x 6

*: Under development, **: Under planning
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Microcontrollers (32-bit Proprietary FR Family)

Timer Serial Communication LcD
Up/ :
Input PPG PWM | PWC oc |UART/ USB-| USB- |controller|, .. Functions HENELEm Part number | Series
capture | timer | timer | timer cggr‘:vt:r [ch.] [::I? ) Sio E:ﬂ Host |Function | [seg. x device
ch] | [ch] | [eh] | [eh] |G I e [*™ | ch]| [ch] | com]
16bitx 8| 16bitx8 | - - ebitx2| 7 |3 |7/-| 1] - ; ; . |CAN:B2Msg-buffer, | \pg1yngy  |MBotF277 ** |MB91270
LIN, Clock superviser
; ) ; CAN:32Msg-buffer, =
16bitx 8| 16bitx 8| - - levitx2| 7|3 |7/ 1] - - - * | LIN, Glock superviser |MB91V280 MB91F277S ** |MB91270
16bitx 8| 16bitx 8| - - levitx2| 7|3 |7/-] 1] - - - . |CAN:32Msg-buffer, |y pq4y/580 MB91F278 ** |MB91270
LIN, Clock superviser
16bitx 8| 16bitx8 | - - ebitx2| 7 |3 |7/-| 1] - ; ; . |CAN:B2Msg-buffer, |\ pq1vn8y | MBoTF278S ** |MBY1270
LIN, Clock superviser
16bitx 4| 16bitx 4| - - E 3 2]|3/-]| - | - B - -~ |SDRAM I/Fifet MB91V301A | MB91302A MB91301
16bitx 4| 16bitx 4| - - - 3|l2|s/-| -] - - - - |RTOS MB91V301A  |MB91302A-010 |MB91301
16bitx 4| 16bitx 4| - - - 3la|s/-| - | - - - - |Program Loader MB91V301A | MB91302A-020 |MB91301
16bitx 4| 16bitx4| - [tebitx1| - 54a|5/-| -] - 1 - - |SbRaM IFF MB91305 MB91305 MB91305
- - - - - 31 ]s/-| -] - - - - - MB91V307R  |MB91306R MB91307
- - - - - 31 ]3/-| -] - - - - - MB91V307R | MB91307B MB91307
- - - - - 31 ]3/-| -] - - - - - MB91V307R  |MB91307R MB91307
16bitx 4| 16bitx4| -  |16bitx1]| - 5|4 ]5/-] - |1 1 - -~ |osDC MB9TFV310A |MB91F312A |MB91310
11ch. (Multi HDMI-CEC/
- |1ebitxa| - |tebitx1| - Function Serial | = | - - I Fiwive Zonr:rm - MB91F313 MB91313
X X Interface: UART/ recslver = oh.,
SIO/C) Multifunction timer
x 4 ch.
11ch. (Multi
- |1ebitx4| - [tebitx1| - F“”CC“O’E Si”la' - - - - - l\cllcl?fx . tCh ti - MB91314A MB91314A
X X Interface: UART/ X‘i LE”C fon timer
SIO/IkC) :
FJr:((::trl]orgl\giI::al CCDx 1 ch.,
- |1tebitx4| - [tebitx1| - ! - - - - |Multifunction timer - MB91F314A  |MB91314A
Interface: UART/ x4 ch
SIO/IkC) :
16bitx 4| 16bitx4 | -  |16bitx1]| - 54]5/-]| - | - 1 - - |osbc, ccb MB91FV319R | MB91316A MB91319
16bit x 4| 16bitx 4 16bitx 1] - 5 4]|5/-] - | - 1 - -~ |0SDC, CCD MB91FV319R |MB91F318R | MB91319
11ch. (Multi
. . . . Function Serial
16bitx 4 16bitx 8| - |16bitx 1|16bitx 2| [ O EER | - | - - - - - MB91F345 MB91F3458  |MB91345
SIO/IZC)
11ch. (Multi
. . . . Function Serial *
16bitx 4 16bitx 8| - |16bitx 1|16bitx 2| [ OO EER | - | - - - - - MB91F346 MB91F346B * |MB91345
SIO/IZC)
16bitx 4| 16bitx 3| - - lebitx1| 6] 1 4/2] - | - B - - - MB91V350A  |MB91351A* | MB91350A
16bitx 4| 16bitx 3| - - |sbitx1| 6 | 1 |4/2] - | - B - - - MB91V350A | MB91352A MB91350A
16bitx 4| 16bitx 3| - — lebitx1| 6 | 1 |4/2] - | - B - - - MB91V350A | MB91353A MB91350A
16bitx 4| 16bitx 6| - - |sbvitx2|8 | 1|5/8] - | - B - - - MB91V350A | MB91354A MB91350A
16bitx 4| 16bitx 6| - - |ebitx2| 8 | 1 |5/3] - | - B - - - MB91V350A | MB91355A MB91350A
16bitx 4| 16bitx 3| - - |sbitx1| 6 | 1 |4/2 - B - - - MB91V350A  |MB91F353A | MB91350A
16bitx 4| 16bitx 6| - - |ebitx2| 8| 1 |5/3] - | - B - - - MB91V350A  |MB91F355A | MB91350A
16bitx 4| 16bitx 6| - - |sbvitx2|8 | 1|5/8] - | - B - - - MB91V350A  |MB91F356B | MB91350A
16bitx 4| 16bitx 8| - - E 41 2/2] 2| - B - ~ | Sound generotor MB91FV360GA |MB91366GA | MB91360
- ) - SMC
16bit x 4| 16bit x 8 [16bitx 8| - - 511 |3/2| 3] - - - ~ | Sound generotor MB91FV360GA |MB91F362GB | MB91360
16bitx 4| 16bitx 4| - - - 41 2/2] 1| - B - - X MB91FV360GA |MB91F364G | MB91360
16bitx 4| 16bitx 8| - - - 41 ]2/2] 2] - B - ~ | Sound generotor MB91FV360GA |MB91F365GB | MB91360
16bit x 4| 16bit x 8 - - - 411 12/2| 2 - - - - Sound generotor MB91FV360GA | MB91F366GB | MB91360
16bitx 4| 16bitx 4| - - - 31 ]1/2] 2| - B - - - MB91FV360GA |MB91F367GB | MB91360
16bitx 4| 16bitx 4| - - - 31 |1/2] 2| - - X - X MB91FV360GA |MB91F368GB | MB91360
— [tebitx4| - - - 31 ]1/2] 2| - B - ~ | Sound generotor MB91FV360GA |MB91F369GA |MB91360
16bit x 4| 16bit x 8 - - - 411 12/2| 2 - - - - Sound generotor MB91FV360GA | MB91F376G MB91360
16bitx 4| 16bitx8 | - - - 708 |7/-| 2] - - - - El’:‘\‘N: 32Msg-buffer, |y 891v460 MB91461 MB91460
16bit x 8|16bit x 10| - - - 501 |5/-|1] - - - - El’:‘N: 32Msg-buffer. |y mq1v460 MB91F464AB |MB91460
(Continued)
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Microcontrollers (32-bit Proprietary FR Family)

Internal Timer
Operating | clock External AD D/A .
Series | Part number | Aprication Tpin] voltage : |frequency jg:l'( Mfmzry [I::Ot':] ';At'\:][ [f(?h:] I?:\:II: ‘]: interrupts | =, "2 al | converter | converter | 160it|  Output
P VeelVl | [Max,, yp ytel | by v 11 [ch] [bitxch] | [bitxch,] | fimer| compare
MHz] [ch]| [ch]
MB91460 |MB91F465BA CAN 144 5 80 Yes [FLASH | 544K | 40K 8 5 16 Yes 10bit x 16 - 8 | 16bitx8
MB91460 |(MB91F465KB CAN 120 5 80 Yes [FLASH| 544K | 16K 4 5 10 - 10bit x 26 - 8 | 16bitx 8
MB91460 |MB91F465XA CAN 100 5 100 Yes [FLASH| 544K | 32K - 5 11 - 10bit x 17 - 8 | 16bitx6
MB91460 |MB91F467BA CAN 144 5 80 Yes [FLASH |1088K| 40K 8 5 16 Yes 10bit x 16 - 8 | 16bitx 8
MB91460 |MB91F467DB CAN 208 5 96 Yes [FLASH|1088K| 64K 8 5 14 Yes 10bit x 24 - 8 | 16bitx4
MB91460 |MB91F467R CAN 176 3 80 Yes | FLASH [1088K| 64K 8 5 16 Yes 10bit x 16 - 5 |16bitx 4
Inverter . .
MB91470 |MB91F475 control 144 5 80 - |FLASH| 256K | 16K - 5 10 Yes 10bit x 12 - 2 | 16bitx 6
Inverter " .
MB91470 |MB91F478 control 144 5 80 - |FLASH| 384K | 24K - 5 10 Yes [12bitx 4 x2 - 2 | 16bitx 6
Inverter " )
MB91470 |MB91F479 control 144 5 80 - FLASH| 512K | 32K - 5 10 Yes [12bitx 4x2 - 2 16bit x 6
& Inverter . .
MB91480 |MB91482 control 100 5 80 - MASK | 256K | 16K - 5 10 - 10bit x 18 - 2 [16bitx 12
Inverter . }
MB91480 |MB91F482 control 100 5 80 - |FLASH| 256K | 16K - 5 10 - 10bit x 18 - 2 [16bitx 12
Inverter . .
MB91480 |MB91F487 control 100 5 80 - |FLASH| 512K | 32K - 5 10 - 10bit x 18 - 2 [16bitx 12
Introdu
No ROM/ ction :
MB91605 |MB91605 Standard 176 3 80 - | External - 128K 8 4 24 Yes 10bit x 12 - Yes -
ROM Data :
8
MB91635 |MB91F637 Standard 144 3 60 Yes [FLASH| 512K | 48K - 8 32 Yes 10bit x 31 | 8bitx 3 | Yes | 16bitx 8
MB91635 |MB91F639 Standard 144 3 60 Yes [FLASH| 1M | 64K - 8 32 Yes 10bit x 31 | 8bitx 3 | Yes | 16bitx 8
MB91645 |MB91F647 Standard 176 3 60 Yes |FLASH| 512K | 48K - 8 32 Yes 10bit x 32 | 8bitx3 | Yes | 16bitx 8
* 10bit x 24 x . .
MB91660 |MB91661 Standard 120 3 33 Yes | MASK | 384K | 32K - 8 32 Yes SUnit 8bitx 3 | Yes | 32bitx 8
10bit x 24 x . .
MB91660 |MB91F662 Standard 120 3 33 Yes [FLASH| 512K | 48K - 8 32 Yes SUnit 8bitx 3 | Yes | 32bitx 8

*: Under development
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Microcontrollers (32-bit Proprietary FR Family)

Timer Serial Communication LcD
Up/ :
Input | PPG | PWM | PWC ec |UART/ USB-| USB- |controller), .. Functions Elaluation Part number | Series
capture | timer | timer | timer cgzr‘:vt:r [ch.] [::I? ) Sio E:ﬂ Host |Function | [seg. x device
[ch] [ch.] fehl | [ehl |“fon) " [ch.] “Ilch]| [ch] | com]
CAN: 32Msg-buffer,
16bit x 8(16bit x 16 - - 16bitx2| 7 2 (7/-]3 - - - - LIN MB91V460 MB91F465BA | MB91460
Sound Gnerator
16bitx 8[16bit x 12| - ; - st |s-| 1] - . ; ; El’:\“N: 82Msg-buffer | \1aq1v460 MBO1F465KB | MB91460
CAN: 32Msg-buffer
16bit x 8(16bit x 12 - - - 3 1 3/-1 2 - - - - LIN MB91V460 MB91F465XA | MB91460
FlexRay
CAN: 32Msg-buffer,
16bit x 8(16bit x 16 - - 16bitx2| 7 2 (7/- 6 - - - - LIN, MB91V460 MB91F467BA [MB91460
Sound Gnerator
CAN: 32Msg-buffer,
16bit x 8(16bit x 12 - - 16bitx2| 5 3 |5/- 3 - - - - LIN, MB91V460 MB91F467DB | MB91460
Sound Gnerator
16bitx 4| 16bitx8 | - - -7 la 2] - - . - | CAN: 32, GaMsgrbufer | \yggryago [ MB91F467TR | MB9T460
6ch. (Multi
; . ; Function Serial .
16bit x 4| 16bit x 4 - - 16bit x 1 Interface: UART/| - - - - Yes |[BaseTimer x 4ch. MB91V470 MB91F475 MB91470
SI0/I2C)
6ch. (Multi
; . . Function Serial .
16bit x 4| 16bit x 4 - - 16bit x 1 Interface: UART/| - - - - Yes |BaseTimer x 4ch. MB91V470 MB91F478 MB91470
SI0/I2C)
6ch. (Multi
. . . Function Serial .
16bit x 4| 16bit x 4 - - 16bit x 1 Interface: UART/| ~ - - - Yes |BaseTimer x 4ch. MB91V470 MB91F479 MB91470
SI0/I2C)
3ch. (Multi
. . Function Serial ) .
16bit x 8| 16bit x 8 - - - Interface: UART/| ~ - - - Yes |BaseTimer x 4ch. MB91V470 MB91482 MB91480
SI0/I2C)
3ch. (Multi
. . Function Serial .
16bit x 8| 16bit x 8 - - - Interface: UART/| ~ - - - Yes |BaseTimer x 4ch. MB91V470 MB91F482 MB91480
SI0/I2C)
3ch. (Multi
. . Function Serial .
16bit x 8| 16bit x 8 - - - Interface: UART/| ~ - - - Yes |BaseTimer x 4ch. MB91V470 MB91F487 MB91480
SIO/I2C)
. SDRAM I/F,
FJr?;ti]érE'\gl::ilal Base Timer: Reload
- Yes Yes Yes - Interface: UART/| ~ - - - - | Timer/PPG/PWM/PWC - MB91605 MB91605
SIO/C) mode selectable,
HDMI-CEC x 1ch.
12ch. (Multi Reload Timer/PPG/
] ; Function Serial PWM/PWC mode
16bitx 8| Yes Yes Yes 4bitx 4 Interface: UART/| ~ - - - - selectable, MB91V650 MB91F637 MB91635
SIO/I2C) 32 bit mode can be used
12ch. (Multi Reload Timer/PPG/
16bitx 8| Yes Yes | Yes |abitx4 | FunctionSerial | - - . |PWMPWCmode | ppgyes0 MB91F639  |MB91635
Interface: UART/ selectable,
SIO/I2C) 32 bit mode can be used
12ch. (Multi Reload Timer/PPG/
. . Function Serial PWM/PWC mode
16bitx 8| Yes Yes Yes 4bit x 4 Interface: UART/| - - - - * |selectable, MB91V650 MB91F647 MB91645
SI0/I2C) 32 bit mode can be used
12ch. (Multi Base Timer: Reload
. Function Serial Timer/PPG/PWM/PWC @
32bitx 8| Yes Yes Yes - Interface: UART/| - 1 1 - - mode selectable, - MB91661 MB91660
SI0/I2C) USB2.0, Slave I/F
12ch. (Multi Base Timer: Reload
. Function Serial Timer/PPG/PWM/PWC
32bitx8| Yes Yes Yes - Interface: UART/| - 1 1 - - mode selectable, - MB91F662 MB91660

SI10/12C)

USB2.0, Slave I/F
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Support Hardware for F2MC-8L Family

Support Hardware for F2MC-8L Family

Development Tools

Target Microcontroller

Fujitsu Microelectronics ICE

Series name

Product name

Package
(Lead pitch, body size)

Probe

Equipment common to
series

Cable : MB2144-220

MB89051 LQFP-64P (0.65 mm, 12 x 12 mm)
MB89051 +
IR0 FPT-64P-M09 Header : MB2144-227-01 *
QFP-48P (0.8 mm, 10 x 10 mm)
MB89120 MB89121 FPT-48P-M13 MB2144-203
N S
MB89120A MB2144-203
MB89125A QFP-48P (0.8 mm, 10 x 10 mm)
FPT-48P-M13
MB89131 QFP-48P (0.8 mm, 10 x 10 mm)
MB89130 MB89P131 FPT-48P-M13 MB2144-203
QFP-48P (0.8 mm, 10 x 10 mm)
MB89133A FPT-48P-M13
MB89P133A SDIP-48P
MB89130A DIP-48P-MO1 MB2144-203
MB89135A QFP-48P (0.8 mm, 10 x 10 mm)
MB89P135A FPT-48P-M13
MB89143A SH-DIP-64P .
MESS144A DIP-64P-MO1 MB2144-201
MB89145
MB89140/A  |MB89146 A o mm. 14 20 mm) MB2144-202
MB89P147 -64P-
SH-DIP-64C
MB89W147 DIP-64C-A06 MB2144-201
MB89151 LQFP-80P (0.5 mm, 12 x 12 mm)
MB89152 FPT-80P-M05
MB89153 LQFP-80P (0.65 mm, 14 x 14 mm)
MB89150 MB89154 FPT-80P-M11 MB2144-202
MB89155
MB89P155 QFP-80P (0.8 mm, 14 x 20 mm)
-101to 105 FPT-80P-M06
MB89151A LQFP-80P (0.5 mm, 12 x 12 mm)
MB89152A FPT-80P-M05
MB89153A
MB89150A MB89154A LQFP-80P (0.65 mm, 14 x 14 mm) MB2144-202
MB89155A FPT-80P-M11
MB89P155 QFP-80P (0.8 mm, 14 x 20 mm)
-201 to 205 FPT-80P-M06
LQFP-80P (0.5 mm, 12 x 12 mm)
MB89161 FPT-80P-M05
MBS LQFP-80P (0.65 mm, 14 x 14 mm)
MB89165 FPT-80P-M11
MB891 MB89P165 MB2144-202
89160 -101 to 105 QFP-80P (0.8 mm, 14 x 20 mm) 0
FPT-80P-M06
QFP-80C (0.8 mm, 14 x 20 mm)
MBBOW165 FPT-80C-A02
LQFP-80P (0.5 mm, 12 x 12 mm)
FPT-80P-M05
MB89163L LQFP-80P (0.65 mm, 14 x 14 mm)
MBBOT60L  I\viBgg165L FPT-80P-M11 MB2144-202
QFP-80P (0.8 mm, 14 x 20 mm)
FPT-80P-M06
LQFP-80P (0.5 mm, 12 x 12 mm)
mggg]géﬁ FPT-80P-M05
MB89160A  [MB89165A ',;gzgg?M(?fS mm, 14 x 14 mm) MB2144-202
MB89P165
-201 to 203 QFP-80P (0.8 mm, 14 x 20 mm)
FPT-80P-M06

* Main unit : MB2141B
* Pod : MB2144-508

* Emulator debugger soft-
ware : SOFTUNE

¢ RS-232C cable
or
LAN cable
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Development Tools

Equipment for Program to OTP/EPROM

Evaluation Device

IC Package
Conversion Adapter *3

Microcontroller
Subject to Program

IC Package

Conversion Adapter **

Target

Microcontroller

(ll)-e:d pitch, (Converting foot patterns = AR L ey (for Program to OTP/
ody size) of evaluation device) Product name EPROM) Product name
Recommended EPROM
MB89F051 Programmer *®
LQFP-64P Unnecessary ME.? ZZgSIJ/IOQ Yokogawa Digital  |FLASH-64QF2-32DP-8LF3 mggggg;
(mounted on probe header) Computer *3
Serial programmer
Unnecessary '\FAIE1?£91§I133A1/I1 3 ROM-48QF2-28DP-8L MB89121
Unnecessary '\F/IIE'I? 35;3'\%‘3 ROM-48QF2-28DP-8L MB89123A
MB89P135A
BSOPV 1304 Unnecessary FPT-48P-M13 ROM-48QF2-28DP-8L MB89125A
MB89P131 MB89131
l\(/lé)gr:rinsO: 15 mm) Unnecessary FPT-48P-M13 ROM-48QF2-28DP-8L MB89P131
' ' MB89P133A
Unnecessary FPT-48P-M13 ROM-48QF2-28DP-8L MB89133A
MB89P133A
48QF-48SD-8L '\DA|BF§38P;-3|\%1 ROM-48SD-28DP-8L2
MB89P135A MB89135A
Unnecessary FPT-48P-M13 ROM-48QF2-28DP-8L MB89P135A
mglgf’QGPXé‘lF?OZ Unnecessary '\D/I|||338§4P ;41\;01 ROM-64SD-28DP-8L4 mggg] ﬁﬁ
MB89PV140 MB89P147 MB89145
MQP-64C-P01 Unnecessary FPT-64P-M0G ROM-64QF-28DP-8L4 MB89146
(1.0 mm, 16 x 22 mm) *5 MB89P147
AL Unnecessary [ eo, o7 ROM-64SD-28DP-8L4  |MB89W147
80QF-80QF2-8L-UP |MB89P155-101 to 105 MB89151
80QF-80SQF-8L-DWN [FPT-80P-M05 ROM-50SQF-26DF-8L MB89152
MB89PV150-101t0 105  ["g0oQF-80QF2-8L-UP |MB89P155-101 to 105 MB89153
"("(?;-800'1%01 22 mmy 80QF-80QF2-8L-DWN |FPT-80P-M11 ROM-80QF2-28DP-8L.2 mggg]gg
.8 mm x 22 mm) *
’ MB89P155-101 to 105 General-purpose MB89P155
Unnecessary FPT-80P-M06 EPROM Programmer * ROM-80QF-28DP-8L3 i e
MB89P155 (capable of programming MB!
80QF-80QF2-8L-UP 89151A
BSOPV 150101 16 105 80QF-80SQF-8L-DWN ;:2;)_; ;(())50’305 to MBM27C256A) ROM-80SQF-28DP-8L mggg]ggﬁ
- o = =
MQP-80C-P01 80QF-80QF2-8L-UP |MB89P155-201 to 205 MB89154A
(0.8 mm, 16 x 22 mm) *5 | 80QF-80QF2-8L-DWN |FPT-80P-M11 ROM-80QF2-28DP-8L2 139155
X MB89P155
Unnecessary  [Vooob 19020110205 ROM-80QF-28DP-8L3  |-201 0 205
80QF-80QF2-8L-UP |MB89P165-101 to 105
80QF-80SQF-8L-DWN |FPT-80P-M05 ROM-50SQF-26DF-8L mggg]g;
80QF-80QF2-8L-UP |MB89P165-101 to 105
D o0 10110105 | 80QF-80QF2-BL-DWN |FPT-80P-M 11 ROM-80QF2-26DP-8L2 e
(0.8 mm, 16 x 22 mm) *5 Unnecessary  [Vooob 16510110105 ROM-80QF-28DP-8L3  |-101t0 105
Unnecessary  [voeo18S ROM-80QF-28DP-8L3  |MB8IW165
80QF-80QF2-8L-UP |MB89P165-101 to 105
MBEOPV160-101 1o 1 80QF-80SQF-8L-DWN [FPT-80P-M05 ROM-50SQF-26DF-8L
Morsoe ot © 1% [80QF-80QF2-8L-UP |MB89P165-101 to 105 ROM-80QF2.280P8L2  |MB89163L
(0.8 mm. 16 x 22 mm) = | 80QF-80QF2-8L-DWN |FPT-80P-M11 MB89165L
Unnecessary  [Vooor 16510110105 ROM-80QF-28DP-8L3
80QF-80QF2-8L-UP |MB89P165-201 to 203
MBBSPV60.101 fo 1 80QF-80SQF-8L-DWN |[FPT-80P-M05 ROM-50SQF-26DF-8L MB89161A
MQP.50C-PO1 | B0QF-80QF2-8L-UP [MBBIPT65-201 fo 203 ROM-80QF2-280P 82 |MB3o16eA
(0.8 mm. 16 x 22 mm) = | 80QF-80QF2-8L-DWN |FPT-80P-M11 A
Unnecessary  [Vooob 16520110203 ROM-80QF-28DP-8L3  |-201 to 203
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Support Hardware for F2MC-8L Family

Development Tools

Target Microcontroller

Fujitsu Microelectronics ICE

Package

Equipment common to

Series name Product name (Lead pitch, body size) Probe e
MB89181 LQFP-64P (0.65 mm, 12 x 12 mm)
MB89182 FPT-64P-M09
MB89183 QFP-64P (1.0 mm, 14 x 20 mm) )
MB89180 e FPT-64P-MOB MB2144-202
MB89P185 SQFP-64P (0.5 mm, 10 x 10 mm)
-101t0 108 FPT-64P-M03
SOP-28P (1.27 mm, 17.75 x 8.6 mm)
mggg]g; FPT-28P-M17
MB89190 MB89195 g'ﬁp' 2';;2&53 MB2144-203
MB89P195 ki
-101 DIP-28P
DIP-28P-M05
MB89191A SOP-28P (1.27 mm, 17.75 x 8.6 mm)
MB89191H FPT-28P-M17
MB89193A SH-DIP-28P R
MB89190A MB89193H DIP-28P-M03 MB2144-203 * Main unit : MB21418
MB89195A
MB89P195A DIP-28P * Pod : MB2144-508
201 DIP-28P-M05
Emulator debugger soft-
mgggﬁ%z SH-DIP-32P (1.78 mm, 28 x 8.89 mm) ware : SOFTUNE
MB89F202R DIP-32P-M06
W * RS-232C cable
or
MB89202/R  |MBBYF202Y Eg?gﬁ“;ng%% mm, 11 x 6.1 mm) MB2144-201 LAN cable
MB89F202RY Rl
MB89F202RY  |QFP-32P (0.8 mm, 7 x 7 mm)
LQFP-64P (0.65 mm, 12 x 12 mm)
mgggiggl_ FPT-64P-M09
MB89480 B MB2144-201
MB89P485L SH-DIP-64P
DIP-64P-M01
QFP-100P (0.65 mm, 14 x 20 mm)
MB89497 FPT-100P-M06
MB89490 MB89498 MB2144-202
MB89F499 LQFP-100P (0.5 mm, 14 x 14 mm)

FPT-100P-M05
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Support Hardware for F2MC-8L Family

Development Tools

Equipment for Program to OTP/EPROM

Evaluation Device
(Lead pitch,
body size)

IC Package
Conversion Adapter *3
(Converting foot patterns
of evaluation device)

Microcontroller
Subject to Program

Product name

EPROM Programmer

IC Package
Conversion Adapter *3
(for Program to OTP/
EPROM)

Target
Microcontroller

Product name

MB89P185-101 to 107

Not supported ROM-64QF2-28DP-8L.2 MB89181

MB89PV180-101 to 107 FPT64P-M09 General-purpose MB89182

- MB89P185-101 to 107 | EPROM Programmer *6 N ~ X MB89183

l\(/I1OOP;TE]‘>§10-1I20: 22 mm) * Unnecessary FPT-64P-M06G (capable of programming ROM-64QF-28DP-8L3 MB89185
’ ’ to MBM27C256A) MB89P185
Not supported Not OTP ROM type Not OTP ROM type -101 to 108

MB89P195-101

MBESPV 150 48QF-28SOP-8L FPT-28P-M17 ROM-28SOP-28DP-8L MB89191

MQP-48C-P01 48QF-28SD-8L  |Not OTP ROM type General-purpose I\ 1 TP ROM type iz rlos

EPROM Programmer *7 MB89195

(0.8 mm, 15 x 15 mm) *5

48QF-28DP-8L

MB89P195-101

ROM-28DP-28DP-8L

MB89P195-101

DIP-28P-M05
48QF-28S0P-BL  [VDIPT90A201 ROM-28S0P-28DP-8L N
MB89PV190A MB89191A/H
MQP-48C-P01 General-purpose MB89193A/H
48QF-28SD-8L  [Not OTP ROM type EPROM Programmer *7 |N° OTP ROM type MBB9195A

(0.8 mm, 15 x 15 mm) *3

48QF-28DP-8L

MB89P195A-201

ROM-28DP-28DP-8L

MB89P195A-201

DIP-28P-M05
MB89202
Unnecessary mggggggR TEF110-89F202-PSH MB89F202
MB89F202R
MB89202Y
Tokyo Eletech MB89F202Y Flash Support Group
MB2144-230 TEF110-89F202-PFV MB89F202Y
FEA-20P2 MB89F202RY Parallel Programmer MB89OF202RY
Not supported MB89F202RY Not supported MB89F202RY
MB89P485
64SD-64QF2-8L  |MB89P485L ROM2-64QF2-32DP-8LA3 |MB89485
MB89PV480 FPT-64P-M09 Recommended EPROM MB89P485
MDP-64C-P02 MB89P485 Programmer *® MB89485L
Unnecessary MB89P485L ROM2-64SD-32DP-8LA3  |MB89P485L
DIP-64P-M01
Recommended EPROM
U * FLASH-100QF-32DP-8LF2
MB89PV490 nnecessary MBB9F499 Programmer ** Q MB89497
MQP-100C-P01 FPT-100P-M06 Yokogawa Digital MB89498
(0.65 mm, 16 x 22 mm) FLASH-100SQF-32DP-8LF |MB89F499

100QF-100SQF-8L

Computer *3
Serial programmer
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Development Tools

Target Microcontroller

Fujitsu Microelectronics ICE

Package

Equipment common to

Series name | Product name (Lead pitch, body size) Probe e
SH-DIP-64P
DIP-64P-M01
LQFP-64P (0.5 mm, 10 x 10 mm)
FPT-64P-M03 MB2144-201
MB89535A
MB89537A
MB89537AC LQFP-64P (0.65 mm, 12 x 12 mm)
MB89530A MB89538A FPT-64P-M09
MBB89538AC
MB89P538
MB89F538
QFP-64P (1.0 mm, 14 x 20 mm)
FPT-64P-M06 MB2144-202
* Main unit : MB2141B
* Pod : MB2144-508
* Emulator debugger soft-
ware : SOFTUNE
TQFP-100P (0.4 mm, 12 x 12 mm)
FPT-100P-M18 * RS-232C cable
or
MB89550A MEBSERERA MB2144-203
-201 to 203
LQFP-100P (0.5 mm, 14 x 14 mm)
FPT-100P-M05
LQFP-80P (0.5 mm, 12 x 12 mm)
MBB9SETA FPT-80P-M05
MB89560 MB89S67AC (Lot -80F (0-65 mm, 14514 mm) MB2144-202
MB89P568
QFP-80P (0.8 mm, 14 x 20 mm)
FPT-80P-M06
MB89583B LQFP-64P (0.5 mm. 10 x 10 mm) Cable : MB2144-220
MB895858 FPT-64P-M03 *
MB89P585B : -217-01 *
T 89P585 Header : MB2144-217-01
MB89589B LQFP-64P (0.65 mm, 12 x 12 mm) Cable : MB2144-220
MBBOPSE9B FPT-64P-M09 Header : MB2144-224-01 *
MB89583BW Cable : MB2144-220
MBE9SB0BW  |(MBB9sgsBW  |LOTF 64F (0.5mm, 10510 mm) 4
MB89P585BW Header : MB2144-225-01 *1°
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Support Hardware for F2MC-8L Family

Development Tools

Equipment for Program to OTP/EPROM

Evaluation Device

IC Package
Conversion Adapter *3

Microcontroller
Subject to Program

IC Package
Conversion Adapter *3

Target
Microcontroller

(tl,_e:d pitch, (Converting foot patterns EPROM Programmer (for Program to OTP/
ody size) of evaluation device) Product name EPROM) Product name
General-purpose
MB89P538 EPROM Programmer
DIP-64P-MO01 (capable of programming to ROM-645D-32DP-8LA2
MBM27C1001) *&
Unnecessary Recommended EPROM
MB89F538 Programmer *?
FLASH-64SD-32DP-8LF
DIP-64P-MO1 TSUZUKI DENSAN
TF-WRITER
MB8IPV530 4SD-64SQF-8L  |Not OTP and ROM type — Not OTP and ROM type
MDIP-64C-P02 64SD-64SQF-8 © OMtyp © OMtyp
General-purpose
MB89P538 EPROM Programmer } . . MB89535A
FPT-64P-M09 (capable of programming to ROM-64QF2-32DP-8LA MB89537A
MBM27C1001) *¢ MB89537AC
64SD-64QF2-8L Recommended EPROM MB89538A
MB89F538 Programmer *? MB89538AC
FLASH-64QF2-32DP-8LF2
FPT-64P-M09 TSUZUKI DENSAN mgggig’gg
TF-WRITER
General-purpose
MB89P538 EPROM Programmer
FPT-64P-M06 (capable of programming to ROM-64QF-32DP-8LA2
MBM27C1001) *¢
MB89PV530 Recommended EPROM
MQP-64C-P01 Unnecessary Programmer *¢
(1.0 mm, 16 x 22 mm) *5 TSUZUKI DENSAN
MB89F538
FPT-64P-M0G TF-WRITER FLASH-64QF-32DP-8LF
Yokogawa Digital
Computer *2
Serial programmer
General-purpose
EPROM Programmer *¢
(capable of programming
100SQF-100TQF-8L yfﬁ?gggmw to MBM27C1001) ~ |ROM-100TQF-32DP-8LA
Yokogawa Digital
ter *3
MB89PV550A Serﬁ?g&‘;gmmer MB89557A
MQP-100C-P02 MBB89558A
(0.5 mm, 15 x 15 mm) * General-purpose MB89P558A
EPROM Programmer *¢
(capable of programming
Unnecessary MBB9IP558A to MBM27C1001) ROM-100SQF-32DP-8LA2
FPT-100P-M05 —
Yokogawa Digital
Computer *3
Serial programmer
80QF-80QF2-8L-UP |MB89P568
MBS9PV560 80QF-80SQF-8L-DWN [FPT-80P-M05 General-purpose ROM-B0SQF-32DF-8LA VBBISG7A
- - - *6
MQP-80C-PO1 80QF-80QF2-8L-UP |MBB9P568 EPROM Programmer " 1oy g00F2.32DP-8LA2 | MB89567AC
N 80QF-80QF2-8L-DWN [FPT-80P-M11 (capable of programming
(0.8 mm, 16 x 22 mm) *5 MB89P568
MBB9PS68 1o MBM27C100T) |0 s\1-80QF-32DP-8LA2
Unnecessary FPT-80P-M06 - - -
Recommended EPROM
MB89P585B MBSOP585E Programmer *8 MB89583B
LQFP64 Yokogawa Digital ROM2-64LQF-32DP-8LA  |MB89P585B
FPT-64P-M03
(mounted to Probe Header) Computer *3 MB89585B
Unnecessary :
Serial programmer
MB89P589B
BISPSISR, | Moo EPROM o auars oo ause D,
(mounted to Probe Header) 9
Recommended EPROM
MB89P585BW MBB9P585BW Programmer *8 MB89583BW
LQFP64 Unnecessary FPT-64P-M03 Yokogawa Digital ROM2-64LQF-32DP-8LA  |MB89585BW
(mounted to Probe Header) MB89P585BW

Computer *3
Serial programmer
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Development Tools

Target Microcontroller

Fujitsu Microelectronics ICE

A Package Equipment common to
Series name Product name (Lead pitch, body size) Probe e
SH-DIP-64P
DIP-64P-M01
MB89635R MB2144-201
Lt e el LQFP-64P (0.65 mm, 12 x 12 mm)
MB89636R FPT-64P-M09
MB89630R  |MB89637R
MB89T637R
QFP-64P (1.0 mm, 14 x 20 mm)
FPT-64P-M06 MB2144-202
SH-DIP-64C
MB8OW637 DIP-B4C-AGS MB2144-201
MB89653AR QFP-100P (0.65 mm, 14 x 20 mm)
MB89655AR FPT-100P-M06
MB89650AR  |MBB89656AR MB2144-203
MB89657AR LQFP-100P (0.5 mm, 14 x 14 mm)
MB89P657A FPT-100P-M05
SH-DIP-64P Cable : M?2144-220
MB89663R DIP-64P-MO Header : MB2144-216-01
MB8966OR  |MB89EE5R Cable : MB2144-220
MB89P665 QFP-64P (1.0 mm, 14 x 20 mm) +
FPT-64P-M06 Header : MB2144-215-01
for QFP-64 *4
MB89673AR QFP-80P (0.8 mm, 14 x 20 mm)
MB89675AR FPT-80P-M06
MB89670AR  |\iBg9677AR  [LQFP-80P (0.65mm, 14 x 14 mm) MB2144-202
MB89P677A FPT-80P-M11
MB89689 QFP-100P (0.65 mm, 14 x 20 mm)
MB89P689 FPT-100P-M06 « Main unit : MB2141B
MB89680 MB2144-202
QFP-100C (0.65 mm, 14 x 20 mm) * Pod : MB2144-508
MBBIW68S FPT-100C-A02
* Emulator debugger soft-
MB89P808 LQFP-100P (0.5 mm, 14 x 14 mm) * RS-232C cable
FPT-100P-M05 or
LAN cable
MBgosion  |MB8IBIGA QFP-64P (1.0 mm, 14 x 20 mm) Cable : M'_3+2144'22°
MBBOP817A FPT-64P-M06 Header : MB2144-214-01A
MB89821
MB89823R LQFP-80P (0.65 mm, 14 x 14 mm)
s MB89825 FPT-80P-M11 MB2144-202
MB89P825
MB89855R QFP-64P (1.0 mm, 14 x 20 mm)
MB89P857 FPT-64P-M06
MB8OWS57 ng_'gfg_ 202 Cable : MB2144-220
MB89850R +
MB89855R SH-DIP-64P . 1o
Moot pywe Header : MB2144-212-01A
SH-DIP-64C
MBBOWES7 DIP-64C-A06
QFP-48P (0.8 mm, 10 x 10 mm) Cable : MB2144-220
MB89863 MB89863 FPTA5P-MOa +
Header : MB2144-212-01A
MB8986S QFP-80P (0.8 mm, 14 x 20 mm) Cable : MB2144-220
VIBE9860 mgggg%7 FPT-80P-M06 .
QFP80C (08 M 14520 ) Header : MB2144-211-01A
- - , X i .80 *4
MB8OW8S67 FPT-80G.AGD fir QFP-80
MB89898
MB89890 MB82899 ggﬁjggﬁ_&? mm, 14 x 20 mm) MB2144-202
MB89P899
MB89923
MB89920 MB89925 S;?_'ggg_&% mm, 14 x 20 mm) MB2144-202
MB89P928
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Support Hardware for F2MC-8L Family

Development Tools

Equipment for Program to OTP/EPROM

Evaluation Device

IC Package
Conversion Adapter *3

Microcontroller
Subject to Program

IC Package
Conversion Adapter *3

Target
Microcontroller

(tl;e:d p.itCh’ (Converting foot patterns EPROM Programmer (for Program to OTP/
ody size) of evaluation device) Product name EPROM) Product name
MB89W637
Unnecessary DIP-64P-M01 ROM-64SD-28DP-8L
MB89PV630 MB89635R
MDP-64C-P02
64SD-64QF2-8L  |VB8IWES7 ROM-G4QF2-28DP-5L  |MBBSBOER
” ” FPT-64P-M09 ; Sl
MB89637R
MB89PV630 General-purpose MB89T637R
MQP-64C-P01 Unnecessary — EPROM Programmer *¢ —
(1.0 mm, 16 x 22 mm) *5 (capable of programming
to MBM27C256A)
MB89PV630 MB89W637
MDP-64C-P02 Unnecessary DIP-64C-A06 ROM-64SD-28DP-8L MB89W637
MB89P657A MB89653AR
MBB9PV650A 100SQF-100QF-8L - |cpr. 100p-Mo6 ROM-100QF-28DP-8L2 |\igg9655AR
MQP-100C-P02 MB89656AR
(0.5 mm, 15 x 15 mm) *5 MB89P657A i oaMP. MB89657AR
Unnecessary FPT-100P-M05 ROM-100SQF-28DP-8L MBB89PG57A
MB89P665
SH-DIP-64P B".Bpfgfgfﬁm ROM-64SD-28DP-8L
(mounted to Probe Header) MB89663R
Unnecessar MB89665R
MB89P665 Y MB89PE65 General-purpose MB89P665
QFP-64P FPT-64P-M0G EPROM Programmer [ROM-64QF-28DP-8L
(mounted to Probe Header) (capable of programming
to MBM27C256A)
MB89P677A MB89673AR
U ROM-80QF-28DP-8L2
°
* 80QF-80QF2-8L-UP (MB89P677A MB89677AR
. 1 22 5 - X -
(08 mm, 16 22mm) ™= | o) oF-80QF2-8L-DWN |FPT-80P-M11 ROM-80QF2-28DP-8L  |MBBOP677A
MB89P689
MB89689
MBB9PV680 o o6 General-purpose - |ROM-100QF-32DP-8LA  |\iggpggg
MQP-100C-P01 Unnecessary EPROM Programmer_
(0.65 mm, 16 x 22 mm) * MB89P689 (capable of programming
' ’ MB89W689 to MBM27C1001) ROM-100QF-32DP-8LA MB89W689
FPT-100C-A02
MB89PV800 Unnecessary MB8_9P80? General-purpose  |pOM.100QF-32DP-8LA2  [MB89803
MQP-100C-P01 FPT100P-Mo6 EPROM Programmer MB89805
MB89P808 (capable of programming
(0.65 mm, 16 x 22 mm) Not supported FPT-100P-M05 to MBM27C1001) ROM-100SQF-32DP-8LA3 (MB89P808
MB89P817
QFP-64P MB89P817A MB89816A
(1.00mm, 14 x 20mm) Unnecessary  |cpT.64p-M06 ROM-64QF-26DP-8L MB89P817A
(mounted to Probe Header)
MB89821
MB89PV820
80QF-80QF2-8L-UP |MB89P825 MB89823R
'\("(?g oG mmy < | BOQF-B0QF2-BL-DWN |FPT-80P-M1 ROM-80QF2-28DP-8L3 |\1gg9g05
’ ’ MB89P825
MB89P857 General-purpose MB89855R
FPT-64P-M06 EPROM Programmer [ROM-64QF-28DP-8L MB89P857
64SD-64QF-8L VIBBOWEE7 (capable of programming
MB89P857 FPT64C.A02 to MBM27C256A)  |ROM-64QF-28DP-8L5 MB89W857
SH-DIP-64P
(mounted to Probe Header) MB89P857 MBB89855R
DIP-64P-MO01 MB89P857
Unnecessary VBBOWEE7 ROM-64SD-28DP-8L —
FPT-64C-A06 MBBOW857
MB89P857 MB89P857Av
SH-DIP-64P 64SD-48QF-8L MB89W857 ROM-64SD-28DP-8L MB89863
(mounted to Probe Header) DIP-64P-MO01
MB89865
MB89P867 MB89P867 General-purpose MB89867
QFP-80P FPT-80P-M06 EPROM Programmer MB89P867
(14 x 20 mm) Unnecessary (capable of programming ROM-80QF-28DP-8L2 89P86
(mounted to Probe Header) '\FAF?'?g\(SVCSGAI) o to MBM27C256A) MB89W867
MB89PV890 MB89P899 MB89898
MQP-100C-PO1 Unnecessary FPT-100P-M06 General-purpose ROM-100QF-32DP-8LA MB89899
(0.65 mm, 16 x 22 mm) *5 EPROM Programmer MB89P899
MB89PV920 MBE9P92S (capable of programming MB89923
MQP-80C-P01 Unnecessary FPT-80P-MO6 to MBM27C1001) ROM-80QF-32DP-8LA MB89925
(0.8 mm, 16 x 22 mm) *5 MB89P928
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Development Tools

Target Microcontroller

Fujitsu Microelectronics ICE

Package

Equipment common to

Series name | Product name (Lead pitch, body size) Probe e
MB89930A MB89935B SSOP-30P (0.65 mm, 5.6 x 9.7 mm) o Mai [
MB89930B MB89P935B FPT-30P-M02 MB2144-203 Main unit : MB2141B

Pod : MB2144-508
MB89943
MB89940 MB89945 A {0.8mm, 12 x 12mm) MB2144-203 « Emulator debugger soft-
MB89P945 ware : SOFTUNE
LQFP-64P (0.65mm, 12 x 12mm) « RS-232C cable
MB89983 FPT-64P-M09 or
MB MB2144-202
89980 MB89P985 LQFP-64P (0.5mm, 10 x 10mm) 0 LAN cable
FPT-64P-M03

*1: Under development

*2 : The IC package conversion adapter is provided by Sunhayato Corp. Contact details

Sales Info: Advanced Interconnectics: URL: http://advintcorp.com
*3: Contact details: Yokogawa Digital Computer Corporation TEL(81-42)333-6222 FAX(81-42)352-6107
*4 : For QFP-48 : TQ-PACK048SA and TQ-SOCKET048SAG (each provided)
For QFP-64 : TQ-PACK060RZ and TQ-SOCKET064RZG (each provided)
For LQFP-64 : TQ-PACK064SD and TQ-SOCKET064SD (each provided)
For QFP-80 : TQ-PACK080SA and TQ-SOCKET080RAZ (each provided)
It should be noted that there is a slight difference in footprint size between the Q pack and other mass-produced packages. therefore, caution is
required in designing the footprint of the print board.

Sales Info:

* USA:OESS Co. San Jose Office TEL(408)437-1582
* Europe Germany: OESS GmbH TEL(06106)2857890
Tokyo Eletech Co, Ltd. TEL(81)3-3820-7141
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Support Hardware for F2MC-8L Family

Development Tools

Equipment for Program to OTP/EPROM

Evaluation Device

IC Package
Conversion Adapter *3

Microcontroller
Subject to Program

IC Package
Conversion Adapter *3

Target
Microcontroller

(tl,_e:d pitch, (Converting foot patterns EPROM Programmer (for Program to OTP/
ody size) of evaluation device) Product name EPROM) Product name
MB89PV930A Yokogawa Digital
MQP-48C-PO1 48QF-30SOP-L  [VE09T 3558, Computer *2 ROM3-FPT30M02:8L  |[M59999598
(0.8 mm, 15 x 15 mm) *5 Serial programmer
General-purpose
MB89PV940 6 MB89943
MQP-48C-P01 Unnecessary | VB89P945 EPROM Programmer *® |\ 4e0F 08DP-8L3  |MB89945
(0.8mm, 15 x 15mm) * FPT-48P-M16 (capable of programming MB89P945
-emm, to MBM27C256A)
MB89P985 General-purpose
Not ted ROM-64QF2-28DP-8L4
MBOPVI0 ot supported  |ce Gap o EPROM Programmer * @ MBB9983
MB89P985 (capable of programming MB89P985
(1.0mm, 16 x 22mm) Not supported FPT-64P-M03 to MBM27C256A)  |ROM-64SQF-28DP-8L3

*5 : It should be noted that there is a slight difference in footprint size of mass-produced packages. therefore, caution is required in designing the footprint

of the print board.

*6 : Recommended EPROM programmer for OTP/EPROM microcontroller

* Contact details: Data /O TEL(81-3)3779-2151

 Contact details: Minato Electronics Inc. TEL(81)45-591-5611

 Contact details: Advantest URL: http://www.advantest.co.jp/index-e.html

*7 : Recommended EPROM programmer for MB89P195/P195A

* MODEL 1890A(Ver. 2.1 or higher) + OU910(Ver. 4.07 or higher); Contact details: Minato Electronics Inc. TEL(81)45-591-5611

* AF9708, AF9709, AF9723; Contact details: Flash Support Group, Inc. TEL(81)53-428-8383

*8 : Recommended EPROM programmer
* MODEL 1890A(Ver. 2.8 or higher)+OU-910(Ver. 4.32t1 or higher) is requited 3 V board (ML 01-781) ;Contact details: Minato Electronics Inc.
TEL(81)45-591-5611

* AF9708, AF9709, AF9723; Contact details: Flash Support Group, Inc.

TEL(81)53-428-8383
*9 : Recommended EPROM programmer
* MODEL 1890A+0U-910(Ver. 4.32t1 or higher); Contact details: Minato Electronics Inc. TEL(81)45-591-5611
A conversion board (H910-1148) is required.
* AF9708, AF9709/B; Contact details: Flash Support Group, Inc. TEL(81)53-428-8383
*10: For QFP-64 (MB89P589B) : NQPACK064SB, HQPACK064SB140 (each provided)
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Support Hardware for F2MC-8FX Family

Development Tools

Target Microcontroller

Fujitsu Microelectronics ICE

. Package Equipment common to
Series name | Product name (Lead pitch, body size) Header board MCU board ST
LQFP-64P MB2146-220
(0.5 mm, 10 x 10 mm) Includes: NQPACKO064SD *2 x 1 MB2146-301A-E
MB95107B *' FPT-64P-M03 HQPACKO064SD *2 x 1
ooz MB95F108B *! [LQFP-64P MB2146-221
(0.65 mm, 12 x 12 mm) Includes: NQPACKO064SB *? x 1 MB2146-301A-E
FPT-64P-M09 HQPACK064SB140 *2 x 1
LQFP-64P MB2146-220
(0.5 mm, 10 x 10 mm) Includes: NQPACK064SD *2 x 1 MB2146-303A-E
MB95108AM *! [FPT-64P-M03 HQPACKO064SD *2 x 1
S MB95F108AM *'[LQFP-64P MB2146-221
(0.65 mm, 12 x 12 mm) Includes: NQPACK064SB *2 x 1 MB2146-303A-E
FPT-64P-M09 HQPACK064SB140 *2 x 1
LQFP-48P MB2146-210
(0.5mm, 7 x 7 mm) Includes: NQPACKO048SD *2 x 1 MB2146-301A-E
MB95116B *! FPT-48P-M26 HQPACKO048SD *2 x 1
IEEIT MB95F118B *' [BCC-48P
(0.5 mm, 7 x 7 mm) — MB2146-301A-E
LCC-48P-M09
MB95117M *! LQFP-52P MB2146-260
MB95110M MBO5F118M (0.65 mm, 10 x 10 mm) Includes: NQPACK052SB *? x 1 MB2146-303A-E
FPT-52P-MO01 HQPACKO052SB *2 x 1
LQFP-100P MB2146-250 )
(0.5 mm, 14 x 14 mm) Includes: NQPACK100SD *2 x 1 . zgg"agagéifé
FPT-100P-M20 HQPACK100SD *? x 1 - 3
MB95120 MB95F128D QFP-100P VMB5146-557 MB2146-301A-E © Emulator debuager
(0.65 mm, 14 x 20 mm) Includes: NQPACK100RB179 *2 x 1 coftware - s OFT%’NE
FPT-100P-M06 HQPACK100RB179 *2 x 1 ’
LQFP-100P MB2146-250 « USB cable (bundled to
ég.? 1%12)},, 1 nioxs 14 mm) Includes: uggﬁgﬂ %%zg 2 x 11 MB2146-303A-E | \B2146-09A-E)
- | X
MB95120MB |MB95F128MB QFP-700P MBS 46357
(0.65 mm, 14 x 20 mm) Includes: NQPACK100RB179 *2 x 1 MB2146-303A-E
FPT-100P-M06 HQPACK100RB179 *2 x 1
SOP-28P
MB95136M ** MB2146-270
MBISTEOM  |\iposrraem =+ [ (127 M, 86X 1775 MM lingiudes: SSA-28YR1-M17 x 1 MB2146-303A-E
LQFP-32P MB2146-200
MB95140 MB95F146 (0.8 mm, 7 x 7 mm) Includes: NQPACKO032SA *2 x 1 MB2146-301A-E
FPT-32P-M21 HQPACKO032SA *2 x 1
LQFP-48P MB2146-213
(0.5 mm, 7 x 7 mm) Includes: NQPACKO048SD *2 x 1
FPT-48P-M26 HQPACK048SD *2 x 1
MB95150M  |MB95F156M [QFP55P VB5T46567 MB2146-303A-E
(0.65 mm, 10 x 10 mm) Includes: NQPACK052SB *2 x 1
FPT-52P-MO01 HQPACKO052SB *2 x 1
LQFP-64P MB2146-222
(0.5 mm, 10 x 10 mm) Includes: NQPACK064SD *2 x 1
FPT-64P-M24 HQPACK064SD *2 x 1
MB95160M |[MB95F168M [QFP-64P VB5T46253 MB2146-303A-E
(0.65 mm, 12 x 12 mm) Includes: NQPACK064SB *2 x 1
FPT-64P-M23 HQPACKO064SB *2 x 1

*1: Under development

*2: The header board requires NQPACK.

Contact for details:
*USA:
*Europe Germany:

Tokyo Eletech Co, Ltd. TEL(81)3-3820-7141
*3: Compatible Flash Support Group ROM programmers: AF9708, AF9709/B: URL http://www.j-fsg.co.jp/e/top.html
*4: The signal conversion board is used instead of NQPACK.

Signal conversion board for MB95F136M: SSA-28YR1-M17

Contact for details:
*USA:
*Europe Germany:

Tokyo Eletech Co, Ltd. TEL(81)3-3820-7141
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Support Hardware for F2MC-8FX Family

Development Tools

Equipment for Program to OTP/EPROM

Evaluation Device
(Lead pitch, body size)

Microcontroller subject Program

Parallel Programmer

Target
Microcontroller

Product name

Programmer (manufacturer)

IC Package Conversion
Adapter (for program)

Product name

MB95F108B
MB95FV100D-101 FPT-64P-M03 Flash Support Group, Inc. TEF110-108F35AP \B651076
(The evaluation device has been MB95F108B *'
mounted on the MCU board.) MB95F108B

FPT-64P-M09 Flash Support Group, Inc. TEF110-108F36AP

MB95F108AM
MB95FV100D-103 FPT-64P-M03 Flash Support Group, Inc. TEF110-108F35AP MBS 108AM
(The evaluation device has been MB95F108AM *!
mounted on the MCU board.) MB95F108AM Flash S tG | TEF110-108F36AP

FPT-64P-M09 ash Support Group, Inc. -

MB95F118B
MB9SFV100D101 FPT-48P-M26 Flash Support Group, Inc. TEF110-118F37AP MBo51168 -
(The evaluation device has been MB95F118B *'
mounted on the MCU board.) MB95F118B

LCC-48P-M09 Flash Support Group, Inc. TEF110-118F41AP
MB95FV100D-103 *
(The evaluation device has been ME?Z;;&“& Flash Support Group, Inc. TEF110-95118PMC mggg;}zgﬂw
mounted on the MCU board.)

MB95F128
MB95FV100D-101 FPT-100P-M20 Flash Support Group, Inc. TEF110-95F128HSPFV
(The evaluation device has been MB95F128D
mounted on the MCU board.) MB95F128

FPT-100P-MO06 Flash Support Group, Inc. TEF110-95F128HSPF

MB95F128MB
MB95FV100D-103 FPT-100P-MO5 Flash Support Group, Inc. TEF110-95F128HSPFV
(The evaluation device has been MB95F128MB
mounted on the MCU board.) MB95F128MB

FPT-100P-M06 Flash Support Group, Inc. TEF110-95F128HSPF
MB95FV100D-103 *1
(The evaluation device has been | Moo>C 13OM Flash Support Group, Inc. TEF110-95F136HSPF  |MBOSTOW
mounted on the MCU board.)
MB95FV100D-101 MB95F146
(The evaluation device has been Flash Support Group, Inc. TEF110-95F146 MB95F146

FPT-32P-M21
mounted on the MCU board.)

MB95F156M
MB95FV100D-103 FPT-48P-M26 Flash Support Group, Inc. TEF110-95F156HPFV
(The evaluation device has been MB95F156M
mounted on the MCU board.) MB95F156M

FPT-52P-MO1 Flash Support Group, Inc. TEF110-95F156HPMC

MB95F168M
MB9SFV100D-103 FPT-64P-M24 Flash Support Group, Inc. TEF110-95F168HPMC1
(The evaluation device has been MB95F168M
mounted on the MCU board.) MB95F168M

FPT-64P-M23 Flash Support Group, Inc. TEF110-95F168HPMC
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Support Hardware for F2MC-16LX Family

Development Tools

Target Microcontroller

Fujitsu Microelectronics ICE

Package

Evaluation Device

Series name Product name (Lead pitch, body size) Probe Main unit, other
LQFP-120P
(0. 4 mm, 14 x 14 mm) MB2132-491 *5
FPT-120P-M05
MB90333A MB90V330A
ek T e MB90F334A (PGA-299C)
LQFP-120P
(0.5 mm, 16 x 16 mm) MB2132-492 *5
FPT-120P-M21
* LQFP-64P
MB90335 MB90337 * (0.65 mm, 12 x 12 mm) MB2132-493 *5 MB9OV330A
MB90F337 *! FPT-64P-M09 (PGA'299C)
MB90341E *!
MB90341ES **
MB90341CE *
MB90341CES *!
MB90342E
MB90342ES
MB90342CE
MB90342CES
MB90F342E
MB90F342ES . .
MB9OF342CE LQFP-100P * Main unit : MB2147-01
MB90F342CES (0. 5 mm, 14 x 14 mm) MB2147-581 *5 Adaptor board
* FPT-100P-M05 * Adaptor board :
MB90F343E MB2147-20

MB90340E

MB90F343ES *!
MB90F343CE *!
MB9O0F343CES *!
MBOOF345E
MB90F345ES
MB9O0F345CE
MB90F345CES
MB90346E
MB90346ES
MB90346CE
MB90346CES
MB9O0F346E
MBO0F346ES
MB90F346CE
MB90F346CES
MB90347E
MB90347ES
MB90347CE
MB90347CES
MB9OO0F347E
MB9OF347ES
MB90F347CE
MB90F347CES
MB90348E *!
MB90348ES *!
MB90348CE *!
MB90348CES *!
MB90349E
MB90349ES
MB90349CE
MB90349CES
MB9O0F349E
MB90F349ES
MB90F349CE
MB9OF349CES

QFP-100P
(0.65 mm, 14 x 20 mm)
FPT-100P-M06

MB2147-582 **

* Evaluation device :
separately available

* Emulator debugger soft-
ware : SOFTUNE

* RS-232C cable or
USB cable or
LAN cable

MB90V340E-101
(1-clock system)
or
MB90V340E-102
(2-clock system)
(PGA-299C)
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Support Hardware
for FAMC-16LX Family

Equipment for Program to Flash/OTP/EPROM Target
Microcontroller subject Program Parallel Programmer Serial Programmer Microcontroller
Product name (n':;%%l;gr::ltwgr) Iﬁ;aa&';arg(fo?gpgg:z:g;' Programmer (manufacture) Product name
MB90F334A . TSUZUKI DENSAN
FPT-120P-M05 TEF110-334F22AP ™ « TF-WRITER
‘Yokogawa Digital Computer MB90333A
Flash Support Group SMaim unit AFoxx MBYOF334A
* Control modules compatible with vari-
MB90F334A . ous microcontrollers
FPT-120P-M21 TEF110-334F26AP ™ « Other options
*1
'\Fﬂfﬁgzg%og Flash Support Group TEF110-337F31AP *8 m22822;7 "
MB9OF342E
MB9OF342ES MB90341E *!
MB9OF342CE MB90341ES *!
MB90F342CES MB90341CE *
MBOOF343E *! MB90341CES *!
MB90F343ES * MB90342E
MB90F343CE *! MB90342ES
MB90F343CES * MB90342CE
MB90F345E MB90342CES
MB9O0F345ES MB90F342E
MB90F345CE MB90F342ES
MB90F345CES MB90F342CE
MB90F346E Flash Support Group TEF110-328F13AP-2 *8 MB90F342CES
MB90F346ES MB90F343E *
MB90F346CE MBOOF343ES *!
MB90F346CES MB90F343CE *
MBO0F347E MB90F343CES*!
i
MB9OF347CES Flash Support Group mgggigﬁgﬁ
MB9OE349E * Main unit: AE9101 ) MB9OF345CES
MB9OF349ES (Under planning excluding MB90346E
MBOOF349CE MB90F347) MBOO346ES
MB90F349CES MB90346CE
FPT-100P-M05 ‘Yokogawa Digital Computer MB90346CES
Main unit: AF2xx
MBOO0F342E » Control modules compatible with vari- MB9OESA6E
MB9OF342ES ous microcontrollers MB9OF346ES
MB90F342CE « Other options MB9OF346CE
MBOOF3420ES MB90OF346CES
MB90F343E *' MB90347E
MBOOF343ES *! MB90347ES
MBYOF343CE *" GELImCE
MBOOF343CES * LrtiolEs
MB9OF345E e diais
MBOOF345ES VEEAIRETIZS
MB9OF345CE ekl
MB9OF345CES AR
MBOOF346E Flash Support Group TEF110-328F12AP-2 *¢ MEETERE S
MB9OF346ES MB90348ES *!
MB90F346CE MB90348CE *
MB90F346CES MB90348CES **
MB90F347E MB90349E
MB90F347ES MB90349ES
MB90F347CE MB90349CE
MB90F347CES MB90349CES
MB90F349E MB90F349E
MB90F349ES MB90F349ES
MB90F349CE MB90F349CE
MB90F349CES MB90F349CES
FPT-100P-M06
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Development Tools

Target Microcontroller

Fujitsu Microelectronics ICE

Evaluation Device

Series name Product name (Lead pFi,?cchk,al?:dy size) Probe Main unit, other
MB90351E
MB90351ES
MB90351TE
MB90351TES
MB90352E
MB90352ES
MB90352TE LQFP-64P
MB90352TES (0.65 mm, 12 x 12 mm) MB2147-540 *2
MB90356E FPT-64P-M23
MB90356ES
MB90356TE
MB90356TES
MB90357E
A MB90V340E-101/103
MB90357TES (1-clock system)
MB90350E MBOOF351E MB90V340E-102/104
MBOOF351ES (2-clock system)
(PGA-299C)
MBOOF351TE
MB90F351TES * Main unit : MB2147-01
MBO0F352E » Adaptor board :
MB9OF352ES MB2147-20
MBOOF352TE » Evaluation device :
MBOOF352TES LQFP-64P (separately available)
MB90F356E (0.5 mm, 10 x 10 mm) MB2147-542 » Emulator debugger soft-
MB9OF356ES FPT-64P-M24 ware : SOFTUNE
MBOOF356TE * RS-232C cable or
MB9O0F356TES USB cable or
MB90F357E LAN cable
MB90F357ES
MBOOF357TE
MB90OF357TES
MB90362E
MB90362ES
MB90362TE
MB90362TES
MB90F362E
MB90F362ES MB90V340E-101/103
MBOOF362TE
MB9OF362TES LQFP-48P (1-clock system)
MB90360E MB90367E (0.5 mm, 7 x 7 mm) MB2147-521 *2 MB90V340E-102/104
MB90367ES FPT-48P-M26 (2-clock system)
(PGA-299C)
MB90367TE
MB90367TES
MB90F367E
MB90F367ES
MBOOF367TE
MB90F367TES
LQFP-144p * Main unit : MB2147-01
- » Adaptor board :
MB90370 mgggigz (0. 4mm, 16 x 16 mm) M|32p1 47-10
FPT-144P-M12 « Evaluation device :
separately available MB90V370
MB2132-471 * Emulator debugger soft- (PGA-256C)
LQFP-144P ware : SOFTUNE
MB90375 MB90F377 (0. 4mm, 16 x 16 mm) * RS-232C cable or
FPT-144P-M12 USB cable or
LAN cable
* Main unit : MB2147-01
* Adaptor board :
MB2147-20
 Evaluation device :
LQFP-144P .
(separately available) MB90V378
MB90378 MB90F378 (0.4 mm, 16 x 16 mm) MB2132-471 « Emulator debugger soft- | (PGA-299C)

FPT-144P-M12

ware : SOFTUNE
RS-232C cable or
USB cable or
LAN cable
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Support Hardware for F2MC-16LX Family

Equipment for Program to Flash/OTP/EPROM

Microcontroller subject Program

Parallel Programmer

Serial Programmer

Target
Microcontroller

Product name (;;%%;?&Tgr) I(A::aa;;';arg(fo?g?gg:z::)n Programmer (manufacture) Product name
MB9OF351E
MB90F351ES MB90351E
MB90OF351TE MB90351ES
MB90F351TES MB90351TE
MB9OF352E MB90351TES
MB90F352ES MB90352E
MB90F352TE MB90352ES
MB90F352TES MB90352TE
MB90F356E Flash Support Group TE110-352F30AP *& MB90352TES
MB90F356ES MB90356E
MB90F356TE MBO90356ES
MB90F356TES MB90356TE
MB9OF357E MB90356TES
MB90F357ES MB90357E
MB90F357TE
MB90F357TES Yokogawa Digital Computer mggggg;?g
FPT-64P-M23 * Main unit: AF2xx ) )  |MB90357TES
MBOOF351E N Contrql modules compatible with vari- MB9OF351E
MB90F351ES o %L:EeTlg;;%g%?m”erS MB90F351ES
MB90OF351TE MBO0OF351TE
MB9OF351TES MB90F351TES
MB9OF352E MB90F352E
MB90F352ES MBO0F352ES
MB90F352TE MB90F352TE
MB9OF352TES MB90F352TES
MB90F356E Flash Support Group TEF110-90F352A MB90F356E
MB90F356ES MB90F356ES
MBOOF356TE MBOOF356TE
MB9OF356TES MBO0OF356TES
MB9O0F357E MB90F357E
MB90F357ES MB90F357ES
MB9OF357TE MBOOF357TE
MB9OF357TES MB90F357TES
FPT-64P-M24
MB90362E
MB90362ES
MB90362TE
MB90362TES
mgggiggggs Flash Sur_)port Group MB90F362E
MB90OF362TE * Main unit: AF9101 MB90F362ES
gDt Corp o o
MB9OF367E Flash Support Group TEF110-387F15AP-2 *8 i,l".ga"""’.‘ Digital Computer
MB9OF367ES * Main unit: AF2xx ] ] ) MB90367E
MB9OF367TE * Control modules compatible with vari- [MB90367ES
MBOOF367TES ous micro_controllers MB90367TE
FPT-48P-M26 * Other options MB90367TES
MB90F367E
MB90F367ES
MB90F367TE
MB90F367TES
2 1o Flash Support Group TE110-372F17AP *8 Not supported Moooere,
'\FAI?'I??Zinm Flash Support Group TE110-372F17AP *8 Not supported MB9O0F377
MBOOF378 Flash Support Group TE110-372F17AP *8 Not supported MB9OF378

FPT-144P-M12
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Development Tools

Target Microcontroller

Fujitsu Microelectronics ICE

Evaluation Device

. Package . :
Series name Product name (Lead pitch, body size) Probe Main unit, other
* Main unit : MB2147-01
* Adaptor board :
MB2147-10
MB90387 LQFP-48P * Evaluation device :
MB90387S . 5 separately available MB90V495G
MB90385 MB9OF387 F((F),.?Tsrgl\zlzxg mm) MB2132-466 » Emulator debugger soft- (PGA-256C)
MB90F387S ware : SOFTUNE
RS-232C cable or
USB cable or
LAN cable
* Main unit : MB2147-01
* Adaptor board :
MB2147-20
* Evaluation device :
LQFP-120P :
MB90394HA . 5 (separately available) MB90V390HB
MB90390 MB9OF394HA égTs?;rgP1&2X116 mm) MB2132-469 » Emulator debugger soft- (PGA-299C)
ware : SOFTUNE
* RS-232C cable or
USB cable or
LAN cable
MB90M407
MB90M407A
QFP-100P
MBOOM405 HIESOALTE (0.6 5mm, 14 x 20 mm) MB2132-464 *5 MBIOMV405
MB90M408A FPT-100P.M06 (PGA-256C)
MB90MF408
MB90OMF408A
MB90423GA
MB90423GB
MB90423GC QFP-100P
MB90F423GA (0.65mm, 14 x 20mm) MB2132-464 *5
MB90F423GB FPT-100P-M06
MB90F423GC * Main unit : MB2147-01
MB90420G MB90427GA U ,'\b;lcliaaptor board : MBIOV420G
MB90425G  |VBI0427GB 214710 (PGA-256C)
MB90427GC * Evaluation device :
MB90428GA separately available
MB90428GB LQFP-100P » Emulator debugger soft-
MB90428GC (0.5mm, 14 x 14mm) MB2132-496 * ware : SOFTUNE
MBYOF428GA FPT-100P-M05 * RS-232C cable or
MB90F428GB USB cable or
MB90F428GC LAN cable
MB90437L QFP-100P
MB90437LS (0.65mm, 14 x 20mm) MB2132-464 *5
MB90438L FPT-100P-M06
MB90438LS
MB90439 MB90V540G
HEE IR ES MB90439S (PGA-256C)
MB90F438L
NEOESELS  orpto0p
MBOOF439S (0.5mm, 14 x 14mm) MB2132-496 *5
FPT-100P-M05
* Main unit : MB2147-01
* Adaptor board :
MB2147-10
MB90440G MB90443G *! C()(I):Z-smr(:’PM 20 mm) MB2132-464 5 ) SEQIS;ZIS; g\?;/ilgil:e MB90V440G
MB90F443G - ; * Emulator debugger soft- (PGA-256C)

FPT-100P-M06

ware : SOFTUNE

* RS-232C cable or
USB cable or
LAN cable
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Support Hardware for F2MC-16LX Family

Equipment for Program to Flash/OTP/EPROM

Microcontroller subject Program

Parallel Programmer

Serial Programmer

Target

Microcontroller

Product name

Programmer
(manufacturer)

IC Package Conversion
Adapter (for program)

Programmer (manufacture)

Product name

TSUZUKI DENSAN

MB9OF387 « TF-WRITER Mbooaor
MB90F387S Flash Support Group TEF110-387F15AP-2 *8 MB9OF387
FPT-48P-M26 'Yokogawa Digital Computer MBOOF387S
* Main unit: AF2xx
* Yokogawa Digital Computer
* Main unit: AF2xx
MB90F394H N . . . . |IMB90394HA
FPT-120P-M21 Flash Support Group TEF110-394F16AP *8 Contrql modules compatible with vari- MB9OF394HA
ous microcontrollers
* Other options
Yokogawa Digital Computer mgggm:g;A
MB90MF408 * Main unit: AF2xx MB9OM408
MB90MF408A Not supported Not supported * Control modules compatible with vari- MB9OM408A
FPT-100P-M06 ous microcontrollers MB9OMF408
* Other options MB9OMF408A
MB90F423GA . . MFO00-989B *¢ MB90423GA
MBYOF423GB Minato Electronics MFO5-989A *¢ MB90423GB
MB90F423GC MB90423GC
MB9OF428GA Flash Support Group TEF110-553F01AP-2 *8 MB90F423GA
MBOOF428GB TSI DENSAN MB9OF423GB
MBOOF428GC Data I/O $5023 MBOOF423GC
FPT-100P-M06 - MB90427GA
Yokogawa Digital Computer MB90427GB
MB90F423GA : ! MFO00-709A *¢ * Main unit: AF2xx
MB90F423GB Minato Electronics MF05-709B *° » Control modules compatible with vari- mgggﬁ;gg
MB90F423GC ous microcontrollers MB90428GB
MB9OOF428GA Flash Support Group TEF110-580F03AP-2 *8 * Other options MB90428GC
MB90F428GB MB90F428GA
MB90F428GC MB90F428GB
FPT-100P-M05 Data I/0 Not supported i
Minato Electron MFO00-989B *¢
MBOOF438L inato Electronics MF05-989A *0
MB90F438LS MB90437L
MBOOF439 Flash Support Group TEF110-553F01AP-2 *8 MB90437LS
MB90F439S . MB90438L
FPT-100P-M06 'Yokogawa Digital Computer MB90438LS
Data I/0 S5023 * Main unit: AF2xx MB90439
* Control modules compatible with vari- MB90439S
Minato Electronics MF00-709A *¢ ous microcontroliers MBYOF438L
MB90F438L * Other options
MB90F438LS
MB90F438LS MB9OF439
MB90F439 Flash Support Group TEF110-580F03AP-2 *8 MBOOF439S
MB90F439S
FPT-100P-M05 Data I/O Not supported
Minato Electronics MF00-9898 " TSUZUKI DENSAN
MF05-989A *° . TE-WRITER
MB90F443G N ‘Yokogawa Digital Computer MB90443G *!
FPT-100P-M06 Flash Support Group TEF110-553F01AP-2 7 « Main unit: AF2xx MBOOF443G

Data I/0

S5023

* Control modules compatible with vari-
ous microcontrollers
* Other options
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Support Hardware for FAMC-16LX Family

Development Tools

Target Microcontroller

Fujitsu Microelectronics ICE

Evaluation Device

. Package . :
Series name Product name (Lead pitch, body size) Probe Main unit, other
MB90455
MB90455S * Main unit : MB2147-01
MB90F455 * Adaptor board :
MB90F455S MB2147-10
MB90456 LQFP-48P * Evaluation device :
MB90456S : 5 separately available MB90V495G
[ MB90F456 ég'?TBrT’K/I;g mm) MB2132-466 * Emulator debugger soft- (PGA-256C)
MB90F456S ware : SOFTUNE
MB90457 * RS-232C cable or
MB90457S USB cable or
MB9O0F457 LAN cable
MB90F457S
gﬁ%fpi\j& MB2132-434 * Main unit : MB2147-01
* Adaptor board :
MB2147-10
* Evaluation device :
MB90460 Moootes %F A omm) MB2132-434 separately available MB90V460
MBOOF462 FPLF-64F;-M06 + 64SD-64QF-8L *3 (PGA-256C)
* Emulator debugger soft-
ware : SOFTUNE
LQFP-64P * RS-232C cable or
(0.65mm, 12 x 12mm) MB2132-461 *5 E/f‘ﬁ g:;': or
FPT-64P-M09
QFP-100P
(0.65mm, 14 x 20 mm) MB2132-464 *5
FPT-100P-M06
MB90F481B o Mai s . MB90V480
MB90480B MBSOE482B Main unit : MB2147-01 (PGA-299C)
LQFP-100P * Adaptor board :
(0.5mm, 14 x 14mm) MB2132-496 *5 MB2147-20
FPT-100P-M05 . -
 Evaluation device :
separately available
* Emulator debugger soft-
QFP-100P ware : SOFTUNE
(0.65mm, 14 x 20 mm) MB2132-464 *5
MB90483C FPT-100P-M06 * RS-232C cable or
MB90487B USB cable or
MB904858B MB90488B LAN cable N aoop
MB90F488B (PGA-299C)
MB90F489B LQFP-100P
(0.5mm, 14 x 14mm) MB2132-496 *5
FPT-100P-M05
* Main unit : MB2147-01
QFP-64P .
(1.0mm, 14 x 20mm) MB2182-434 |+ Adaptor board :
FPT.64P-M0G +64SD-64QF-8L **| MB2147-10
* Evaluation device :
MB90495G mggg;%ge separately available MB90V495G
MBOOF498G (PGA-256C)
* Emulator debugger soft-
LQFP-64P ware : SOFTUNE
F((F)’I'EZTITI‘VFOZQX 12mm) MB2132-461 *5 « RS-232C cable or
Rl USB cable or
LAN cable
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Support Hardware for F2MC-16LX Family

Equipment for Program to Flash/OTP/EPROM

Microcontroller subject Program

Parallel Programmer

Serial Programmer

Target

Microcontroller

Programmer IC Package Conversion
Product name (manufacturer) Adapter (for program) Programmer (manufacture) Product name
MB90455
MB90455S
MB90F455
MBIOF455 - MBYOF455S
MB90F455S Yokogawa Digital Computer MB90456
MB90F456 * Main unit: AF2xx MB90456S
MB90F456S Flash Support Group TEF110-387F15AP-2 *8 » Control modules compatible with vari- MBOOF456
MB90F457 ous microcontrollers MB9OF456S
MB90F457S * Other options MB90457
FPT-48P-M26 MB90457S
MB90F457
MB90F457S
Minato Electronics MF13-787B *¢
MB90F462 *8
DIP-64P-M01 Flash Support Group TEF110-562F05AP-2
Data I/0 Not supported
Minato Electronics MF13-785B *¢
MB90462
'\Fﬂfﬁgz;‘ﬁ% Flash Support Group TEF110-562F06AP-2 *3 MB90467
MB90F462
Data I/0 Not supported
TSUZUKI DENSAN
Minato Electronics MF13-786B *¢ « TF-WRITER
MB90F462 *
FPT-64P-M09 Flash Support Group TEF110-562F07AP-2 *8 Yokogawa Digital Computer
Main unit: AF2xx
Data I/O Not supported « Control modules compatible with vari-
- s ous microcontrollers
MB90F481 Minato Electronics m:zgggggi 9 * Other options
MB90F482
MB90F488 Flash Support Group TEF110-553F01AP-2 *8
MB90F489
FPT-100P-M06 Data I/O §5023 *7
MB90F481B
R *6 MB90F482B
MB9OF481 Minato Electronics m:zgg;ggg o
MB90F482
MB90F488 Flash Support Group TEF110-580F03AP-2 *¢
MB90F489
FPT-100P-M05 Data I/O Not supported
Minato Electroni MFO00-989B *¢
inato Electronics MFO05-989A *0 TSUZUKI DENSAN
MB90F488B * TF-WRITER
FPT-100P-MO06 Flash Support Group TEF110-553F01AP-2 *8
Flash Support Group MB90483C
Data I/O S5023 *7 * Main unit: AF9101 MB90487B
= MB90488B
Minato Electronics MF00-709A vo Yokogawa Digital Computer MB90F488B
MIBOOF488 MF05-7098 « Main unit: AF2xx MB9OF489B
* * Control modules compatible with vari-
Flash t - .0 *8
FPT-100P-MO05 ash Support Group TEF110-580F03AP-2 ous microcontrollers
Data I/0 Not supported * Other options
. . MF13-785B *¢
Minato Electronics MFO5-785B *°
MB90F497G
- D *8
'\FAIE'I?ZZ;QI\BISG Flash Support Group TEF110-562F06AP-2 TSUZUKI DENSAN
* TF-WRITER
Data 1/0 Not supported
Yokogawa Digital Computer mgggéing
i *6 * Main unit: AF2xx
Minato Electronics m;g;ggg *g « Control modules compatible with vari- MB90F498G
MBOOF497G ous mlcro_controllers
N * Other options
MB90F498G Flash Support Group TEF110-562F07AP-2 *8
FPT-64P-M09

Data 1/0

Not supported
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Support Hardware for FAMC-16LX Family

Development Tools

Target Microcontroller

Fujitsu Microelectronics ICE

Evaluation Device

Series name Product name (Lead pFi,?cchk,al?:dy size) Probe Main unit, other
QFP-120P
(0.5mm, 20 x 20mm) MB2132-468 *5
MB90522A FPT-120P-M13
MB90522B
MB90520A MB90523A MB90V520A
MB90520B MB90523B (PGA-256C)
MB9OF523A
MB90F523B LQFP-120P
(0.4mm, 14 x 14mm) MB2132-498 *5
FPT-120P-M05
QFP-100P
(0.65mm, 14 x 20mm) MB2132-464 *5
MB9543G FPT-100P-M06
e MB90543GS MB90V540
MB90540G MB90F543 MB90V540G
MB90F543G (PGA-256C)
MBYOF543GS LQFP-100P
(0.5mm, 14 x 14mm) MB2132-496 *5
FPT-100P-M05
MBO0F546G
MB90OF546GS
MB90547G QFP-100P
MB90547GS (0.65mm, 14 x 20mm) MB2132-464 *5
MB90548G FPT-100P-M06 N
MB90548GS * Main unit : MB2147-01
MB90OF548G MB90V540
oot & MBOOF548GL « Adaptor board : MB90V540G
MB90F548GLS MB2147-10 (PGA-256C)
MBOOF548GS
MB90549G LQFP-100P * Evaluation device :
MB90549GS (0.5mm, 14 x 14mm) MB2132-496 *° separately available
M90F549 FPT-100P-M05
MB90F549G * Emulator debugger soft-
MB90F549GS ware : SOFTUNE
QFP-100P
(0.65mm, 14 x 20mm) MB2132-464 »s  [* RS-232C cable or
FPT-100P-M06 USB cable or
LAN cable
MB90552A
MB90552B
MB90T552A
MB90550A MB90553A MB90V550A
MB90550B MB90553B LQFP-100P (PGA-256C)
MBY0OT553A (0.5mm, 14 x 14mm) MB2132-496 *5
MB90P553A FPT-100P-M05
MB9OF553A
SH-DIP-64P
DIP-64P-MO1 MB2132-434
MB90561
MB90561A
LQFP-64P
MB90560 MB90562 (0.65mm, 12 x 12mm) MB2132-461 * MB90VS60
MB90562A FPT-64P-M09 (PGA-256C)
MB90F562
MB9OF562B
QFP-64P
MB2132-434
(1.0mm, 14 x 20mm) .
FPT-64P-M0G +64SD-64QF-8L *3
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Support Hardware for F2MC-16LX Family

Equipment for Program to Flash/OTP/EPROM

Microcontroller subject Program

Parallel Programmer

Serial Programmer

Target

Microcontroller

Programmer IC Package Conversion
Product name (manufacturer) Adapter (for program) Programmer (manufacture) Product name
N *6
Minato Electronics m:zggggg *o
MB90F523A
MB90F523B Flash Support Group TEF110-574F02AP-2 *8
FPT-120P-M13 mgggggge
Data I/0 S5024 MB90523A
) ) MF00-22B * MB90523B
Minato Electronics MFO05-22B *0 MBO0F523A
MB90F523A MB90F523B
MB90F523B Flash Support Group TEF110-523F08AP-2 *8
FPT-120P-M05
Data I/0 Not supported
Minato Electronics MF00-9898
MB90F543 MFO05-989A *¢
MB9OF543G/GS Flash Support Group TEF110-553F01AP-2 *»  |TSUZUKI DENSAN MB90543G
FPT-100P-M06 * TF-WRITER MB90543GS
Data I/O S$5023
MFO0O0-709A *6 Yokogawa Digital Computer MBIOFS43
MBOOF543 Minato Electronics MFO05-709B *° « Main unit: AF2xx mgggigﬁgs
MB90F543G/GS " Control modules compatible with vari-
FPT-100P-M05 Flash Support Group TEF110-580F03AP-2 *8 ous microcontrollers
Data 1/0 Not supported * Other options
. . MF00-989B *6 MB90F546G
MB9OF546G/GS Minato Electronics MF05-989A *0 MBO0F546GS
MBOOF548G/GS MB90547G
MB9OF548GL/GLS Flash Support Group TEF110-553F01AP-2 *8 MB90547GS
MB90549/G/GS mggmmgs
: : 90548
FPT-100P-M06 Data I/0 S5023 MBO0F548G
MFO0700A = MB90F548GL
i ; - MB90F548GLS
MB9OF546G/GS Minato Electronics MFO05-709B *° MB9OF548GS
MB90F548G/GS MB90549G
MB90F548GL/GLS Flash Support Group TEF110-580F03AP-2 *8 MB90549GS
MB90F549/G/GS MB90F549
FPT-100P-M05 Data I/O Not supported MBOOF549G
MB90F549GS
General-purpose EPROM
'\F"PBT??SSS?G% Programmer capable of pro- |ROM-100QF-32DP-16L *3 —
gramming to MBM27C1000
- *6
Minato Electronics m:zgggggi o MB90552A
MB90552B
MBYOFSS3A Flash Support Group TEF110-553F01AP-2 *8 MB90T552A
FPT-100P-M06
MB90553A
Data I/O S$5023 MB90553B
V007007 MB90T553A
) . - MB90P553A
Minato Electronics MFO05-709B *° MB9OE553A
'\Fﬂlg'??gggsl\AAos Flash Support Group TEF110-580F03AP-2 *8
TSUZUKI DENSAN
Data I/0 Not supported * TF-WRITER
. . MF13-787B *¢ Yokogawa Digital Computer
MB9OF562 Minato Electronics MF05-7878 *° « Main unit: AF2xx
MB9OF562B Flash Support Group TEF110-562F05AP-2 *8 * Control modules compatible with vari-
DIP-64P-MO01 ous microcontrollers
Data I/0 Not supported « Other options
. . MF13-786B *¢ MB90561
MB9OF562 Minato Electronics MFO5-7868 * MSQOW;A
MB90F562B * 9056
Flash Support Group TEF110-562F07AP-2 *8 MB90562A
FPT-64P-M09
Data I/0 Not supported MB90F562
MB90F562B
Minato Electronics MF13-785B *¢
MB90F562
MB90F562B Flash Support Group TEF110-562F06AP-2 *8
FPT-64P-M06

Data I/O

Not supported
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Support Hardware for FAMC-16LX Family

Development Tools

Target Microcontroller

Fujitsu Microelectronics ICE

Evaluation Device

. Package . :
Series name Product name (Lead pitch, body size) Probe Main unit, other
QFP-64P
(1.0mm, 14 x 20mm) “ﬂ%i183§:gjéF_8L
e FTP-64P-M06
MB90565 MB90568 '\("F'?gg\_’;ssgc)
MB9OF568
LQFP-64P
(0.65mm, 12 x 12mm) MB2132-461 *°
FTP-64P-M09
MB90574C LQFP-120P
MB9O0F574 (0.5mm, 16 x 16mm) MB2132-497 *5
MB90F574A FPT-120P-M21
MB90573
MB90V570
MB90574 QFP-120P . L
MB90570A/C MB90574C (0.5mm, 20 x 20mm) MB2132-468 *5 * Main unit : MB2147-01 MB90V570A
MB90F574 FPT-120P-M13 \ Adaptor board : (PGA-256C)
mgggg§;4A MB2147-10
MB90574 LQFP-120P ) )
MBOOF574 (0.4mm, 14 x 14mm) MB2132-498 *5 * Evaluation device :
MBOOF574A FPT-120P-M05 separately available
QFP-100P * Emulator debugger soft-
MB90583C - ware : SOFTUNE
MB90583CA (0.65mm, 14 x 20mm) MB2132-464 *5
MB9OF583C FPT-100P-M06 * RS-232C cable or
MB90S8OC  iecoreaic LAN cable (PaA2560)
MB90F584CA LQFP-100P
MB90587C (0.5mm, 14 x 14mm) MB2132-496 *°
MB90587CA FPT-100P-M05
MB90591G
QFP-100P
MB90590G mggggggée (0.65mm, 14 x 20mm) MB2132-464 *° l\(/lgggvzssggg
MB9OFE94G FPT-100P-M06
QFP-100P
MB90595G mggg‘?’?,g?e (0.65mm, 14 x 20mm) MB2132-464 * |\(/||?§2\_/2559§CG)
FPT-100P-M06
MB90803 MB90V800-101
MB90F803 QFP-100P (Single clock)
MB90800 MB90804 *2 (0.65 mm, 14 x 20 mm) MB2147-582 *5 MB90V800-201
MB90F804 FPT-100P-M06 (Dual clock)
MB90F809 (PGA-299C)
* Main unit : MB2147-01
* Adaptor board :
QFP-80P MB2147-20
(0.8 mm, 14 x 20 mm) MB2147-560 *>  |* Evaluation device :
FPT-80P-MO06 (separately available)
Emulator debugger soft-
Ik LQFP-80P . ware : SOFTUNE MB90V820
MB90820 MB90F822 (0.5 mm, 12 x 12 mm) MB2147-561 *® « RS-232C cabl PGA-299C
MB9OF823 FPT-80P-M05 cave or (PGA-299C)
[OFP80P USB cable or
-80 LAN cable
(0.65 mm, 14 x 14 mm) MB2147-562 *°
FPT-80P-M11
LQFP-100P MB90V340E-101
MB90867E (0.5 mm, 14 x 14 mm) MB2147-581 *5 (1-clock system)
MB90867ES FPT-100P-M05 or
MBS0BGOE/ES MB9O0F867E QFP-100P MB90V340E-102
MB9O0F867ES 0.65 mm, 14 x 20 mm MB2147-582 *5 2-clock system
( , )

FPT-100P-M06

(PGA-299C)
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Support Hardware for F2MC-16LX Family

Equipment for Program to Flash/OTP/EPROM

Microcontroller subject Program

Parallel Programmer

Serial Programmer

Target
Microcontroller

Product name

Programmer
(manufacturer)

IC Package Conversion
Adapter (for program)

Programmer (manufacture)

Product name

Minato Electronics

MF13-785B *¢
MF05-785B *°

MB90F568
FPT-64P-M06 Flash Support Group TEF110-562F06AP-2 *8
Data I/0 Not supported MB90567
MF13-786B *¢ MB90568
Minato Electronics MFO5-7868 *¢ MB90F568
MB90F568
FPT-64P-M09 Flash Support Group TEF110-562F07AP-2 *8
Data I/0 Not supported
. . MFO00-729B *¢
Minato Electronics MFO5-7298 *° MB90574C
MB9O0F574A MB9OF574
a - - D *8
FPT-120P-M21 Flash Support Group TEF110-574F04AP-2 MBOOF574A
Data 1/0 Not supported
- *6
Minato Electronics 2 TSUZUKI DENSAN Moooers
MB9OF574A i, * TF-WRITER MBO0574C
FPT-120-M13 Flash Support Group TEF110-574F02AP-2 *8 MBSOF574
*7 Yokogawa Digital Computer
55024 « Main unit: AF2xx ME O
Minato Electronics MF00-22B *¢ » Control modules compatible with vari- [MB90573
MB9OF574A Flash Support Group TEF110-523F08AP-2 *¢ ous microcontrollers MB90574
FPT-120P-M05  Other options MB90F574
Data I/0 Not supported MB90F574A
MB90F583C . . MF00-989B *¢
MB9OF583CA Minato Electronics MFO5-989A *¢ MB90583C
MB9IOF584C Flash Support Group TEF110-553F01AP-2 "¢ MBYO0583CA
MB90F584CA MB90F583C
FPT-100P-MO06 Data 1/0 S5023 *7 MB90F583CA
MB9OF583C . . MF00-709A *6 MB90F584C
MBOOF583CA Minato Electronics MF05-709B *¢ MB9OF584CA
MBOOF584C Fiash Support Grou TEF110-5680F03AP-2 ¢ MB90587C
MB90F584CA PP P MB90587CA
FPT-100P-M05 Data 1/0 Not supported
. . MF00-989B *¢
Minato Electronics . MB90591G
MBooFeeda MF05-989A ™ MBYOF591G
FPT-100P-M06 Flash Support Group TEF110-553F01AP-2 *8 MB90594G
Data I/O S5023 77 MBOOF594G
. . MF00-989B *¢
Minato Electronics MFO5-989A *°
MB90F598G . MB90598G
FPT-100P-M06 Flash Support Group TEF110-553F01AP-2 *8 MB9OF598G
Data 1/0 S5023 *7
MB90F803 ek 2y
MBOOF804 MB90F803
Flash Support Group TEF110-328F12AP-2 *8 MB90804 *2
MB90F809
FPT-100P-M06 MDA
B B Yokogawa Digital Computer MB90F809
* Main unit: AF2xx
* Control modules compatible with vari-
ous microcontrollers
MB90F822A * Other options
MB90F823A Flash Support Group TEF110-822F27AP
FPT-80P-M06
MB90F822A MB90822
MB90F823A Flash Support Group TEF110-822F28AP MB90F822A
FPT-80P-M05 MB90F823A
MB90F822A
MB9O0F823A Flash Support Group TEF110-822F32AP
FPT-80P-M11
MBOOF867E
MB90F867ES Flash Support Group TEF110-328F13AP-2 MB90867E
FPT-100P-M05 MB90867ES
MB90F867E MB90F867E
MB9OOF867ES Flash Support Group TEF110-328F12AP-2 *8 MB90F867ES

FPT-100P-M06
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Support Hardware for FAMC-16LX Family

Development Tools

Target Microcontroller

Fujitsu Microelectronics ICE

Evaluation Device

. Package . :
Series name Product name (Lead pitch, body size) Probe Main unit, other
MB90882
MB90882S LQFP-100P * Main unit : MB2147-01
MB90883 (0. 5 mm, 14 x 14 mm) MB2147-581 *5 « Adaptor board :
MB90883S FPT-100P-M20 MB2147-20
MB90884 * Evaluation device :
MB90884S (separately available)
e MB90F882 * Emulator debugger soft- MBIOVEB0A
MB90F882S ware : SOFTUNE
MBO0F883A QFP-100P * RS-232C cable or
MB90F883AS (0.65 mm, 14 x 20 mm) MB2147-582 *5 USB cable or
MBO0F884A FPT-100P-M06 LAN cable
MBO0F884AS
* Main unit : MB2147-01
* Adaptor board :
MB2147-10
 Evaluation device :
LQFP-48P .
MB90F897 . N (separately available) MB90V495G
IEETEeE MB9OF897S (0.5mm, 7 x 7 mm) MB2132-466 " |, Emulator debugger soft- | (PGA-256C)
FPT-48P-M26 .
ware : SOFTUNE
* RS-232C cable or
USB cable or
LAN cable
LQFP-120P
MB90F922 MB90V920
MB90920 (0. 5mm, 16 x 16 mm) MB2132-469
MB90F922S FPT-120P-M21 (PGA-299C)
QFP-100P
(0.65 mm, 14 x 20 mm) MB2147-583
MB90947A FPT-100P-M06 * Main unit : MB2147-01
MB90945 MB90F946A « Adaptor board : MB90V390HB
MB90F947A LQFP-100P MB2147-20 (PGA-299C)
MB90F949A  Evaluation device :
(0. 5 mm, 14 x 14 mm) MB2147-584 .
FPT-100P-MO5 (separately available)
* Emulator debugger soft-
LQFP-48P ware : SOFTUNE
MB90F962 ) * RS-232C cable or MB90V340E
MB90960 (0.5 mm, 7 x 7 mm) MB2147-5421
MB90F962S ’ USB cable or (PGA-299C)
LQFP-64P
MB90980 MB90F983 (0.5 mm, 10 x 10 mm) MB2147-541 *5 I\(/IFI,3G92V24;395£3)
FPT-64P-M03

*1: Under development
*2 : Being planned
*3: The IC package conversion adapter provided by Sunhayato is required for connecting the probe cable (separately available).
100QF-100SQF-16F : For QFP-100 (0.65mm, 14 x 20mm) to SQFP-100 (0.5mm, 14 x 14mm)
64SD-64QF2-8L : For SHDIP-64 to QFP-64
Sales Info: Advanced Interconnectics http://advintcorp.com
*4 : The Yamaichi Electronics |IC socket is always required for connecting each probe cable (separately available).
1C149-100-_14-B5 (_ = “0” positioning post unavailable, _ = “1” positioning post available) for QFP-100 (lead pitch : 0.65mm, body size : 14 x

20mm)

Sales Info:
* USA: Yamaichi Electronics Inc. TEL(408)4520797
* Europe Denmark: Wimatok A.S. TEL(65)351446

England:

Finland:
France:
Germany:

Glyn GmbH TEL:(49)61278077
Connector Service GmbH TEL:(089)429277

ltaly:

Spain:
Sweden:
Switzerland:

* Asia Singapore: Yamco Electronics Pte Ltd. TEL(336)6522
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Korea:
Taiwan:

Radiatron Components Ltd. TEL(01)8911221
AB Connector Ltd. TEL(0604)712000
Dualtek Oy TEL(80)8019911
Manudax-France TEL(1)4342-2050
Macrotron AG TEL(089)4208148

Eurosab International s.r.l TEL(02)93169781
S.A Generalde Imporciones Electronicas TEL(1)416-92-61
Bexab Electronics TEL(08)7680560
Slcovend AG TEL(01)8303161

Asia Yamaichi Electronics,Inc. TEL(02)482-7263
Sing Way Co. TEL:(02)718-5971

Joung Lai Trading Co. Ltd. TEL:(02)754-1022
For IC sockets, it should be noted that there is a slight difference in footprint size between these and other mass-produced packages. Therefore,
caution is required in designing the footprint of the print board.



Support Hardware for F2MC-16LX Family

Equipment for Program to Flash/OTP/EPROM

Microcontroller subject Program

Parallel Programmer

Serial Programmer

Target

Microcontroller

Programmer IC Package Conversion
Product name (manufacturer) Adapter (for program) Programmer (manufacture) Product name

MB90F882
MB90F882S MB90882
MB90F883A MB90882S
MB90F883AS Flash Support Group TEF110-328F13AP-2 *8 MB90883
MB9O0F884A MB90883S
MB9O0F884AS MB90884
FPT-100P-M05 MB90884S
MB90F882 MB90F882
MB90F882S MB90F882S
MB90F883A MB90F883A
MB9OF883AS Flash Support Group TEF110-328F12AP-2 *8 MB90F883AS
MB90F884A MB90F884A
MB90F884AS MB90F884AS
FPT-100P-M06

Yokogawa Digital Computer

* Main unit: AF2xx
MB90F897 * Control modules compatible with vari- MBOOF897
MB90F897S Flash Support Group TEF110-387F15AP ous microcontrollers MBIOFS97S
FPT-48P-M26 * Other options
MB90F922
MB9OF922S Flash Support Group TEF110-394F16AP mgggigﬁﬁs
FPT-64P-M03
MB90F946A
MB90F947A
MB9OOF949A Flash Support Group TEF110-328F12AP-2 MB90947A
FPT-100P-M06 MB90F946A
MB90F946A MB90F947A
MB9O0F947A MB90F949A
MB9OF949A Flash Support Group TEF110-328F13AP-2
FPT-100P-M05
MB90F962
MB90F962S Flash Support Group TEF110-387F15AP-2 . mgggigggs
FPT-48P-M26

Yokogawa Digital Computer
MBOOF983 * Main unit: AF2xx ] ] ]
FPT-64P-M03 Flash Support Group TEF110-90F983 » Control modules compatible with vari- IMB90F983

ous microcontrollers
* Other options

*5:  TQPACK and NQPACK required for the connecting target of probe cable:
NQPACK048SD and HQPACKO048SD (attached) for LQFP-48 (lead pitch: 0.5 mm; body size: 7 x 7 mm)
NQPACKO064SB and HQPACK064SB140 (attached) for LQFP-64 (lead pitch: 0.65 mm; body size: 12 x 12 mm)
NQPACK064SD-ND and HQPACKO064SD (attached) for LQFP-64 (lead pitch: 0.5 mm; body size: 10 x 10 mm)
NQPACKO80RA and HQPACKO80RA (attached) for QFP-80 (lead pitch: 0.8 mm; body size: 14 x 20 mm)
NQPACKO080SB and HQPACKO080SB160 (attached) for LQFP-80 (lead pitch: 0.65 mm; body size: 14 x 14 mm)
NQPACKO080SD and HQPACKO080SD (attached) for LQFP-80 (lead pitch: 0.5 mm; body size: 12 x 12 mm)
NQPACK100RB179 and HQPACK100RB179 (attached) for QFP-100 (lead pitch:0.65 mm; body size: 14 x 20 mm)
NQPACK100SD-ND and HQPACK100SD (attached) for LQFP-100 (lead pitch: 0.5 mm; body size: 14 x 14 mm)
NQPACK120SD220 and HQPACK120SD226 (attached) for QFP-120 (lead pitch:0.5 mm; body size: 20 x 20 mm)
TQPACK120/144SD and TQSOCKET120/144SDP (attached) for QFP-120 (lead pitch: 0.5 mm; body size: 20 x 20 mm)
NQPACK120SD and HQPACK120SD (attached) for QFP-120 (lead pitch: 0.5 mm; body size: 16 x 16 mm)
NQPACK120SE and HQPACK120SE (attached) for LQFP-120 (lead pitch: 0.4 mm; body size: 14 x 14 mm)

Caution: For the TQPACK and NQPACK, it should be noted that there is a slight difference in footprint size between these and
other mass-produced packages.
Therefore,caution is required in designing the footprint of the print board.

Sales Info:

* USA: OESS Co. San Jose Office TEL(408)437-1582

OESS GmbH TEL(06106)2857890
*6: Compatible Minato Electronics ROM programmers: MODEL 1890A (Ver. 2.5 or later) + OU910 (Ver. 4.32r or later), MODEL 1893 (Ver. 1.10l or
higher) , MODEL 1931 (Ver. 1.10I or higher) , MODEL 1930 + SU3000LX (Ver. 4.10! or higher) ;
Contact details: TEL (81-45) 591-5611; FAX (81-45) 592-2854
*7: Compatible Data /O ROM programmers: OPTIMA, Dual-Package, OCTAL, QUAD: TEL(81-3) 3779-2151

*8: Compatible Flash Support Group ROM programmers: AF9708, AF9709/B: URL http://www.j-fsg.co.jp/e/top.html
*9:  Adaptor for MODEL-1940

* Europe Germany:
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Support Hardware for FR Family

Target Microcontroller

Development Tools

Package Fujitsu Microelectronics ICE
Lead pitch
Product name (bod 2ize)’ - Evaluation Device
y —_
Package code Adapter, header Main unit, other - Package
9 - DSU type
- Adapter unit: MB2197-101 *2
LQFP-100
::();_'}rqrgé:)4’\>ﬂ<o154mm) Note: Yamaichi Electronics IC socket is required separately
(Option: 1C149-100-[_25-B5).
- MB91V101A
MB91101A - PGA135
- Main unit: -bsu2
MB2197-01
- DSU cable:
- Adapter unit: MB2197-102 *2 MB2197-10
QFP-100 - Evaluation device :
::0':"(_"'_51"(‘)'81’51:/';620"1"‘) Note: Yamaichi Electronics IC socket is required separately separately available
(Option: 1C149-100-[]14-B5). - Option )
ROM alternate unit: MB2197-90
- RS232C cable or
LAN cable
- Debugger software: SOFTUNE
LQFP-120 - Adapter unit: MB2197-103 *3 _MB91V108
I (0.5mm, 16 x 16mm) - PGA135
MB91108 F#T—12(’)P-M21 Note: Tokyo Eletech IC socket is required separately . DSU2
(1-set is bundled.: NQPACK120SD, HQPACK120SD) .
LQFP-120 - Adapter unit: MB2197-103 *3 _MB91V121
RESLS :?Pirqrzno:fl\;z“fmm) Note: Tokyo Eletech IC socket is required separately 326;35
(1-set is bundled: NQPACK120SD, HQPACK120SD).
- Adapter board: MB2197-160
MB91F127 '(‘OQSF i]';]og 4x14mm) | Header: MB2197-162 ) I\P/lgi;ggmg
MB91F128 F#T—1OOYP-M05 Note: Tokyo Eletech IC socket is required separately .DSU3
(1-set is bundled.: NQPACK100SD-ND, HQPACK100SD) .
LQFP-144 - Adapter. board: M8219*7-130 - MB91FV130
MB91133 (0.5 mm,20 x 20 mm) - Header: MB2197-135 *3 - PGA299
MB91F133A F#T—144YP-M08 Note: Tokyo Eletech IC socket is required separately .DSU3
(1-set is bundled: NQPACK144SD-ND, HQPACK144SD) . |- Main unit:
MB2198-01
- DSU cable:
- Adapter board: MB2197-150 MB2198-10
LQFP-144 R HeaZer: MB2197-155 *3 - Evaluation device: separately avail- |- MB91V151A
MESIIOES (0.5mm.20 x 20mm) Note: Tokyo Eletech IC socket is required separately able - PGA299
FPT-144P-Mo08 (1'set is bundled: NQPACK144SD-ND, HQPACK144SD) . |- RS232C cable or USB cable or LAN |- DSU3
’ ’ cable
- Debugger software: SOFTUNE
MB91154 LQFP-144 :Q(;ZZ:;F- ‘;;;;5“7"_3?597;150 - MB91FV150
mgg} '1:?‘25 A S:()F.g_[qr:‘,‘%(?’\;oZBOmm) Note: Tokyo Eletech IC socket is required separately Bgﬁggg
(1-set is bundled: NQPACK144SD-ND, HQPACK144SD) .
- Main unit:
MB2198-01
. - DSU cable:
LQFP-120 e D 2 10190 MB2198-10 - MB91FV150
MB91F158 (0.4mm, 14 x 14mm) Note: Tc;k o Eletech IC socket is required separatel - Evaluation device: separately avail- |- PGA299
FPT-120P-M05 ;o q paratey able -DSU3

(1-set is bundled: NQPACK120SE, HQPACK120SE) .

- RS232C cable or USB1.1 cable or
LAN cable: Commercial product
- Debugger software: SOFTUNE
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Development Tools

Equipment for Program to Flash

Evaluation board

Microcontroller Subject to
Program

Parallel programmer

Serial programmer

Target
Microcontroller

Fujitsu Microelectronics

Sunhayato Corp.

Product name
(Package)

Maker name

Programming
adapter

Maker name
Product name

Product name

1)
- Main board: MB91906EB
- Daughter board: MB91901EB
*: Simple substance use is possible. (Evalu-
ation device is with mounting. Connection
use of ICE is possible (DSU ) .

2)
- Main board: MB91906EB
- Daughter board: MB91902EB
*: Simple substance use is possible.
(Option: MB91101A, Connection use of
SOPHIA SYSTEMS or YDC ICE is possi-
ble. (NQPACK socket
Note: Fujitsu ICE is not connectable
(Yamaichi Electronics socket).

3)
- Main board: MB91906EB
- Simple target for ICE: MB91903EB
*: Simple substance use is possible. (Evalu-
ation device is with mounting. Connection
use of ICE is possible (DSU) .

Not supported

Not supported

MB91101A

- Main board: MB91906EB
- Daughter board: MB91907EB
*: Connection use of ICE is possible
(NQPACK socket is used).

Not supported

MB91107A
MB91108

- Main board: MB91906EB
- Daughter board: MB91907EB
*: Simple substance use is possible (Option:
MB911121 , Connection use of ICE is
possible (NQPACK socket is used).

Not supported

MB91121

- Main board: MB91906EB
- Daughter board: MB91910EB

Not supported

MB91F128
FPT-100P-MO05

Flash Support Group **

TE110-123F14AP

Yokogawa Digital
Computer
NETIMPRESS *¢

MB91F127
MB91F128

- Main board: MB91906EB
- Daughter board: MB91908EB
*: Simple substance use is possible (Option:
MB91F133A , Connection use of ICE is
possible (NQPACK socket is used).

Not supported

MB91F133A
FPT-144P-M08

Minato Electronics *#

MF00-871
(for MODEL 1893/
1931
MF05-871
(for MODEL1940)

Yokogawa Digital
Computer
NETIMPRESS *¢

MB91133
MB91F133A

- Main board: MB91906EB
- Daughter board: MB91911EB
*: Simple substance use is possible (Option:
MB91F155A , Connection use of ICE is
possible (NQPACK socket is used).

Not supported

MB91151A

- Main board: MB91906EB
- Daughter board: MB91911EB
*: Simple substance use is possible.
(Option: MB91F155A , Connection use of
ICE is possible (NQPACK socket is used).

Not supported

MB91F155A
FPT-144P-M08

Minato Electronics *#

MF13-1003A
(for MODEL1893/
1931
MF05-103
(for MODEL1940)

Flash Support Group **

TE110-155F10AP

Yokogawa Digital
Computer
NETIMPRESS *¢

MB91154
MB91155
MB91F155A

- Main board: MB91906EB
- Daughter board: MB91911EB
*: Simple substance use is possible.
(Option: MB91F155A , Connection use of
ICE is possible (NQPACK socket is used).

Not supported

MB91F158
FPT-120P-MO05

Minato Electronics **

MF13-1271
(for MODEL 1893/
1931)
MF05-1271
(for MODEL1940)

MB91F158
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Target Microcontroller

Development Tools

Package Fujitsu Microelectronics ICE
(Lead pitch,
Product name ; - Evaluation Device
body size) T
Package code Adapter, header Main unit, other - Package
- DSU type
LQFP-100P - Adapter_ board: MB2198-140 - MB91V210
- Header: MB2198-142
MB91F211B (0.5mm, 14 x 14mm) Note: Tokvo El hic et i ired | - PGA420
FPT-100P-M20 ote: Tokyo Eletec socket is required separately - DSU4
(1-set is bundled: NQPACK100SD-ND, HQPACK100SD) .
LQFP-144P - Adapter‘ board: MB2198-140 - MB91V210
MB91213A - Header: MB2198-141
(0.5mm, 20 x 20mm) ° ) ) - PGA420
MB91F213A FPT-144P-M08 Note: Tokyo Eletech IC socket is required separately _DSU4
(1-set is bundled: NQPACK144SD-ND, HQPACK144SD)
- Adapter board: MB2198-130
MB91F223 LQFP-144P - Header: MB2198-132 - MBS1v220
MB (0.5mm, 20 x 20mm) . . . - PGA401
91F223S FPT-144P-M08 Note: Tokyo Eletech IC socket is required separately . DSU4
(1-set is bundled: NQPACK144SD-ND, HQPACK144SD)
MB91233L LQFP-120P - Adapter board: MB2198-130 - MB91V230
- Header: MB2198-121
MB91F233 (0.4mm, 14 x 14mm) N c . . - PGA401
MB91F233L FPT-120P-M05 Note: Tokyo Eletech IC socket is required separately . DSU4
(1-set is bundled: NQPACK120SE, HQPACK120SE) .
* - R -
MB91248 X LQFP-144P Adapter‘ board: MB2198-130 - MB91V245A
MB91248S *! - Header: MB2198-123
(0.5mm, 20 x 20mm) ° ) ) - PGA401
MB91F248 FPT-144P-M08 Note: Tokyo Eletech IC socket is required separately - Main unit: _DSU4
MB91F248S (1-set is bundled: NQPACK144SD-ND, HQPACK144SD) MB2198-01
- Evaluation device: separately avail-
able
- Debugger software: SOFTUNE
LQFP-100P - Adapter board: MB2198-130 - RS232C cable: Commercial product
(0.5mm, 14 x 14mm) - Header: MB2198-126 ** (9pin-9pin cross)
FI5T-106P-M05 Note: Tokyo Eletech IC socket is required separately - USB1.1 cable: Commercial product
(1-set is bundled: NQPACK100SD-ND, HQPACK100SD) . |- LAN cable: Commercial product
MB91263B - MB91V260B
MB91264B - PGA401
MB91F264B - DSU4
- Adapter board: MB2198-130
QFP-100P - Header: MB2198-122
(0.65mm, 14 x 20mm) Note: Tokyo Eletech IC socket is required separately
FPT-100P-M06 (1-set is bundled: NQPACK100RB179-A,
HQPACK100RB179) .
MB91267A - Adapter board: MB2198-130
MB91267NA LQFP-64 - Header: MB2198-128 - MB91V265A
(0.65mm, 12 x 12mm) . . . - PGA401
MB91F267A FPT-64P-M09 Note: Tokyo Eletech IC socket is required separately . DSU4
MB91F267NA (1-set is bundled: NQPACK064SB, HQPACK064SB140) .
MB91F273 - Adapter board: MB2198-130
MB91F273S LQFP-100 - Header: MB2198-129 - MB91v280
(0.5mm, 14 x 14mm) N . . - PGA401
MB91F278 FPT-100P-M05 Note: Tokyo Eletech IC socket is required separately - DSU4
MB91F278S (1-set is bundled: NQPACK100SD-ND, HQPACK100SD) .
- Main unit:
MB2198-01
- Adapter board: MB2198-100 - DSU cable:
LQFP-144 - Header: MB2198-101 *2 MB2198-10 - MB91V301A
MB91302A (0.4mm, 16 x 16mm) Note: Tokyo Eletech IC socket is required separately - Evaluation device: separately avail- |- PGA179
FPT-144P-M12 (1-set is bundled: NQPACK144SE, HQPACK144SE) . able - Dsu4

- RAM board (Option) : MB2198-90

- RS232C cable or USB cable or LAN
cable
- Debugger software: SOFTUNE
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Development Tools

Equipment for Program to Flash

Evaluation board

Microcontroller Subject to

Parallel programmer

Serial programmer

Target
Microcontroller

Program
Fujitsu Microelectronics Sunhayato Corp. LB Maker name 02 O +LED R Product name
(Package) adapter Product name
MB91F211B N
Not supported Not supported FPT-100P-M20 Flash Support Group **|Under development — MB91F211B
MB91F213A 5 MB91213A
Not supported Not supported FPT-144P-M08 Flash Support Group TEF110-91F213 — MB91F213A
MB91F223 MB91F223
Not supported Not supported MB91F223S Flash Support Group *5| TEF110-248F42AP — MB91F223S
FPT-144P-M08
MF13-1330
Minato Electronics ** | (for MODEL1893/
MB91F233 1931) Yokogawa Digital | MB91233L
- MB91920EB Not supported MB91F233L Computer MB91F233
FPT-120P-M05 NETIMPRESS *¢ MB91F233L
Flash Support Group *5| TEF110-233F20AP
*1
MB91F248 Yokogawa Digital mgg] 2228 N
Not supported Not supported MB91F248S Flash Support Group *5| TEF110-248F42AP Computer MBO1F248
- | *6
FPT-144P-M08 NETIMPRESS MB91F248S
MF13-1605
Minato Electronics *# | (for MODEL1893/ |Flash Support Group *°
1931) AF9101
MB91F264B
FPT-100P-M05 Yokogawa Digital
- Main unit: BBF- Computer
2001-MBO1l Flash Support Group *5| TEF110-264F34AP|  NETIMPRESS *¢
; %aé‘g_hz‘gg;‘_””' MB91263B
- MB91921EB MB91264B
FR100CAN2-NB MB91F2648
- Main + Daughter MF13-1427
unit: BBF-2001- Minato Electronics ** | (for MODEL1893/ |Flash Support Group **
FR100CAN2-NS 1931) AF9101
MB91F264B
FPT-100P-M06 Yokogawa Digital
Computer
Flash Support Group *5| TEF110-264F21AP|  NETIMPRESS *¢
MB91F267A Yokogawa Digital mgg]gg;ﬁ A
Not supported Not supported MB91F267NA  |Flash Support Group *5| TEF110-267F43AP Computer MB91F267A
FPT-64P-M09 NETIMPRESS *¢
MB91F267NA
- Main unit: BBF-
2004
- Daughter unit: MB91F273
BBF-2004- MB91F272 N MB91F273S
Not supported FR100SCL-NB FPT-100P-MO5 Flash Support Group *5| TEF110-272F39AP — MB91F278
- Main + Daughter MB91F278S
unit: BBF-2004-
FR100SCL-NS
- Main board: MB91906EB Not supported o o o o MB91302A

- Daughter board: MB91914EB
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Target Microcontroller

Development Tools

Package Fujitsu Microelectronics ICE
(Lead pitch,
Product name ; - Evaluation Device
body size) T
Package code Adapter, header Main unit, other - Package
- DSU type
LQFP-176 - MB91305
MB91305 (0.5 mm, 24 x 24 mm) - - LQFP-176
FPT-176P-M07 - DSU4
- Adapter board: MB2197-170A
MB91306R LQFP-120 - Header: MB2197-172 *3 - MB91V307R
MB91307B (0.5 mm, 16 x 16 mm) Note: Tokyo Eletech IC socket is required separately - PGA135
MB91307R FPT-120P-M21 (1-set is bundled: NQPACK120SD, HQPACK120SD. - DSU3
- RAM board (Option) : MB2197-91
LQFP-144 - MB91FV310A
MB91F312A (0.5 mm, 20 x 20 mm) - - LQFP-144
FPT-144P-M08 -DSU4
LQFP-176 - MB91F313
MB91F313 (0.5 mm, 24 x 24 mm) - - LQFP-176
FPT-176P-M07 - Main unit: -DSU4
MB2198-01
- DSU cable:
LQFP-120 MB2198-10 - MB91F314A
MB91F314A (0.5 mm, 16 x 16 mm) - - Evaluation device: separately avail- |- LQFP-120
FPT-120P-M21 able - Dsu4
- Debugger software: SOFTUNE
- RS232C cable: Commercial product
MB91316A LQFP-176 (9pin-9pin cross) - MB91FV319A
MB91F318A (0.5 mm, 24 x 24 mm) - - USB1.1 cable: Commercial product |- LQFP-176
MB91F318B FPT-176P-M07 - LAN cable: Commercial product - DSu4
LQFP-176 - MB91FV319R
mgg},’ig}gg (0.5 mm, 24 x 24 mm) ; -LQFP-176
FPT-176P-M07 - DSU4
- MB91F345B
MB91F3458 '(-OQ; AR ) ) - MB91F3468
MB91F346B *' ] ¢ - LQFP-100
FPT-100P-MO05 - DSU4
mgg}gg;ﬁ LQFP-120 :dapter_ board: MBZ19*83 110 - MBO1V350A
- Header: MB2198-112
MB91353A (0.5mm, 16 16Mm) |\t Tokyo Eletech IC socket i ired tel - BGA420
FPT-120P-M21 ote: 10kyo Eletecl socket Is required separately -DSU4
MB91F353A (1-set is bundled: NQPACK120SD, HQPACK120SD. - Main unit:
MB2198-01
- Evaluation device: separately avail-
able
Debugger software: SOFTUNE
- RS232C cable: Commercial product
(9pin-9pin cross)
- USB1.1 cable: Commercial product
mgg}ggg: LQFP-176 adapter‘ board: MB219§53 110 LAN cable: Commercial product - MB91V350A
- Header: MB2198-111
MB91F355A (0.5mm, 24 x 24mm) |\ 4 okyo Eletech IC socket ired tel - BGA420
FPT-176P-M02 : Tokyo Eletecl socket is required separately _DSU4
MB91F356B (1-set is bundled: NQPACK176SD, HQPACK176SD.
QFP-208 e 2197120 - MBO1FV360GA
MB91F362GB (0.5 mm,28 x 28 mm) Note: N . . - PGA401
FPT-208P-M04 ote: Tokyo Eletech IC socket is required separately - Main unit: .DSU3
(1-set is bundled.: NQPACK208SD, HQPACK208SD) . MBZ198'-01
- DSU cable:
MB2198-10
- Evaluation device: separately avail-
LQFP-120 able
- - Debugger software: SOFTUNE
MB91F364G (0.5mm, 16 x 16mm) - RS232C cable: Commercial prod-
FPT-120P-M21 uct(9pin-9pin cross)
- USB1.1 cable: Commercial product
LQFP-120 - Adapter board: MB2197-120 - LAN cable: Commercial product - MB91FV360GA
MB91F365GB (0.5mm, 16 x 16mm) - Header: - PGA401
FPT-120P-M21 MB919360-120L or MB919360-120H - DSU3
LQFP-120
mggﬁgggéa (0.5mm, 16 x 16mm)

FPT-120P-M21
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Development Tools

Equipment for Program to Flash

Evaluation board

Microcontroller Subject to

Parallel programmer

Serial programmer

Target
Microcontroller

Program
Fujitsu Microelectronics Sunhayato Corp. LB Maker name 02 O +LED R Product name
(Package) adapter Product name
- MB91925EB - — — — — MB91305
. X MB91306R
e o B Notsspored | - - N e
¥ MB91307R
MF00-1526
- MB91918EB Not supported MBO1FVST0A | oo Electronics * | (for MODEL1893/ | Not supported | MB91F312A
FPT-144P-M08 1931)
MB91F313 N
— Not supported FPT-176P-M07 Flash Support Group *3| TRF110-91F313 — MB91F313
MB91F314A N
— Not supported FPT-120P-M21 Flash Support Group *5| TRF110-91F313 — MB91F314A
MB91316A
MB91FV319A . . MFO05-1695
— Not supported y g Minato Electronics ** Not supported MB91F318A
FPT-176P-M07 (for MODEL1940) MB91F318B
MB91FV319R N MB91F318R
— Not supported FPT-176P-M07 Flash Support Group *3| TEF110-91FV319R Not supported MB91F318S
MB91F345B

Not supported

Not supported

Under planning

MB91F346B *!

Minato Electronics *#

Under development

i MB91351A
- Main board: MB91906EB Not stpported MB91F353A Y°kg%am‘”aug§”a' MB91352A
- Daughter board: MB91922EB Pp FPT-120P-M21 NETIMPRESS *» | MB91353A
MB91F353A
Flash Support Group *3| TEF110-353F18AP
MF13-1361
Minato Electronics ** | (for MODEL1893/
1931) . MB91354A
- Main board: MB91906EB Not suborted MB91F355A Y°k%%am‘”au?;§”a' MB91355A
- Daughter board: MB91916EB PP FPT-176P-M02 NETIMP%ESS « | MBO1F355A
MB91F356B
Flash Support Group *5| TEF110-355F19AP
- Main board: MB91906EB MFO00-892
- Daughter board: MB91913EB MBO1F362GA (for MODEL 1893/ Yokogawa Digital
*: Simple substance use is possible (Option: Not supported FPT-208P-M04 Minato Electronics ** 1931) Computer MB91F362GB
MB91F362GA , Connection use of ICE is MF05-892 NETIMPRESS *¢
possible (NQPACK socket is used). (for MODEL1940)
MB91F364G MF00-964
Not supported Not supported Minato Electronics ** | (for MODEL1893/ Not supported MB91F364G
FPT-120P-M21 1931)
MFO00-964
Not supported Not supported MB91F365GB Minato Electronics ** | (for MODEL1893/ Not supported MB91F365GB
FPT-120P-M21 1931)
MFO00-964
MB91F366GB . - MB91366GA
Not supported Not supported FPT-120P-M21 Minato Electronics ** | (for M1Oé)3|§l)_1893/ Not supported MB91F366GB
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Target Microcontroller

Development Tools

Package Fujitsu Microelectronics ICE
Lead pitch
Product name (bod ';ize)’ - Evaluation Device
y . .
Adapter, header Main unit, other - Package
Package code -DSU type
LQFP-120
MB91F367GB (0.5mm, 16 x 16mm)
FPT-120P-M21
LQFP-120 - Adapter board: MB2197-120 - MB91FV360GA
MB91F368GB (0.5mm, 16 x 16mm) - Header: - PGA401
FPT-120P-M21 MB919360-120L or MB919360-120H - DSU3
LQFP-120
MB91F376G (0.5mm, 16 x 16mm)
FPT-120P-M21
QFP-160 ) - MB91FV360GA
MBO1F3G9GA | (0.65mm,28 x 2gmm) | fdaPler boarc: MBZ197:120 - PGA401
FPT-160P-M15 - neader: - -DSU3
LQFP-176P - MB91461
MB91461 (0.5 mm, 24 x 24 mm) — - LQFP176
FPT-176P-M07 - DSU4
LQFP-64P . - MB91V460
MB91F463N (0.65 mm, 12 x 12 mm) | A3Pier beard: MB2198-500A - BGAG60
FPT-64P-M23 ' -DSuU4
LQFP-100P - Adapter board: MB2198-600A5 - MB91V460
MB91F464A (0.5 mm, 14 x 14 mm) |- Adapter board: MB2198-600A4 (GHS) - BGA660
FPT-100P-M20 - Header: MB2198-606 (non level shifter) - DSU4
- Adapter board: MB2198-600A5
LQFP-144P - Adapter board: MB2198-600A4 (GHS) - MB91V460
MB91F465B (0.5 mm, 20 x 20 mm) |- Header: MB2198-604B (non level shifter) - BGA660
FPT-144P-M08 - Header: MB2198-634B (level shifter) . . - DSU4
- Header: MB2198-664 (single chip) - "ﬁé"z;lgg-m
LQFP-120P - Adapter board: MB2198-600A5 - DSU cable: - MB91V460
MB91F465K (0.5 mm, 16 x 16 mm) |- Adapter board: MB2198-600A4 (GHS) MBZ198-1-0 - BGA660
FPT-120P-M21 - Header: MB2198-609 (non level shifter) - Evaluation device: separately avail- | DSU4
- Adapter board: MB2198-600A5 able
LQFP-100P - MB91V460
MBO1F465X (OQS mm, 14 x 14mm) | Adapter board: MB2198-600A4 (GHS) - Debugger software: SOFTUNE ) BGgAGGOG
F#T—‘IOOYP-MZO - Header: MB2198-602 (non level shifter) - RS232C cable: Commercial prod- . DSU4
- FlexRay expansion board: MB2198-603 uct(9pin-9pin cross)
LQFP-176P . - USB1.1 cable: Commercial product |- MB91V460
(0.5mm, 24 x 24 mm) | Qdazter vg;ci.ghsll%%;g(?ﬁofmh'ﬁ ) - LAN cable: Commercial product - BGA660
- Header: - evel shirter,
FPT-176P-M07 - DSU4
MB91F467R LQFP-176P MB91V460
- - Adapter board: MB2198-600 )
(0.5mm, 24 x24 mm) | § ¥ . - BGA660
FPT-176P-M07 Header: MB2198-601 (non level shifter) . DSU4
- Adapter board: MB2198-600A5
LQFP-144P - Adapter board: MB2198-600A4 (GHS) - MB91V460
MB91F467B (0.5 mm, 20 x 20 mm) |- Header: MB2198-604B (non level shifter) - BGA660
FPT-144P-M08 - Header: MB2198-634B (level shifter) - DSU4
- Header: MB2198-664 (single chip)
QFP-144P - Adapter board: MB2198-600A5 - MB91V460
MB91F467C (0.5 mm, 20 x 20 mm) |- Adapter board: MB2198-600A4 (GHS) - BGA660
FPT-144P-M08 - Header: MB2198-607 (non level shifter) - DSU4
LaFP-20P  Adaptor board: MB2196.600A (GHS) - MBS V40
MB91F467D (0.5mm, 28 x28 mm) | . a8 X - BGA660
FPT-208P-M07 Header: MB2198-605B (non level shifter) _DSU4
- Header: MB2198-635B (level shifter)
o MR O oo
- Header: MB2198-608 (non level shifter) _DSU4
- Header: MB2198-638 (level shifter)
LQFP-144P - Adapter board: MB2198-160 - MB91FV470
(0.4 mm, 16 x 16 mm) |- Header: MB2198-161 - BGA224
m331 Egg FPT-144P-M12 - Pseudo power-on debug adapter: MB2198-169 - DSU4
MB91F479 PFBGA-144P - MB91FV470
(0.8 mm, 12 x 12 mm) — - BGA224
BGA-144P-M06 - DSU4
MBO1F482 LQFP-100P - Adapter board: MB2198-160 - MB91FV470
MB91F487 (0.5 mm, 14 x 14 mm) |- Header: MB2198-162 - BGA224
FPT-100P-M20 - Pseudo power-on debug adapter: MB2198-169 - DSU4

*1: Under development
*2: A Yamaichi Electronics IC socket is required for connection of an adapter.

Contact details: TEL: (81-3)3778-6104, FAX: (81-3)3778-6171, http://www.yamaichi.co.jp/index_e.shtml
*3: A Tokyo Eletech IC socket is required for connection of an adapter (side of user’s board)

Contact details: TEL: (81-3)5295-1661, FAX: (81-3)5295-1663, http://www.tetc.co.jp/e_tet.htm

*4: MINATO ELECTRONICS INC.
Contact details: TEL: (81)45-591-5611, FAX: (81-45)592-2854, http://www.minato.co.jp/index_e.asp
*5: Flash Support Group, Inc.
Contact details: TEL: (81)53-428-8383, http://www.j-fsg.co.jp/e/top.html|
*6: Yokogawa Digital Computer Corporation
Contact details: TEL: (81)42-333-6224, FAX: (81)42-352-6107, http://www.yokogawa-digital.com/emb/en/index.html
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Development Tools

Equipment for Program to Flash

Evaluation board

Microcontroller Subject to

Parallel programmer

Serial programmer

Target
Microcontroller

Program
Fujitsu Microelectronics Sunhayato Corp. LB Maker name 02 O +LED R Product name
(Package) adapter Product name
MF00-964
Not supported Not supported MB91F367GB Minato Electronics *¢ | (for MODEL1893/ Not supported MB91F367GB
FPT-120P-M21 1931)
MF00-964
Not supported Not supported MB91F368GB Minato Electronics ** | (for MODEL1893/ Not supported MB91F368GB
FPT-120P-M21 1931)
MB91F376G MF00-964
Not supported Not supported Minato Electronics *# | (for MODEL1893/ Not supported MB91F376G
FPT-120P-M21 1931)
MFO00-1272
MB91F369GA (for MODEL 1893/ Yokogawa Digital
Under development Not supported FPT-160P-M15 Minato Electronics ** 1931) Computer MB91F369GA
MF05-1272 NETIMPRESS *¢
(for MODEL1940)
Not supported Not supported — — — — MB91461
Not supported Not supported — — — — MB91F463N
Not supported Not supported — — — — MB91F464A
Not supported Not supported — — — — MB91F465B
Not supported Not supported — — — — MB91F465K
Not supported Not supported — — — — MB91F465X
Not supported Not supported — — — — MB91F467R
Not supported Not supported — — — — MB91F467B
Not supported Not supported — — — — MB91F467C
Not supported Not supported — — — — MB91F467D
Not supported Not supported — — — — MB91F469G
Yokogawa Digital
Not supported Not supported — — — Computer
NETIMPRESS *.¢ | MB91F475
— MB91F478
Yokogawa Digital MB91F479
Not supported Not supported — — — Computer
NETIMPRESS *'*¢
Yokogawa Digital
MB91F482
Not supported Not supported — — — Computer MBO1F487

NETIMPRESS *'-*¢
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Package Line-up

Package Line-up

Package — Lead inserted type |— Dual lead Standard — DIP
I Small outline  — SH-DIP
L Matrix type —— Standard — PGA
L Surface mounted type —— Flat type Dual lead SOP
—[ SSOP
Quad lead —— QFP
L LQFP
L1 Lead less chip carrier —— Quad lead 1 LCC
- QFJ
Piggy back MQFP

DIP-28P SH-DIP-64P SSOP-40P QFP-48P
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Package Line-up

Name of package Description Lead pitch (mm)
DIP Dual In-line Package 2.54
SH-DIP * Shrink Dual In-line Package 1.778
PGA Pin Grid Array Package 1.27/2.54
SOP Small Outl!ne Package (straight lead) . 197
Small Outline L-Leaded Package (gull wing lead)
SSOP Shrink Small Outline L-Leaded Package 0.65/0.80/1.00
QFP Quad Flat Package (straight lead), . 0.40/0.50/
Quad Flat L-Leaded Package (gull wing lead) 0.65/0.80/1.00
LQFP * Low-Profile Quad Flat L-Leaded Package 0.40/0.50/0.65/0.80
LCC Leadless Chip Carrier 1.016
QFJ Quad Flat J-Leaded Package 1.27
MQFP Quad Flat Type Module 0.50/0.65/0.80/1.00

*: Package name by Fujitsu Microelectronics.
Note: Plastic surface mount packages have some limitations regarding mounting conditions. Please check before using

LQFP-100P

PGA-256C MDIP-42C
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Part number Page Document code Part number Page Document code
MB89051 32 DS07-12551-2E MB89825 18 DS07-12513-6E
MB89121 8 DS07-12509-7E MB89865 30 DS07-12504-5E
MB89123A 8 DS07-12509-7E MB89867 30 DS07-12504-5E
MB89125A 8 DS07-12509-7E MB89898 28 DS07-12524-4E
MB89131 8 DS07-12510-10E MB89899 28 DS07-12524-4E
MB89133A 8 DS07-12510-10E MB89923 22 DS07-12526-1E
MB89135A 8 DS07-12510-10E MB89925 22 DS07-12526-1E
MB89143A 28 DS07-12528-3E MB89935B 10 DS07-12541-6E
MB89144A 28 DS07-12528-3E MB89943 16 DS07-12536-5E
MB89145 28 DS07-12522-3E MB89945 16 DS07-12536-5E
MB89146 28 DS07-12522-3E MB89983 16 -
MB89161 20 DS07-12405-3E MB89F051 32 DS07-12551-2E
MB89161A 20 DS07-12405-3E MB89F202 10 DS07-12561-1E
MB89163 20 DS07-12405-3E MB89F202RA 10 -
MB89163A 20 DS07-12405-3E MB89F202RAY 10 -
MB89165 20 DS07-12405-3E MB89F202Y 10 -
MB89165A 20 DS07-12405-3E MB89F499 26 DS07-12560-1E
MB89191 6 DS07-12512-8E MB89F538 12 DS07-12547-5E
MB89191A 6 DS07-12512-8E MB89F538L 12 DS07-12548-4E
MB89191AH 6 DS07-12512-8E MB89P131 8 DS07-12510-10E
MB89193 6 DS07-12512-8E MB89P133A 8 DS07-12510-10E
MB89193A 6 DS07-12512-8E MB89P135A 8 DS07-12510-10E
MB89193AH 6 DS07-12512-8E MB89P147 28 DS07-12522-3E
MB89195 6 DS07-12512-8E MB89P165 20 DS07-12405-3E
MB89195A 6 DS07-12512-8E MB89P195 6 DS07-12512-8E
MB89202 10 DS07-12561-1E MB89P195A 6 DS07-12512-8E
MB89202Y 10 - MB89P475 12 DS07-12552-1E
MB89475 12 DS07-12552-1E MB89P485 18 DS07-12559-1E
MB89485 18 DS07-12559-1E MB89P485L 18 DS07-12559-1E
MB89485L 18 DS07-12559-1E MB89P538 12 -
MB89498 26 DS07-12560-1E MB89P558A 24 DS07-12550-1E
MB89535A 12 DS07-12547-5E MB89P568 22 DS07-12555-1E
MB89537A 12 DS07-12547-5E MB89P585B 32 DS07-12543-4E
MB89537AC 12 DS07-12547-5E MB89P585BW 32 DS07-12543-4E
MB89538A 12 DS07-12547-5E MB89P589B 32 DS07-12543-4E
MB89538AC 12 DS07-12547-5E MB89P637 14 -
MB89557A 24 DS07-12550-1E MB89P677A 14 -
MB89558A 24 DS07-12550-1E MB89P808 24 DS07-12549-1E
MB89567A 22 DS07-12555-1E MB89P825 18 DS07-12513-6E
MB89567AC 22 DS07-12555-1E MB89P867 30 DS07-12504-5E
MB89583B 32 DS07-12543-4E MB89P899 28 DS07-12524-4E
MB89583BW 32 DS07-12543-4E MB89P928 22 DS07-12526-1E
MB89585B 32 DS07-12543-4E MB89P935B 10 DS07-12541-6E
MB89585BW 32 DS07-12543-4E MB89P945 16 DS07-12536-5E
MB89589B 32 DS07-12543-4E MB89P985 16 -
MB89635R 14 DS07-12531-2E MB89PV130A 8 -
MB89636R 14 DS07-12531-2E MB89PV140 28 -
MB89637R 14 DS07-12531-2E MB89PV160 20 -
MB89673AR 14 DS07-12537-1E MB89PV190 6 -
MB89675AR 14 DS07-12537-1E MB89PV190A 6 -
MB89677AR 14 DS07-12537-1E MB89PV470 12 -
MB89803 24 DS07-12549-1E MB89PV480 18 DS07-12559-1E
MB89805 24 DS07-12549-1E MB89PV490 26 -
MB89821 18 DS07-12513-6E MB89PV530 12 DS07-12548-4E
MB89823R 18 DS07-12513-6E MB89PV550A 24 -
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Part number Page Document code Part number Page Document code
MB89PV560 22 - MB90362E 102 DS07-13746-2E
MB89PV630 14 - MB90362ES 102 DS07-13746-2E
MB89PV670A 14 - MB90362TE 102 DS07-13746-2E
MB89PV800 24 - MB90362TES 102 DS07-13746-2E
MB89PV820 18 - MB90367E 102 DS07-13746-2E
MB89PV890 28 - MB90367ES 102 DS07-13746-2E
MB89PV920 22 - MB90367TE 102 DS07-13746-2E
MB89PV930A 10 - MB90367TES 102 DS07-13746-2E
MB89PV940 16 - MB90372 130 DS07-13729-1E
MB89PV980 16 - MB90387 104 DS07-13717-3E
MB89V201 10 - MB90387S 104 DS07-13717-3E
MB89W165 20 DS07-12405-3E MB90394HA 124 DS07-13723-6E
MB89W867 30 DS07-12504-5E MB90423GA 110 DS07-13711-4E
MB90333A 134 DS07-13734-3E MB90423GC 110 DS07-13711-4E
MB90337 134 DS07-13735-2E MB90427GA 112 DS07-13711-4E

C MB90341CE 118 DS07-13747-2E MB90427GC 112 DS07-13711-4E
C MB90341CES 118 DS07-13747-2E MB90428GA 112 DS07-13711-4E
C MB90341E 118 DS07-13747-2E MB90428GC 112 DS07-13711-4E
C MB90341ES 118 DS07-13747-2E MB90437L 94 DS07-13727-1E
MB90342CE 118 DS07-13747-2E MB90437LS 94 DS07-13727-1E
MB90342CES 118 DS07-13747-2E MB90438L 94 DS07-13727-1E
MB90342E 118 DS07-13747-2E MB90438LS 94 DS07-13727-1E
MB90342ES 118 DS07-13747-2E MB90439 94 DS07-13727-1E
MB90346CE 116 DS07-13747-2E MB90439S 94 DS07-13727-1E
MB90346CES 116 DS07-13747-2E MB90443G 112 DS07-13716-2E
MB90346E 116 DS07-13747-2E MB90455 84 DS07-13728-3E
MB90346ES 116 DS07-13747-2E MB90455S 84 DS07-13728-3E
MB90347CE 116 DS07-13747-2E MB90456 84 DS07-13728-3E
MB90347CES 116 DS07-13747-2E MB90456S 84 DS07-13728-3E
MB90347E 116 DS07-13747-2E MB90457 84 DS07-13728-3E
MB90347ES 116 DS07-13747-2E MB90457S 84 DS07-13728-3E
C MB90348CE 116 DS07-13747-2E MB90462 86 DS07-13714-1E
O MB90348CES 116 DS07-13747-2E MB90467 86 DS07-13714-1E
C MB90348E 116 DS07-13747-2E MB90483C 96 DS07-13722-9E
O MB90348ES 116 DS07-13747-2E MB90487B 96 DS07-13722-9E
MB90349CE 116 DS07-13747-2E MB90488B 96 DS07-13722-9E
MB90349CES 116 DS07-13747-2E MB90497G 110 DS07-13713-3E
MB90349E 116 DS07-13747-2E MB90522B 128 DS07-13707-3E
MB90349ES 116 DS07-13747-2E MB90523B 128 DS07-13707-3E
MB90351E 106 DS07-13744-3E MB90543G 114 DS07-13703-5E
MB90351ES 106 DS07-13744-3E MB90543GS 114 DS07-13703-5E
MB90351TE 106 DS07-13744-3E MB90547G 120 DS07-13703-5E
MB90351TES 106 DS07-13744-3E MB90547GS 120 DS07-13703-5E
MB90352E 106 DS07-13744-3E MB90548G 120 DS07-13703-5E
MB90352ES 106 DS07-13744-3E MB90548GS 120 DS07-13703-5E
MB90352TE 106 DS07-13744-3E MB90549G 120 DS07-13703-5E
MB90352TES 106 DS07-13744-3E MB90549GS 120 DS07-13703-5E
MB90356E 108 DS07-13744-3E MB90552A 90 DS07-13706-4E
MB90356ES 108 DS07-13744-3E MB90552B 90 DS07-13706-4E
MB90356TE 108 DS07-13744-3E MB90553A 90 DS07-13706-4E
MB90356TES 108 DS07-13744-3E MB90553B 90 DS07-13706-4E
MB90357E 108 DS07-13744-3E MB90561A 86 DS07-13715-3E
MB90357ES 108 DS07-13744-3E MB90562A 86 DS07-13715-3E
MB90357TE 108 DS07-13744-3E MB90567 88 DS07-13715-3E
MB90357TES 108 DS07-13744-3E MB90568 88 DS07-13715-3E

O: Under planning
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MB90573 100 DS07-13701-8E MB90F356ES 108 DS07-13744-3E
MB90574C 100 DS07-13701-8E MB9OF356TE 108 DS07-13744-3E
MB90583C 92 DS07-13710-4E MB9OF356TES 108 DS07-13744-3E
MB90583CA 92 DS07-13710-4E MB90OF357E 108 DS07-13744-3E
MB90587C 92 DS07-13710-4E MB90F357ES 108 DS07-13744-3E
MB90587CA 92 DS07-13710-4E MB9OF357TE 108 DS07-13744-3E
MB90591G 124 DS07-13704-5E MB9OF357TES 108 DS07-13744-3E
MB90594G 124 DS07-13704-5E MB9O0OF362E 102 DS07-13746-2E
MB90598G 114 DS07-13705-6E MB90F362ES 102 DS07-13746-2E
MB90803 128 DS07-13733-2E MB9OF362TE 102 DS07-13746-2E

C MB90804 128 - MB90F362TES 102 DS07-13746-2E
MB90822 90 DS07-13738-2E MB90F367E 102 DS07-13746-2E
MB90823 90 DS07-13738-2E MB90F367ES 102 DS07-13746-2E
MB90867E 92 DS07-13748-2E MB9OF367TE 102 DS07-13746-2E
MB90867ES 92 DS07-13748-2E MB9OF367TES 102 DS07-13746-2E

C MB90882 98 DS07-13743-2E MB90F372 130 DS07-13729-1E

O MB90883 98 DS07-13743-2E MB90F378 100 DS07-13740-1E

C MB90884 98 DS07-13743-2E MB90F387 104 DS07-13717-3E
MB90947A 122 DS07-13741-2E MB90F387S 104 DS07-13717-3E
MB90982 88 DS07-13742-1E MB90OF394HA 124 DS07-13723-6E
MB90F334A 134 DS07-13734-3E MB90F423GA 110 DS07-13711-4E
MB90F337 134 DS07-13735-2E MB90F423GC 110 DS07-13711-4E
MB90F342CE 118 DS07-13747-2E MB90F428GA 112 DS07-13711-4E
MB90F342CES 118 DS07-13747-2E MB90F428GC 112 DS07-13711-4E
MB90F342E 118 DS07-13747-2E MB90F438L 94 DS07-13727-1E
MB90F342ES 118 DS07-13747-2E MB90F438LS 94 DS07-13727-1E

C MB90F343CE 118 DS07-13747-2E MB90F439 94 DS07-13727-1E

C MB90F343CES 118 DS07-13747-2E MB90F439S 94 DS07-13727-1E

O MB90F343E 118 DS07-13747-2E MB90F443G 112 DS07-13716-2E

C MB90F343ES 118 DS07-13747-2E MB90F455 84 DS07-13728-3E
MB90F345CE 118 DS07-13747-2E MB90F455S 84 DS07-13728-3E
MB90F345CES 118 DS07-13747-2E MB90F456 84 DS07-13728-3E
MB90F345E 118 DS07-13747-2E MB90F456S 84 DS07-13728-3E
MB90F345ES 118 DS07-13747-2E MB90F457 84 DS07-13728-3E
MB90F346CE 116 DS07-13747-2E MB90F457S 84 DS07-13728-3E
MB90F346CES 116 DS07-13747-2E MB90F462 86 DS07-13714-1E
MB90F346E 116 DS07-13747-2E MB90F481B 96 DS07-13722-9E
MB90F346ES 116 DS07-13747-2E MB90F482B 96 DS07-13722-9E
MB90F347CE 116 DS07-13747-2E MB90F488B 96 DS07-13722-9E
MB90F347CES 116 DS07-13747-2E MB90F489B 96 DS07-13722-9E
MB90OF347E 116 DS07-13747-2E MB90F497G 110 DS07-13713-3E
MB90F347ES 116 DS07-13747-2E MB90F498G 110 DS07-13713-3E
MB90F349CE 116 DS07-13747-2E MB90F523B 128 DS07-13707-3E
MB90F349CES 116 DS07-13747-2E MB90F543G 114 DS07-13703-5E
MB90F349E 116 DS07-13747-2E MB90F543GS 114 DS07-13703-5E
MB90F349ES 116 DS07-13747-2E MB90F546G 120 DS07-13703-5E
MB90F351E 106 DS07-13744-3E MB90F546GS 120 DS07-13703-5E
MB90F351ES 106 DS07-13744-3E MB90F548G 120 DS07-13703-5E
MB90F351TE 106 DS07-13744-3E MB90F548GL 120 DS07-13703-5E
MB90F351TES 106 DS07-13744-3E MB90F548GLS 120 DS07-13703-5E
MB90F352E 106 DS07-13744-3E MB90F548GS 120 DS07-13703-5E
MB90F352ES 106 DS07-13744-3E MB90F549G 120 DS07-13703-5E
MB90F352TE 106 DS07-13744-3E MB90F549GS 120 DS07-13703-5E
MB90F352TES 106 DS07-13744-3E MB90F553A 90 DS07-13706-4E
MB90F356E 108 DS07-13744-3E MB90F562B 86 DS07-13715-3E
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MB90F568 88 DS07-13715-3E MB90V550A 90 -
MB90F574A 100 DS07-13701-8E MB90V560 86, 88 -
MB90F583C 92 DS07-13710-4E MB90V570A 100 -
MB90OF583CA 92 DS07-13710-4E MB90V580B 92 -
MB90F584C 92 - MB90V590G 124 -
MB9O0OF584CA 92 - MB90V595G 114 DS07-13705-6E
MB9O0OF591G 124 DS07-13704-5E MB90V800 128 -
MB90F594G 124 DS07-13704-5E MB90V820 90 DS07-13738-2E
MB90F598G 114 DS07-13705-6E MB90V880A-101 98 -
MB90F803 128 - MB90V880A-102 98 -
MB90F804 128 DS07-13733-2E MB90V920-101 126 -

© MB90F809 128 - MB90V920-102 126 -
MB9O0OF822A 90 DS07-13738-2E MB91101A 218 DS07-16301-4E
MB9O0OF823A 90 DS07-13738-2E MB91107A 218 -
MB90F867E 92 DS07-13748-2E MB91108 218 DS07-16305-3E
MB9O0OF867ES 92 DS07-13748-2E MB91121 218 DS07-16303-3E
MB9O0F882 98 DS07-13743-2E MB91133 220 DS07-16308-2E
MB90F882S 98 DS07-13743-2E MB91151A 222 DS07-16312-1E
MB90OF883A 98 DS07-13743-2E MB91154 222 DS07-16306-3E
MB90F883AS 98 DS07-13743-2E MB91155 222 DS07-16306-3E
MB9O0OF884A 98 DS07-13743-2E MB91213A 232 -
MB90OF884AS 98 DS07-13743-2E MB91233L 234 DS07-16506-2E
MB9O0F897 104 DS07-13731-3E © MB91248 234 DS07-16803-2E
MB90F897S 104 DS07-13731-3E © MB91248S 234 DS07-16803-2E
MB90F922NA 126 - MB91263B 236 DS07-16507-2E
MB90F922NAS 126 - MB91264B 236 DS07-16507-2E
MB90F946A 122 DS07-13741-2E MB91267A 236 DS07-16702-4E
MB9O0OF947A 122 DS07-13741-2E MB91267NA 236 DS07-16702-4E
MB90F949A 122 DS07-13741-2E MB91302A 224 DS07-16502-3E
MB90F962 84 DS07-13749-1E MB91302A-010 224 -
MB90F962S 84 DS07-13749-1E MB91302A-020 224 -
MB90F983 88 DS07-13742-1E MB91305 224 DS07-16703-1E
MB90M407 132 DS07-13718-2E MB91306R 224 DS07-16314-2E
MB90M408 132 DS07-13718-2E MB91307B 224 DS07-16309-3E
MB9OOMF408 132 DS07-13718-2E MB91307R 224 DS07-16314-2E
MB90MV405 132 - MB91314A 228 DS07-16802-1E
MB90OP553A 90 DS07-13706-4E MB91316A 228 DS07-16705-1E
MB90T552A 90 DS07-13706-4E MB91351A 230 DS07-16503-4E
MB90T553A 90 DS07-13706-4E MB91352A 230 DS07-16503-4E
MB90V330A 134 DS07-13734-3E MB91353A 230 DS07-16503-4E
MB90V340E-101 84,92,102, 106, 116, 118| DS07-13744-3E MB91354A 230 DS07-16503-4E
MB90V340E-102 84,92,102, 106, 116, 118]| DS07-13744-3E MB91355A 230 DS07-16503-4E
MB90V340E-103 102, 108 DS07-13744-3E MB91366GA 240 -
MB90V340E-104 102, 108 DS07-13744-3E MB91461 242 DS07-16602-1E
MB90V370 130 - © MB91482 250 DS07-16901-2E
MB90V378 100 DS07-13740-1E MB91605 252 -
MB90V390HB 122,124 DS07-13723-6E © MB91661 256 -
MB90V420G 110, 112 DS07-13711-4E MB91F127 220 DS07-16310-1E
MB90V440G 112 - MB91F128 220 DS07-16310-1E
MB90V460 86 - MB91F133A 220 DS07-16308-2E
MB90V480B 96 DS07-13722-9E MB91F155A 222 DS07-16306-3E
MB90V485B 88, 96 DS07-13722-9E MB91F158 222 DS07-16316-1E
MB90V495G 84,104, 110 DS07-13713-3E MB91F211B 232 -
MB90V520A 128 - MB91F213A 232 -
MB90V540G 94, 114,120 - MB91F223 232 DS07-16806-2E

©: Under development
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MB91F223S 232 DS07-16806-2E MB95156M 44 DS07-12613-3E
MB91F233 234 - MB95F104AJ 42 -
MB91F233L 234 DS07-16506-2E MB95F106AJ 42 -
MB91F248 234 DS07-16803-2E MB95F108AM 42 -
MB91F248S 234 DS07-16803-2E MB95F108B 40 -
MB91F264B 236 DS07-16507-2E © MB95F114J 40 -
MB91F267A 236 DS07-16702-4E © MB95F116J 40 -
MB91F267NA 236 DS07-16702-4E MB95F118B 38 -

C MB91F272 238 - MB95F118M 40 -

C MB91F272S 238 - MB95F124MB 46 DS07-12610-3E
MB91F273 238 DS07-16801-2E MB95F126MB 46 DS07-12610-3E
MB91F273S 238 DS07-16801-2E MB95F128D 46 DS07-12616-1E

O MB91F277 238 - MB95F128MB 46 DS07-12610-3E

C MB91F277S 238 - MB95F133J 36 -

C MB91F278 238 DS07-16801-2E MB95F134J 36 -

O MB91F278S 238 DS07-16801-2E MB95F136MB 36 -
MB91F312A 226 DS07-16505-2E © MB95F146 36 -
MB91F313 226 - MB95F156M 44 DS07-12613-3E
MB91F314A 228 - MB95F168M 44 DS07-12609-4E
MB91F318R 228 DS07-16705-1E MB95FV100D-101 36, 38, 40, 46 DS07-12616-1E
MB91F345B 238 DS07-16704-2E MB95FV100D-103 | 36, 40, 42, 44, 46 | DS07-12609-4E
MB91F346B 238 DS07-16704-2E © MB96F326RSA 136 -
MB91F353A 230 DS07-16503-4E © MB96F326RWA 136 -
MB91F355A 230 DS07-16503-4E © MB96F326YSA 136 -
MB91F356B 230 DS07-16503-4E © MB96F326YWA 136 -
MB91F362GB 240 DS07-16401-4E © MB96F348HSC 136 -
MB91F364G 240 DS07-16401-4E © MB96F348HWC 136 -
MB91F365GB 240 DS07-16401-4E MB96F348RSB 136 -
MB91F366GB 240 DS07-16401-4E MB96F348RWB 136 -
MB91F367GB 240 DS07-16401-4E © MB96F348TSC 136 -
MB91F368GB 240 DS07-16401-4E © MB96F348TWC 136 -
MB91F369GA 240 DS07-16401-4E MB96F348YSB 136 -
MB91F376G 240 DS07-16401-4E MB96F348YWB 136 -
MB91F464AB 244 - © MB96F356RSB 138 -
MB91F465BA 246 - © MB96F356RWB 138 -
MB91F465KB 244 - © MB96F356YSB 138 -
MB91F465XA 248 - © MB96F356YWB 138 -
MB91F467BA 246 - © MB96F387RSA 138 -
MB91F467DB 248 - © MB96F387RWA 138 -
MB91F467R 242 DS07-16603-1E © MB96F387YSA 138 -
MB91F475 250 DS07-16901-2E © MB96F387YWA 138 -
MB91F478 250 DS07-16901-2E MB96V300B 136, 138 -
MB91F479 250 DS07-16901-2E O: Under planning, ©: Under development
MB91F482 250 -

MB91F487 250 DS07-16901-2E
MB91F637 254 -
MB91F639 254 -
MB91F647 254 -
MB91F662 256 -
MB95107B 40 DS07-12617-1E
MB95108AM 42 DS07-12614-2E
MB95116B 38 DS07-12615-1E
MB95117M 40 DS07-12611-4E
MB95128MB 46 DS07-12610-3E
C MB95136MB 36 DS07-12621-1E
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