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Microcomputer Range

32-bit Microcontrollers
¢ FR (FR30 Series, FR50 Series, FR60 Series)
A proprietary Fujitsu 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 - e 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 Y 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
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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
|| oTPROM || 16 kB | —{ 256 B | | MB89190/A| | \iggop1gs
series
MB89P195A
Evaluation target device
|| Evalu_atlon | _|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 >8P >8P _ 1/0 ports: 22 (20 on MB89190A series)
TR o8P o8P o8P Timebase timer (WDT): 20-bit x 1ch.

+2.2t0 +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 N 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)

(Continued)

Main functions Series Type ROM RAM Part number
name
48 . — MBSQQO/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
HA/D converter  — MBSB::SSO/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

(Continued)




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 pus to 1.53 us (61 us)

¢ 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 48P ) 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 - SI0: 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
e Maximum clock frequency:
4.2 MHz (32.768 kHz)
MB89131 MRBC?SLSK%A . Minimungz);ecution1 tisn;e: o
ROM 4KB RAM 256B VIBBOP135A .95 us to 1.53 us(61 pus)

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

MB8OP133A RAMS128 40°Cto +85°C
MB89P131 OTPROM 8KB
OTPROM 4KB RAM 2568 B89PV130A
RAM 128B Ext. ROM
RAM 1KB
<Evaluation device>
Operating power Package
Part number supply voltage’ Functions
V) 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
— +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 Standard Products

(Continued)

10

L

Pin Main functions Series Type ROM RAM Part number
count name
100 — MSK modem out- — MSB:r?éS:O - MASK 60 KB 2 KB MB89689
put,
AD .converter Equivalent device
(8-bit x 8ch.), VBB9G80
UART, H OTPROM 60 KB 2KB series 1 MB89P689
SIO (8-bit x 1ch.)
Evaluation target device
] Evalugnon | |60KB| | KB | MBS?BSO | MB89PVE80
device (Ext.) series




8-bit Proprietary F2MC-8L Family Standard Products

MB89680 Series
Standard products (100-pin, MSK modem output)
MB89689 . i .
ROM 6OKB Maximum clock frequency:
RAM 2KB 8 MHz (32.768 kHZ)
* Minimum execution time:
MB89P689
OTPROM 60KB 0.5 pus to 8.0 us (61 us)
RAM 2KB e Operating temperature range:
VB89PV680 -40°C to +85°C
Ext. ROM
RAM 2KB
<Evaluation device>
Operating Package
Part number | power supply Functions
voltage® (V) QFP | MQFP
I/O ports: 85
MB89689 +2.2t0 +6.0 100P - 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 1ch.
A/D converter: 8-bit x 8ch.
SIO: 8-bit x 1ch.
MB89P689 100P - UART: 6-bit to 9-bit x 1ch.
MSK software modem output: 1200 bps, 2400 bps
MSK software modem timer: 1ch.
+2.710 +6.0 (built-in noise reduction circuit)
Clock prescaler: 15-bit
MB89PV680 - 100C | Interrupts: 10 internal, 16 external
Low-power consumption (stand-by functions) modes: Sleep, watch, stop, sub

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

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

F2MC-8L Family UART Products

Pin Ma_m Series name Type ROM RAM Part number
count functions
2 H
FMCBL | | 5o | |ADconverter | IMBS99SOATB| | \agk | 1 16KB | {5128 MB89935B
Family (10bit x 8ch.) series
Internal UART/SIO
UART PWM timer Equivalent device
Riedycts (8bit x Tch.) | oTPROM || 16 KB || 5128 || MBB99SOAB| | \1magpgass
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 512 B MB89202
8/16 bit timer
counter with Ll mB89202Y
capture (1 ch),
UART/SIO
(1ch),
H Flash +— 16 KB 512B MB89F202
Interrupts
(11ch),
PWM timer *
(8 bit 1 ch) . - MB89F202R
PPG timer
(12bit x 1 ch), || MB89F202Y
Buzzer output
LI MB89F202RY *
Evaluation target device
] Evalugtlon 512 B | MBSQ?OZR | | MB89V201
device series
*: Under development
(Continued)
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8-bit Proprietary F2MC-8L Family internal UART Products

MB89930A/B Series

Standard products (built-in UART, compact type)

Maximum clock frequency: 10 MHz

MB89935B oﬂgggﬁgf’fé MB89PV930A .
ROM 16KB Ext. ROM . o : A
RAM 5128 RAM 5128 RAM 5128 Mlnlmu.m execution time: 0.4 ps
- / ¢ Operating temperature range: -40°C to +85°C
<Evaluation device>
Operating power Package i
Part number supply voltage (V) SSOP MQFP Functions
1/0O ports: 21
MB89935B +2.21t0 +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 - 480 |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/R * MB89F202Y/RY *
ROM 16KB ROM 16KB ROM 16KB
RAM 512B RAM 512B RAM 512B

*: Under development

¢ Maximum clock frequency: 12.5 MHz

MB89V201
Ext. ROM ¢ Minimum execution time: 0.32 us
RAM 512B ¢ Operating temperature range: -40 to +85 °C

*: Under development <Evaluation device>

(with MB2144-230)

Operating power Package .
L supply voltage (V)| SH-DIP | SSOP | QFP Functions
MB89202 32P — _
12210 +5.5 1/0 ports: 27 .
MB89202Y _ 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.
©MB89F202R 32P — — |PPG timer: 12-bit x 1 ch.
+3.5t0 +5.5 UART/SIO : 1 ch.
MB89F202Y — 34P | — linterrupts: 11 external
Buzzer output : 1 ch.
©MB89F202RY - 34pP 32P Low-power consumption (stand-by functions) modes: Sleep, stop
MB89OV201 +2.710 455 . . 64P Evaluation device: with MB2144-230

Packages: P - plastic
©: Under development

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

(Continued)

(Continued)

14

Pin
count

Main
functions

Series name

Type

ROM

RAM

48

A/D converter

7 (10bit x 8ch.)

Timer/counter
(8 bit x 4 ch.,
can operate as
16-bit)
UART/SIO

(2 ch.)
Interrupts
(9ch.)

PWM timer

(8 bit x 1 ch.)
PWC timer

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

MB89470
series

MASK

16 KB

512B

Part number

Equivalent device

MB89475

OTPROM

16 KB

512B

MB89475

MB89P475

Evaluation target device

Evaluation
device

16 KB

| (Ext)

1KB

MB89470
series

MB89PV470




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 e 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
I/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 +45.5 - 48C Low-power consumption (stand-by functions) modes: Sleep, stop,
sub, clock

Packages: P - plastic, C - ceramic

15
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8-bit Proprietary F2MC-8L Family internal UART Products

(Continued)
Pin Main

. Series name Type ROM RAM Part number
count functions
H 64 — UARTOCh')’ = M889.810A MASK +— 24KB |— 2KB MB89816A
PWM timer series
(8-bit x 2ch.),
SIO Evaluation target device
(8-bit x 1ch.) OTPROM 3ok L 2kB || M889§10A || MB39PS17A
Evaluation series
device
HUART (1 ch.), H MBBQ.GSOR -4 MASK 16 KB — 512B MB89635R
series
A/D converter
(10-bitx 8 ch.),
SIO 24 KB — 768 B MB89636R
(8-bit x 1 ch.)
32KB —{ 1 KB MB89637R
Evaluation target device
L] Evalugtlon | | 32KB| | 1KB L M889§30/R || MB89PV630
device (Ext.) series
(Continued) (Continued)
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8-bit Proprietary F2MC-8L Family internal UART Products

MB89810A Series
Standard products (built-in UART, large memory 8-bit microcontrollers)
* Maximum clock frequency:
ROM 24KB e Minimum execution time:
RAM 2KB 0.8 us (61 ps)
OMFES?)':AB;;&  Operating temperature range:
RAM 2KB -40°C to +85°C
i Package
Part number (ST (e ] Functions
supply voltage (V) QFP

I/0 ports: 53

MB89816A +2.210 +6.0 64P Timebase timer (WDT): 20-bit x 1 ch.
Timer/counter: 16-bit x 1ch.
PWM timer: 8-bit x 2ch.
SIO: 8-bit x 1ch.
UART: 5-, 7- or 8-bit x 1 ch.
Clock prescaler: 12-bit

MB89P817A +2.7t0 +6.0 64P Interrupts: 7 internal, 8 external
Low-power consumption (stand-by functions) modes: Sleep, watch, stop, sub

Packages: P - plastic

MB89630R Series

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

* Maximum clock frequency: 10 MHz (32.768 kHz)

MB89636R MB89637R . Minimu'm execution time: 0.4 us to 6.4 us (61 ps)
ROM 24KB ROM 32KB ¢ Operating temperature range: -40°C to +85°C
RAM 768B RAM 1KB MB89PV630
MB89635R Ext. ROM
ROM 16KB RAM 1KB
RAM 5128 <Evaluation device>
Operating Package
Part number power supply Functions
voltage' (V) SH-DIP | QFP | LQFP | MDIP | MQFP
I/0 ports: 53
v 64P | 64P | 64P - " | Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 16-bit x 1ch.
PWM timer: 8-bit x 2ch.
PWC timer: 8-bit x 1ch.
MB89636R +2.210 +6.0 64P 64P 64P - - A/D converter: 10-bit x 8ch.
SIO: 8-bit x 1ch.
UART: 8-bit x 1ch. (switchable between two I/
O ports)
MB89637R 64P 64P 64P Clock prescaler: 15-bit
Buzzer output
Interrupts: 10 internal, 4 external
MB89PV630 +2.710 +6.0 ) ) } 64C 64C Low-power consumption (stand-by functions)
modes: Sleep, watch, stop, sub

*: A/D = 3.5V t0 6.0V

Packages: P - plasti

¢, C - ceramic

17
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8-bit Proprietary F2MC-8L Family internal UART Products

(Continued)

(Continued

18

(Continued)
Main functions Series Type ROM RAM Part number
name
| |Real time /O, || MBB9E6OR MASK 8KB | 256B MB89663R
UART, series
SIO,
A/D converter
(8-bit x 8ch.), 16 KB 512B MB89665R
PWM timer
(8-bit x 1ch.) Equivalent device
OTPROM 16 KB 512 B | MBSQ.%OR — MB89P665
series
| {UART, - MB89.5 S0A | | MASK 16 KB 512B MB89535A
SIO, series
UART/SIO,
12C bus interface
(MB89537AC/ 32 KB 1 KB MB89537A
538AC/P538/
PV530),
PWM timer L MB89537AC
(8-bit x 2ch.),
timer/counter
(16-bit x 1ch.), 48 KB 2 KB MB89538A
PWC timer
(8-bit x 2ch.), |
PPG timer MB89538AC
(12-bitx 2ch.,
6-bit x 1ch., Equivalent device
A/D converter | OTPROM | 48 KB [ 2KB [ MP89330AL | \iggopsag
(10-bit x 8ch.) series
H Flash 48 KB 2KB |— MBBQ.S S0A MB89F538
series
MB89F538L
Evaluation target device
L] Evalugtlon . 48 KB SKB || M889§30A | MB89PV530
device (Ext.) series

(Continued)




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

MB89660R Series

Standard products (for real-time pulse 1/O control)

MB89663R
ROM 8KB
RAM 256B

MB89665R .
ROM 16KB
RAM 512B

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

MB89P665

OTPROM 16KB

RAM 512B

Part number

Operating power

Package

Functions

supply voltage*
(V)

SH-DIP

QFpP

MB89663R

MB89665R

64P

1/O ports: 52

Timebase timer (WDT): 20-bit x 1ch. )
Timer/counter: 8-bit x 2ch. (can operate as 16-bit x 1ch.)
PWM timer: 8-bit x 1ch.

64P

+2.2't0 +6.0

64P

A/D converter: 8-bit x 8ch.
SIO: 8-bit x 1ch.
Real time 1/0
16-bit timer: Qperating clock frequency (0.4, 0.8, 1.6, or 3.2 us),
Overflow interrupt

64P

MB89P665

+2.7 10 +6.0

64P

Input capture: 16-bit x 2ch. (external trigger edge selection)

Output compare: 16-bit x 2ch.

UART: 7-bit to 9-bit x 1ch.

Interrupts: 11 internal, 4 external .

Ltow- gwer consumption (stand-by functions) modes: Sleep, stop, hardware
stand-by

64P

**AD=35Vto6.0V
Packages: P - plastic, C - ceramic

MB89530A Series

Standard products (telephones, mobileproducts, etc.)

e Maximum clock frequency: 12.5 MHz (32.768 kHz)

MB89F538 MB89F538L . o
Flash memory 48KB )( Flash memory 48KB * Minimum execution time: 0.32 ps (61ps)
RAM 2KB RAM 2KB » Operating temperature range: -40°C to +85°C
MB89537AC MB89P538
ROM 32KB '\Q%BREAJS‘?SBQ?,C OTPROM 48KB
RAM 1KB RAM 2KB RAM 2KB

MBB89535A MB89537A

ROM 16KB ROM 32KB '\Rﬂgagfgﬁé MEB)gQE\é?\;ISO

RAM 512B RAM 1KB RAM 2KB RAM 2KB

<Evaluation device>
Operating Package
Part number | power supply Functions
voltage (V) SDIP| QFP LQFP BCC| MQFP

MB89535A 64P | 64P 64P - | /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;:crr:, - - PWC timer: 8-bit x 1ch.

MB89538A 64P | gap | -2 MmPlC ) - | 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 | +3.51t0+5.5 | 64P | 64P ; ; évli-,'sé)
64P SIO/UART x 1ch., SIO x 1ch., UART x 1ch

Gl +2410+43.6 | 64P ) 64P (0.65 mm pitch) 64P " | UART/Serial interface

MB89P538 64P | 64P - - Interrupts: 12 external
——————— +2.7t0+5.5 Low-power consumption (stand-by functions) modes:

MB89PV530 64C - - - 64C Sleep, stop, watch, sub

Packages: P - plastic, C - ceramic
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8-bit Proprietary F2MC-8L Family internal UART Products

(Continued) (Continued)
L Pin ‘ Main Series name Type ROM RAM Part number
count functions
80 | Various tim- | | M889§70AR L | MAsK 8KB || 384B MB89673AR
ers, A/D con- series
verter L
(10-bit x 8ch.), MB89675AR
UART,
SIO
(8-bit x 1ch.)
32KB |—{ 1KB MB89677AR

Equivalent device

OTPROM | —{ 32 KB | 1KB | MB8%TOAR | | \pgope77a

Evaluation target device

Evaluation 48 KB MB89670AR

1 dovice ] (Bxt) ] KB " series | MBBIPV670A

20



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

MB89670AR Series

Standard products (multi function timer)

MB89675AR

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

ME%?AG;%QR ROM 16KB
RAM 512B .
RAM 384B  Operating temperature range:
( M889P677A> C/IBBQPVS?OA) -40°C to +85°C
OTPROM 32KB Ext. ROM
RAM 1KB RAM 1KB
<Evaluation device>
Operating Package
Part number | power supply Functions
voltage® (V) QFP | LQFP | MQFP
MB89673AR 80P | 80P - VO ports: 69
Timebase timer (WDT): 21-bit x 1ch.
MB89675AR +2.21t0 +6.0 80P 80P - 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)
MB89677AR 80P | 80P - Up/down counter: 8-bit x 2ch. (16-bit x 1ch.)
A/D converter: 10-bit x 8ch.
SI0: 8-bit x 1ch.
MB89P677A 80P | 80P - | UART: 8-bit x 1ch. (switchable between two 1/O ports)
+2.7 to +6.0 Interrupts: 10 internal, 8 external ]
MB89PVE70A ) i 80C 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

Internal LCD Controller/Driver Products

F2MC-8L Family Internal LCD Controller/Driver Products

Pin Main functions Series Type ROM RAM Part number
count name
2| =
F MC'8L | 48 || LQD controller/ M889940 L | MAsK 8 KB 512 B MB89943
Family driver series
Internal (4com. x 17seg.),
LCD stepping motor-
Controller/ control(8-bit PWM 16KB 512B MB89945
Driver timerx 2ch.),
Products PWM timer Equivalent device
(8-bit x 2ch.),
) . H OTPROM — 16 KB 512 B — MB89943 — MB89P945
interval timer
(8-bit x 2ch.or16-
bit x 1ch.), Evaluation target device
A/D converter Evaluation 32 KB MB89940
(8-bit x 2ch.), | device | | (Ext) TKB 1 “series  [] MBBOPVO40
low-voltage detec-
tion reset,
external voltage
watch interrupt
64 — LCD controller/ M889180 - MASK ——— 4KB 128 B MB89181
. series
driver
(32seg. x 4com.),
timer/counter H 6 KB 256 B MB89182
(8-bit x 2ch.,
can operate as
16-bit), H 12 KB 256 B MB89183
SIO(8-bit x 1ch.)
H 16 KB 256 B MB89184
L1 8 KB 256 B MB89185
Equivalent device
H OTPROM — 16 KB 256 B — M88.9180 — MB89P185
series
Evaluation target device
| Evalu?ltlon . 32 KB 512B | M889180 || MB89PV180
device (Ext.) series
(Continued) (Continued)
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Internal LCD Controller/Driver Products

8-bit Proprietary F’MC-8L Family

MB89940 Series
Standard products (LCD controller/driver, built-in stepping motor controller)
MB89945 MB89P945 ¢ Maximum clock frequency: 8 MHz
ROM 16KB ROM 16KB o Mini ion time:
RAM 5128 RAM 5128 M|n|mu.m execution time: 0.5 us
¢ Operating temperature range:-40°C to +85°C
MB89PV940
MB89943 Ext. ROM
ROM 8KB RAM 1KB
RAM 512B
<Evaluation device>
i Package
Part number Sl (e g Functions

supply voltage (V) qQFp MQFP

1/O ports: 37

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.

Stepping motor control: 8-bit PWM timer x 2ch.

A/D converter: 8-bit x 2ch.

LCD controller/driver: 68 elements, 2 to 4 common, 10 to 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

MB89943 48P -

MB89945 48P -

+3.5t0 +5.5
MB89P945 48P -

Packages: P - plastic, C - ceramic

MB89180 Series

Standard products (built-in LCD controller/driver)

MB89185
ROM 16KB

MB89184

MB89183 ROM 12KB RAM 256B
MB89182 ROM 8KB RAM 2568
MB89181 ROM 6KB RAM 2568 e Maximum clock frequency:
ROM 4KB RAM 2568 VIBE9P185 4.2 MHz (32.768 kHz)
RAM 128B - . .
OTPROM 16KB Minimum execution time:
RAM 2568 0.95 s to 15.3 s (61 ps)
Operating temperature range:
M ar? -40°C 10 +85°C
RAM 512B
<Evaluation device>
Operating power Package
Part number supply voltage Functions
v) LQFP QFP MQFP
MB89181 64P 64P - 1/0 ports: 43
_— Timebase timer (WDT): 21-bit x 1ch.
MB89182 64P 64P - Timer/counter:8-bitx2ch (can operate as 16-bitx1ch.)
LCD controller/driver: 128 elements, 2 to 4 common,
MB89183 +2.2t0 +6.0 64P 64P - 8 to 32 segments,
3 bias power terminal,
16 x 8-bit LCD display RAM
MB89184 64P 64P - SIO: 8-bit x 1ch.
Clock prescaler: 15-bit
MB89185 64pP 64pP - Remote control carrier generator
Buzzer output
MB89P185 64P 64P - Interrupts: 4 internal, 12 external
— |  +2.7t0+6.0 Low-power consumption (stand-by functions) modes:
MB89PV180 - - 64C Sleep, watch, stop, sub

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

(Continued)

(Continued)

24

Internal LCD Controller/Driver Products

(Continued)

Main functions ?'nznn?: Type ROM RAM Part number
LCD controller/driver | | M88998O L | MAsK 8 KB 256 B MB89983
(14seg. x 4com.), series
A/D converter
(8-bit x 4ch.), Equivalent device
Buzzer output, - OTPROM |—{ 16 KB [{ 5128 [ 209980 | | ygggpggs
Timer/counter series
(8-bitx 2ch.)

(16-bitx 1ch.), Evaluation target device
PWM timer, Evaluation 32 KB MB89980
(8-bitx 2ch.), 1 device | | (Bxt) [ ] %128 ] series [ | MB89PVO80
Remote controlled
carrier generator
| |LCD controller/driver | | MBB$_3480 L | MAsK 16 KB 512 B MB89485
(31seg. x 4com.), series
A/D converter
(10-bit x 4ch.), MB89485L
Timer/counter
(8-bitx 4ch. can
operate as 16-bit) , Equivalent device
UART/SIO (1ch.) , H OTPROM 16 KB 512B — MBBQQBO — MB89P485
Interrupts (12ch.) , series
PWM timer,
(8-bitx 1ch.), 16 KB || 5128 || 2899801 | yipgopagst
PWC timer, series
(8-bitx 1ch.),
PPG timer, Evaluation target device
(6-bitx 1ch.), | Evalugtlon 1KB L MBBQ48O || MB89PV480
Clock prescaler, device series

Buzzer output




8-bit Proprietary F’MC-8L Family

MB89980 Series

Standard products (built-in LCD controller/driver)
MB89P985
ROM 8KB
RAM 256B
MB89983
OTPROM 16KB
RAM 512B

Internal LCD Controller/Driver Products

e Maximum clock frequency: 4.2 MHz (32.768 kHz)
* Minimum execution time: 0.95 us
* Operating temperature range: - 40°C to +85 °C

MB89PV980
Ext. ROM
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 t0 6.0V
Packages: P - plastic, C - ceramic

MB89480 Series

Standard products (built-in LCD controller/driver)

e Maximum clock frequency: 12.5 MHz (32.768 kHz)

MB89485 MB89P485
Fg&m ;?QKE OTFTE,\(,?'})’I11ZGBKB ¢ Minimum execution time: 0.32 us (61 us)
* 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
MB89IPV480 | +2.7to +5.5 - 4c | Buzzeroutput
Low-power consumption (stand-by functions) modes: Sleep, stop, sub, watch

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

(Continued)

(Continued)

26

Internal LCD Controller/Driver Products

Pin Main functions Series Type ROM RAM Part number
count name
80 | LCD controller/ [ MBBQ?SO/A -4 MASK 4 KB 128 B MB89151
; series
driver(36seg x
4com),
timer/counter L{ MB89151A
(8-bit x 2ch.),
SIO(8-bit x 1ch.),
remote control 6 KB 256 B MB89152
carrier generator
L1 MB89152A
8 KB 256 B MB89153
L1 MB89153A
12 KB 256 B MB89154
L1 MB89154A
16 KB 256 B MB89155
MB89155A
Equivalent device
H OTPROM 16 KB 256 B — M889150 — MB89P155
series
Evaluation target device
L] Eva|u§t|on . 32 KB 5128 | MBB?150 || MB89PV150
device (Ext.) series

(Continued)




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

MB89150/150A Series

Standard products (built-in LCD controller/driver)

MB89155/A Maximum clock frequency:
ROM 16KB 4.2 MHz (32.768 kHz)
RAM 256B Minimum execution time:

0.95 pus to 15.3 us (61 ps)

MB89P155 '\ o«  QOperating temperature range:
OTPROM 16KB| 1006 10 +85°C
RAM 2568

MB89PV150
Ext. ROM

MB89153/A
ROM 8KB
RAM 256B

MB89152/A
ROM 6KB
RAM 256B

RAM 256B

MB89151/A
ROM 4KB
RAM 128B

RAM 512B
<Evaluation device>

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

MB89151 80P 80P -
—_— I/0 ports: 43

MB89151A 80P 80P - Timebase timer (WDT): 21-bit x 1ch.
W 80P 80P i 'I;imer/counter: 8-bit x 2ch.(can operate as 16-bit x 1ch.)

uzzer output

MB89152A 80P 80P . LCD controller/driver:
- 144 elements, 2 to 4 common,

MB89153 80P 80P - 20 to 36 segments,
——————— +2210+6.0 4 bias power supplies,

MB89153A 80P 80P - 18 x 8-bit LCD display RAM

MB89154 80P 80P i} Booster circuit (MB89151A/152A/153A/154A/155A)
e — No booster circuit (MB89151/152/153/154/PV150,

MB89154A 80P 80P - Selectable as a mask option on the MB89P155)

SIO: 8 bit x 1ch.
MB89155 80P 80P B Remote control carrier generator
MB89155A 80P 80P ) Clock prescaler: 15-bit
Interrupts: 4 internal, 12 external

MB89P155 80P 80P - Low-power consumption (stand-by functions) modes:
— +2.7t0+6.0 Sleep, watch, stop, sub

MB89PV150 - - 80C

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

(Continued)

(Continued)

28

Internal LCD Controller/Driver Products

(Continued)
Main functions ?;"n?: Type ROM RAM Part number
[UART (Tch), 1 | MB89820 | | yjaq 4KB | —128B MB89821
LCD controller/ series
driver(50seg. x
4com.),
PWM timer 8 KB 256 B MB89823R
(8-bit x 1ch.),
PWC timer
(8-bit x 1ch.) 16 KB 256 B MB89825
Equivalent device
H OTPROM —{ 16 KB 256 B — MBSQSZO — MB89P825
series
Evaluation target device
L] Evalugtlon | |32KB| | 1KB M889820 | MB89PVS20
device (Ext.) series
|| LQD controller/ | | MB89.160/A L | mASK L akB 128 B MB89161
driver(24seg. x series
4com.),
A/D converter
(8-bit x 8ch.), | MB89161A
PWM timer
(8-bit x 2ch.) || 8KB | 256 B MB89163
L1 MB89163A
116 KB 512 B MB89165
MB89165A
Equivalent device
H OTPROM — 16 KB 512 B — M889160 — MB89P165
series
Equivalent device
H EPROM |—{ 16 KB 512B — M889160 — MB89W165
series
Evaluation target device
] Evalugtlon | |32KB 512 B || M889160 | MB89PV160
device (Ext.) series
(Continued)




8-bit Proprietary F’MC-8L Family

MB89820 Series

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

MB89825

Internal LCD Controller/Driver Products

e Maximum clock frequency: 5 MHz

MB89823R Eghl\fl ;gGKE ¢ Minimum execution time: 0.8 us
MB89821 ROM 8 KB » Operating temperature range:
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 - I/O ports: 32 _
e — Timebase timer (WDT): 20-bit x 1ch.
- PWM timer: 8-bit x 1ch.
MB89823R +2.210 +6.0 80P PWC timer- 8-bit x 10h.
R LCD controller/driver:200 elements, 2 to 4 common, 34 to 50 segments,
MB89625 80P 3 bias power supplies, 8-bitx25 LCD display RAM
SIO: 8-bit x 1ch.
alpre 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
MB89160/160A Series
Standard products (LCD controller/driver, built-in A/D converter)
MB89165/A * Maximum clock frequency:4.2 MHz (32.768 kHz)
MB89163/A FFSM ;%BB *  Minimum execution time:0.95 us to 15.3 ps (61 us)

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

ROM 8KB

MB89161/A RAM 2568

ROM 4KB
RAM 128B

MB89W165
EPROM 16KB
RAM 512B

MB89P165
OTPROM 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 to 6.0V
Packages: P - plastic, C - ceramic
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8-bit Proprietary FAMC-8L Family

(Continued)

(Continued)

30

(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

1KB

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) O12x12| 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%
MB89567AC 80P 80P 80P ) h%F?#sgnt;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 (
e o (MB89560/560A)
No booster circuit (MB89560H)

MB89PV560 - B - 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:

MB89P928 -40° °
oTPROM 48ka | (MBB9PVS20 40°C 1o +85°C
RAM 1KB -
WBa0ses
RAM 2568 <Evaluation device>
Operating power Package
Part number supply voltage’ Functions
V) QFP MQFP
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)

32

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 || MBBQBOO | MB89PVS00
device series
- A/D converter H MBBQQSOAR —— MASK 8 KB 256 B MB89653AR
. series
(8-bit x 8ch.),
LCD controller/
driver(32seg. x 16 KB 512B MB89655AR
4com.),
PWM timer
(8-bit x 2ch.), 24 KB 768 B MB89656AR
SIO (8-bit x 1ch.)
32 KB 1 KB MB89657AR
Equivalent device
H OTPROM 32 KB 1KB H MBB%?SOAR — MB89P657A
series
Evaluation target device
| Evalugtlon ] 32 KB 1KB MBBQQSOAR | MB89PVE50A
device (Ext.) series

(Continued)




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

MB89800 Series

Standard products (LCD controller/driver)

e Maximum clock frequency: 10 MHz

¢ Minimum execution time: 0.4 us/5V

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

MB89P808
OTPROM 48KB
RAM 1KB

MB89805
ROM 16KB
RAM 512B

MB89PV800
Ext. ROM
RAM 1KB

<Evaluation device>

MB89803
ROM 8KB
RAM 256B

Operating power Package
Part number supply voltage Functions
V) LQFP | QFP | MQFP
1/0 ports: 32
MB89803 100P 100P " | Timebase timer (WDT): 21-bit x 1ch.
+2210+6.0 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

MB89650AR Series

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

MB89657AR
ROM 32KB
RAM 1KB

¢ Maximum clock frequency:
10 MHz (32.768 kHz)
* Minimum execution time:
0.4 us to 6.4 pus (61 ps)
¢ Operating temperature range:

MB89656AR
ROM 24KB
RAM 768B

MB89655AR

ROM 16KB -40°C to +85°C
MB89E53AR RAM 5128 MBBOPG57A
ROM 8KB OTPROM 32 KB BS9PV A
RAM 256B RAM 1KB Igg RO6|aO
RAM 1KB
<Evaluation device>
Operating Package
Part number power supply Functions
V°|tage“ (V) QFP MQFP
R 1/O ports: 64
VBRI 100P Timebase timer (WDT): 21-bit x 1ch.
Timer/counter: 8-bit x 4ch. (16-bit x 2ch.)
MB89655AR 100P - PWM timer: 8-bit x 2ch. (4 outputs)
A/D converter: 8-bit x 8ch.
+2.210 +6.0 LCD controller/driver: 128 elements, 2 to 4 common,16 to 32 segments,
MB89656AR 100P - 4 bias power supplies,

16 x 8-bit LCD display RAM

Booster circuit (selected as an option)
MB89657AR 100P - (MB89653AR/655AR/656AR/657AR)

No booster circuit (MB89P657A/PV650A)

SIO: 8-bit x 1ch.
MB89P657A 100P - | Clock prescaler: 15-bit
+2.7 10 +6.0 Buzzer output
Interrupts: 8 internal, 16 external
MB89PV650A . 100C Low-power consumption (stand-by functions) modes:Sleep, watch, stop

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

Series
name

Type

Internal LCD Controller/Driver Products

ROM

RAM

A/D converter

7| (10-bit x 8ch.),

D/A converter
(8-bit x 2ch.),
UART or SIO,
UART/SIO,
PWM timer
(8-bit x 2ch.),
timer/counter
(8-bit x 2ch.) x 2
(16-bit x 1ch.),
PWC timer
(8-bit x 1ch.),
PPG timer

(6-bit x 1ch.),
LCD controller
(32seg. x 4 com.)

MB89550A
series

MASK

32 KB

1 KB

Part number

MB89557A

48 KB

2 KB

E

MB89558A

quivalent device

OTPROM

48 KB

2 KB

MB89557A
|| MB89558A

— MB89P558A

Evaluation target devic

(-]

Evaluation
device

32KB
(Ext.)

— 2 KB

MB89550A

series

MB89PV550A

A/D converter
(10-bit x 8 ch.) ,
LCD controller

(32 seg. x 4 com.) ,
timer/counter
(8/16-bit x 2 ch.) ,
UART (1 ch.),

SIO (8-bit x 1 ch.) ,
External interrupts
(16 ch.),

PWM timer

(8-bit x 2 ch) ,

12C interface,
Remote control
receiving circuit,
Sub clock 4-
multiply circuit

MB89490

series

MASK

48 KB

2 KB

E

MB89498

quivalent device

Flash

60 KB

2 KB

MB89490
series

MB89F499

Evaluation
device

Evaluation target devic

e

2 KB

MB89490

series

MB89PV490




8-bit Proprietary F’MC-8L Family

MB89550A Series

Standard products (compact camera, etc.)

Internal LCD Controller/Driver Products

* Maximum clock frequency: 12.5 MHz (32.768kHz)

MBB89558A MB89P558A
RROA'\,&“ZBKKBB OTERAOA’\Q}?SKB « Minimum execution time: 0.32 us (61us)
MB89557A MB89PV550A e Operating temperature range: -40°C to +85°C
ROM 32KB Ext. ROM
RAM 1KB RAM 2KB
<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.
BRI 100P | 100P Timer/counter- 8-bitx4ch. (16-bit x 26h.),16-bitx1ch.
+2.2t0 +3.6™ PWM timer: 8-bit x 2ch.
-2 PWC timer: 8-bit x 1ch.
*2210455 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,
MBB9PS58A 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 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 I/O at Vcc2
Packages: P - plastic, C - ceramic

MB89490 Series

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

* Maximum clock frequency: 12.5 MHz

MB89F499
Féaxs,hl}lgoKKBB Mgﬁgg\éﬁo * Minimum execution time: 0.32 ps
R'\CA)I?ABZ;Q}?B RAM 2 KB ¢ 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
1/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
UART : 8-bit x 1 ch.
SIO : 8-bit x 1 ch.
*2.710+36 I2C interface: 1 ch.
Interrupts: edge 8 ch./level 8 ch.
MB89PV490 - - 100C |Remote control receiving circuit

Sub clock 4-multiply circuit
Low-power consumption (stand-by functions) modes: Sleep, stop,
watch, sub

Packages: P - plastic, C - ceramic
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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
FEMC-8L | | 64 | |vacuum fluores- |—| MB89140 L | yiask || skB || 2568 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

device (Ext.) series

F2MC-8L Family DTMF Generator Products

Pin Main 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 |— M889890 — MB89P899
Evaluation series
device
Evaluation target device
] Evalugtlon . 60 KB L | okB || M889890 | MB89PVS90
device (Ext.) series

36



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
MBB89144A +4.010+6.0 op | - ) | 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
ROM 48KB

MB89P899

e Maximum clock frequency:
8 MHz (32.768 kHz)

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

MB89899
ROM 60KB
RAM 2KB

RAM 1.5KB OTPROM 60KB VRV, * Operating temperature range:
RAM 2KB _20° o
Ext. ROM 20°C to +85°C
RAM 2KB

<Evaluation device>

Operating Package

Part number | power supply

voltage *(V) QFP | MQFP

Functions

MB89898 100P -
+2.2t0 +6.0

MB89899 100P -

MB89P899 100P -

+2.7 t0 +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

37

F2MC-8LFamily



8-bit Proprietary FAMC-8L Family

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- | | MBB98E0 | | y)pqr 16 KB [ 512B MB89865
Family trol circuit, series
Inverter A/D converter
Motor (10-bit x 8ch.),
Control PWM timer, 82 KB 1KB MB89867
Products UART,
SIO Equivalent device
H OTPRO.M — 32 KB 1KB M889860 — MB89P867
Evaluation series
device
Evaluation target device
= EPRO.M — 32 KB 1 KB — MBBQSGO — MB89W867
Evaluation series
device
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8-bit Proprietary FAMC-8L Family

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.
. 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

MB89867 80P (Xw7itchhbuffer), (0.4us 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

MB89P867 80P output on detection of over-current (edge or level input)

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

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

*1: A/D=35Vt06.0V
*2: AAD=35Vto55V
Package: P - plastic, C - ceramic
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8-bit Proprietary FAMC-8L Family

F2MC-8L Family Internal USB Products

Internal USB Products

Pin Ma_ln Series name Type ROM RAM Part number
count functions
FEMC-8L | | g4 | [USBIunction, | [MBESSSOBBW| | gk | |gkp | 15128 MB895838
Famil UART/SIO, series
y Parallel port,
Internal PWM timer
UsB
Products 1 MB89583BW
16 KB 1 KB MB89585B
]‘ 1 MB89585BW
18 KB MB89589B
Equivalent device
. OTPRO.M — 16 KB 1 KB MB89.5808 — MB89P585B
Evaluation series
device
MBB%.SOBW — MB89P585BW
series
18 KB —{ MB89589B |— MB89P589B
USB function, MB89051
"~ UART/SIO — series MASK |—32KB|— 2KB MB89051
(1ch.),
external inter- Flash
rupts (7 ch.) P ;
PWM timer memory Equivalent device
2 i -
I°C bus inter Flash | —|32KB|—| 2KB |—| MB89051 || MB89FO51
face (1 ch.)
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8-bit Proprietary FAMC-8L Family

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
e 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.
MBB89583BW 64P i} PWM timer: 8-bit x 2ch. (also used as PPG timer x 1ch.)
MB89585B 64P - USB function
e —— 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
. T 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 ﬁg%’zg,ggz 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.)
VEEEEE 64P Clock output: 6 MHz, 12 MHz
Low-power consumption (stand-by functions) modes: Sleep, stop

Package: P - plastic
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8-bit Proprietary F2MC-8FX Family Features

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
Qica +127 " a .
i Relative
addressing
128 - e 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 TR
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 pus/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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8-bit Proprietary F2MC-8FX Family Product Range

F2MC-8FX Family Product Range

A ......

. ' Underdevelopment
_—_——— = = MB95120MB
/ MB95160M \ Page
I Page' ROM 16 to 60KB| 56
LCDC ROM 16 to 60KB| 52
\____J__. —_—— — — -
MB95150M / MB95120 \
Page [ Page |
\ ROM 32KB 52 ROM 16 to 60KB| 54
_— = = L =
MB95100AM
| Page
ROM 16 to 60 KB | 90
MB95110M
Page
ROM 16 to 60KB| 48
MB95110B MB95100B
Page Page
ROM32t060KB| 46 J\ROM48to60KB| 48
Standard —_——_— = = = =
/ MB95140 \
P Page |
ROM32KB | 44
—_—_——— =
MB95130M
Page
ROM 8 to 32KB | 44
T T T T ™ — L
28-pin 32-pin 48-pin 52-pin 64-pin 100-pin
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8-bit Proprietary FPMC-8FX Family standard Products

F2MC-8FX Family Standard Products

Pin
count

Main functions

Series
name

Type

ROM

RAM

F2MC-8FX
Family
Standard
Products

L {208 |

UART/SIO (1¢h),

LIN UART (1 ch.) ,

MB95130M
series

MASK

32 KB

1KB

Part number

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

One sector
Flash

8 KB

256 B

MB95136M

MB95F133J

16 KB

512B

32 KB

MB95F134J

MB95F136M

Evaluation
device

60 KB

3.75
KB

MB95FV100D-103

| |UART/SIO (1 ch.),

LIN UART (1 ch.) ,

MB95140
series

One sector
Flash

32 KB

MB95F146 *

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

(Continued)
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Evaluation
device

60 KB

3.75
KB

MB95FV100D-101

*: Under development



8-bit Proprietary FPMC-8FX Family standard Products

MB95130M Series

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

MB95F133J MBO5F134J MBOSF136M \ /\B95FV100D-103 (82.768 kHz x 4)
MB95136M \ [One-sector Flash | [One-sector Flash| | One-sector Flash Dual operation . . . .
ROM 32KB || memory 8 KB memory 16KB || memory 32KB || Flash memory 60KB | * Minimum execution time: 62.5 ns (7.63 ps)
RAM 1 KB RAM 256 B RAM 512 B RAM 1 KB RAM375KB / * Operating temperature range: -40 °C to +85 °C

<Evaluation device>

i Package
Operating
Part number power supply SOoP Functions
voltage (V) | (127mm | FBGA
pitch)
I/0 ports: 20 Max. (single-clock)
e 28pP - 18 Max. (dual-clock)
UART/SIO : 1 ch.
MB95F133J 28P - LIN UART : 1 ch.
+2.510 +5.5 *1 8/16-bit compound timer : 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.)
LIE SRR 28P = |16-bit PPG timer : 1 ch
A/D converter : 10-bit x 8 ch.
MB95F136M 28P _ 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 |0 Su’f’erviser (option) t (option)
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: MB95F134J and MB95F133J have Low-voltage detection reset and Clock Superviser.

MB95140 Series

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

¢ Minimum execution time: 62.5 ns (7.63 us)

MB95FV100D-101

4 MB95F146 h f
Dual operation

FIasho%Z?r?gtrc;/rsz KB Flash memory 60 KB |* Operating temperature range: -40 °C to +85 °C *
RAM 1 KB / RAM 3.75 KB

<Evaluation device>

Undeér development

Operating Package
Part number power supply LQFP Functions
voltage (V) | (0.8 mm pitch) At
I/O 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 _ 204P Timebase timer (WDT) 1 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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8-bit Proprietary FPMC-8FX Family standard Products

(Continued)

(Continued)

46

Part number

MB95116B *

MB95F118B

Pin Main functions Series Type ROM RAM
count name
| |48 | |uART/SIO (1ch), | [MB9ST10B| |\ | laoks 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 (2ch.) , Flash
16-bit PPG (1 ch.) ,
A/D converter i
(10-bit x 8 ch.) , || Evaluation | | .o\ 3.75
external interrupts device KB
(8ch.),
watch prescaler,
watch counter

MB95FV100D-101

*

: Under development




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)

¢ Minimum execution time: 62.5 ns (7.63 us)

MB95F118B
Dual operation

MB95FV100D-101

— —— -

QAC?I\E/JIS?JZJ ?<II33 \ Flash memory 60 KB [{ -, ?]ual operation . ), Operating temperature range: -40 °C to +85 °C *
\ _RAM1K8_/ RAM 2 KB S RAM a5 KB
Under development device>
Operating Package
Part number power supply| LQFP | BCC |LQFP *2 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 52P - |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

| 50 | [UART/SIO (1ch), | IMBISTIOM |\ | 14 kB 2kB MB95117M *
LIN UART (1 ch.), series
12C bus interface
(1ch), Dual
8/16-bit compound 1 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
(8ch), 32 KB|—| 1KB MBI5F116J *
watch prescaler,
watch counter

|| Bvaluation] g5 ygl | 375 MB95FV100D-103
device KB
*: Under development

UART/SIO (1 ch.), MB95100B

L 64 LIN UART (1 ch) , A series [T Mask |— 48 KB — 2 KB MB95107B
12C bus interface
(1ch), Dual
8/16-bit compound H . —160KB— 2KB MB95F108B
) operation
timer (2 ch.) , Flash
8/16-bit PPG (2 ch.) ,
16-bit PPG (2 ch.) , :
16-bit reload timer | |Evaluation| |ooyp| | 375 MB95FV100D-101
(1ch), device KB
A/D converter
(10-bit x 12 ¢h.),
external interrupts
(12¢ch.),
watch prescaler,
watch counter

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

“MBssTi7) . [ MBOSF1147Y |/ MBOsF116J" /” MBO5F118M
ROM 48 KB \ " Flashmemory | " Flashmemory | [  Dual operation
6 KB ‘ 32 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)

Flash memory 60 KB

Flash memory 60 KB
RAM 3.75 KB

RAM 2 KB
N —/ FAM 012 B—l M 1K B—l RAM 2KB - - ¢ Operating temperature range: -40 °C to +85 °C
Under development 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 MEQSIIZV100D_-101 ¢ Maximum internal clock frequency : 16 MHz (32.768 kHz x 4)
ROM 48 KB Dual operation ual operation o L . .
RAM 2 KB Flash memory 60 KB Flash memory 60 KB M|n|mu.m execution time: 62.5 ns (7.63 pus)

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
MB95F104AJ'\ [ MB95F106AJ Dual operation Dual operation (32.768 kHz x 4)

MB95108AM ) [ Fiash memory | [ Flash memo Flash
ry 1| Flash memory 60 KB lash memory 60 KB - L
ROM 60 KB 16 KB 30 KB RAM 2 "KYB RAM 3.75 KB *  Minimum execution time: 62.5 ns (7.63 us)
* Operating temperature range: -40 °C to +85 °C

RAM2KB RAM512B RAM 1 KB
<Evaluation device>
Operating Package
Part number power LQFP LQFpP 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.
MBO5F104AJ 64P 64P ~ |lPC bus interface : 1 ch.
+2.510 +5.5 * 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.)
AR 64P 64P " |16-bit PPG timer : 2 ch.
16-bit reload timer : 1 ch.
MB95F108AM 64P 64P _ A/D converter : 10-bit x 12 ch.
Timebase timer (WDT) : 21-bit x 1 ch.
External interrupts : 12 ch.
Watch prescaler, watch counter
Low-voltage detection reset (option) *2
Clock superviser (option) *2
Low-power consumption modes : Sleep, stop, sub, watch mode

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

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 (1 ch.) , MB95150M One sector

: . —— 32 KB — 1 KB MB95F156M
Family 52 LIN UART (1 ch.), series Flash

Internal 8/16-bit compound

LCDC timer (2 ch.) , Evaluation 375
Products 8/16-bit PPG (2 ch.) , — 60 KB — MB95FV100D-103

device KB
16-bit PPG (1 ch.),
A/D converter
(10-bit x 8 ch.) ,
external interrupts
(8ch),
LCD controller,
watch prescaler,
watch counter

UART/SIO (1 ch.), MB95160M One sector .
1 8 N 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

: Under development

(Continued)
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MB95150M Series

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

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

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

MB95F156M
One sector

Flash memory 32 KB
RAM 1 KB

<Evaluation device>

Operating Package
power LQFP | LQFP * Functions
supply (0.5 mm | (0.65 mm| FBGA

voltage (V) | pitch) pitch)

Part number

I/O ports: 39 Max. (dual-clock)
UART/SIO : 1 ch.
LIN UART : 1 ch.
MB95F156M +2.510+5.5* 48P 52P _  |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.
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
MB95FV100D-103 | +2.7 to +5.5 - - 224P |Watch prescaler, watch counter
Low-voltage detection reset (option)
Clock superviser (option
Low-power consumption modes : Sleep, stop, sub, watch mode

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

MB95160M Series
Built-in A/D converter, UART, LCD controller, etc.

T orracan N MB95FV100D-103
Dual operation

* Maximum internal clock frequency : 16 MHz

MB95F168M (32.768 kHz x 4)

One sector
\ Flash memory 60 KB y FlaSgATAegn%nl’(go KB] « Minimum execution time: 62.5 ns (7.63 us)
—_ PBAM2KB - * Operating temperature range: -40 °C to +85 °C
Under development <Evaluation device>
Operating Package
L LQFP QFpP Functions

Part number
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.

100P 100P _ 12C 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.

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

External interrupts : 8 ch.

LCD controller: 128 elements, 32 seg x 4 com

MB95FV100D-103| +2.7t0 +5.5 |  — - 224P 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

©MB95F168M +2.5t0+5.5*

Package: P - plastic

©: Under development
*: 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 *

Pin Main functions Series name Type ROM RAM
count

100 Ll UART/SIO (1ch), L M8951?OMB . Dua] |l 60kB || 2KB
LIN UART (1 ch.), series operation
12C bus interface Flash
(1ch.),
8/16-bit compound
timer (2 ch.) , H Flash 16 KB —{ 512 B
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 | 60KB |— 2KB
external interrupts
(12¢ch.),
LCD controller, || Evalu.atlon | s0KB 3.75
watch prescaler, device KB

watch counter

(Continued)

MB95FV100D-103

*: Under development
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MB95120MB Series

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

/ “MBosizemMB MB95F 1268 MBoSF 12805 (32.768 kHz x 4)
\ ?R?\TA%OKKBB FlasthziﬂmfllrzBaz KB Flash memory 60 KB ¢ Minimum execution time: 62.5 ns (7.63 ps)
« Mers RAM 2 KB  Operating temperature range: -40 °C to +85 °C
Under development

MB95F124JB MB95FV100D-103
Flash memory 16 KB Dual operation

RAM 512 B Flash memory 60 KB
RAM 3.75 KB

<Evaluation device>

Package

Operating LQFP QFP
Part number ower suppl Functions
B Az (0.5 mm | (0.65 mm| FBGA

voltage (V) pitch) pitch)

MB95F124JB 100P 100P - |I/O ports: 87 Max. (single-clock)
85 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.)
*1 8/16-bit PPG timer : 16-bit x 2 ch. (8-bit x 4 ch.)
2510455 16-bit PPG timer : 2 ch.
16-bit reload timer : 1 ch.
MB9O5F128MB 100P 100P - A/D converter : 10-bit x 12 ch.
Timebase timer (WDT) : 21-bit x 1 ch.
External interrupts : 12 ch.
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
Clock superviser (option) *2
Low-power consumption modes : Sleep, stop, sub, watch mode

MB95F126JB 100P 100P -

©MB95128MB 100P 100P -

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

Package: P - plastic

©: Under development
*1: The range of the voltage is different depending on the frequency.
*2: MB95F124JB and MB95F126JB have Low-voltage detection reset and Clock superviser.
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Internal LCDC Products

Part number

MB95F128 *

(Continued)
Main functions Series name Type ROM RAM
UART/SIO (1 ch.) , MB95120 Dual
LIN UART (1 ch.), series operation 60KB — 2KB
12C bus interface Flash
(1ch),
8/16-bit compound -
timer (2ch.), Evalugtlon 60 KB — 8.75
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¢ch.),

LCD controller,
watch prescaler,
watch counter

MB95FV100D-101

MB95FV100D-102

*: Under development
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MB95120 Series

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

Internal LCDC Products

MB95FV100D-102 * Maximum internal clock frequency : 16 MHz

T MBosFizs MB95FV100D-101
Dual operation | Dual operation Dual operation (82.768 kHz x 4)
\F'aShR'RiAm;zso KB Flaslg )&n,v‘f';%ylfg KB Flasg :l\f r;grsy}sg KB ]« Minimum execution time: 62.5 ns (7.63 s)
— == - * Operating temperature range: -40 °C to +85 °C
Under development <Evaluation device>  <Evaluation device>
Operating Package
Part number power LQFP LQFP Functions
supply (0.5mm | (0.65mm | FBGA
voltage (V) | pitch) pitch)
1/0 ports: 86 Max.
UART/SIO : 1 ch.
©MB95F128 +1.8t0+3.6*| 100P 100P - LIN UART : 1 ch.
12C 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 : 2 ch.
_ _ _ 16-bit reload timer : 1 ch.
MB9SFV100D-101 224P A/D converter : 10-bit x 12 ch.
Timebase timer (WDT) : 21-bit x 1 ch.
External interrupts : 12 ch.
+2.610+3.6 LCD controller: 160 elements, 40 seg x 4 com
40 x 4-bit LCD display RAM
MB95FV100D-102 _ _ 2oo4p |Watch prescaler, watch counter
Low-power consumption modes : Sleep, stop, sub, watch mode
MB95FV100D-101: LCDC division resistance type
MB95FV100D-101: LCDC pressure circuit type

Package: P - plastic

©: Under development
*: 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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SoFTUNE V3
1. The SOFTUNE Integrated Development Environment

Combines and integrates tools

Function/Integration Level
/ SOFTUNE V3

WindowsXP/Me/2000/98
S V1 Sortune Workbench
. OFTUNE ) Sortune C compiler
Windows3.1version G checker SOFTUNE assembler
|:> S linker
r?‘lg\aealgglr’nent C analyzer SZHEIE C checker
debugger Sorrune C analyzer

- Integrates the development manager
and debugger

- 32-bit operation improves processing
speed

- Language specifications,OMF integration

(Tool inter-operation)

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

e SorTUNE V3 Workbench (Development Manager/Debugger)

SOFTUNE V3 SOFTUNE V3

language cooperation
tool

e C Compiler

o 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 SorFTuNE V3 integrated developing system is designed to meet program developers’ numerous demands, while

ensuring ease of use.

Make/build Register window

Source window

[ ]
i
4 | j ud I
-

! 4 i

FRFFFARFETSErD

[ -
e -

i

& " W

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
I I I
SorTunE Workbench

| Work space |
r —| Project | e *I Project |‘ |
! [ I
! 1 |
! . [ I
! [ I
! 1 |
! [ I
: | Option | : ! | Option | :

|

o _______ T |

Ii

C Editor ) C Compiler

) C Assembler >

( Emulator ) C Simulator

> ( 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 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 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
are accustomed, SOFTUNE can be configured to use the
following commercially available editors:(Codewright32,
TextPAD32 and others)

(3) Customizable Environment

Compile error

X Detailed help
Mouse double-clic - =
— L

'

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

SorTunNE 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

USB, LAN
or

RS-232C Memory
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.

EREE N
Watch window
Project window =
Lk
| e EECTH SR
Register window)

mi I E——— . I -
o LR L} L]

(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.

e 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
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 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
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 FPMC-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 “if (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 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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¢ Coding error indicated and advice displayed

eIndicated messages output
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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 (F2MC-8L/8FX Family)

Part number *

. Remarks
(Maintenance number)

Software

SorTUuNE 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
. WindowsMe
CpIEHIg OF Windows2000 -

Windows98

Personal computers

Media CD-ROM *2 -

*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 freqency 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

* 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)
¢ 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

—— D= =
LAN cable (10BASE-T)

= =]

RS-232C cable(9pin-9pin cross)

Emulator/
debbugger

N
\
i
1
1
i
1
1
i
1
1
i
1
1
i
software |

—
©

Personal computer SorTUNE workbench

For piggyback evaluation

ymmmm—————— . N

)i o- |
II {1B2144-20% i i Connection to

--------------------- = Meeeee- user's system
Piggyback evaluation Piggyback
prove cable evaluation

For OTP device

_____________________________

Dr—c—(E
AC cable

I/F cable
Main unit A/B/C

MB2141B

_______________________________________

'
1
1
" 1
Emulation pod ! OTP evaluation
! device

\ MB2144-2xx ;!

One-time evaluation

orobe cable Probe header

Main unit Emulatuon pod
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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

MB2144-218-01 *5

For the MB89R905 (QFP-48) ,FPT-48P-M16 (0.8
mm pitch, [] 12 x 12 mm)

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

MB2144-226-01 *8

For the MB89R907A (QFP-48), FPT-48P-M13 (0.8
mm pitch, (] 10 x 10 mm)

MB2144-227-01 *7

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

F2MC-8L Family

Support tools
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*1:

*2:

*3:

*5:

*6:

*8:

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).

Includes one Q-socket for QFP-80 (model: TQSOCKET080RAG: 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: TQPACK064SD: 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: NQPACKO064SB: 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: TQPACK048SA, TQSOCKET048SAW: 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:

*1,*2,*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.l 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 SorTunE V3 Workbench SorTuNE V3 Workbench
99 WindowsXP/Me/2000/98 WindowsXP/Me/2000/98
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 . .
. © © 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\ sgqFo-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 .
MB89OP155-20XPF 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 N
MBB89P165-20XPEM 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 (ROMB3-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, [J12 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 *
MB89P657APF QFP-100 (0.65 mm, [114x20 mm) FPT-100P-M06 ROM-100QF-28DP-8L2 *
MB89P657APFV LQFP-100 (0.50 mm, [J14x14 mm) FPT-100P-M05 ROM-100SQF-28DP-8L
MB89P665P-SH SH-DIP-64 (1.778 mm, [[158x17 mm) DIP-64P-M01 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, [114x14 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, [J14x14 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, [114x20 mm) FPT-64P-M06 ROM-64QF-28DP-8L*
MB89P825PFM LQFP-80 (0.65 mm, [114x14 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, [J14x20 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, [114x20 mm) FPT-80C-A02 ROM-80QF-28DP-8L2*"
MB89P899PF QFP-100 (0.65 mm, [114x20 mm) FPT-100P-M06 ROM-100QF-32DP-8LA*2
MB89P928PF QFP-80 (0.80 mm, [J14x20 mm) FPT-80P-M06 ROM-80QF-32DP-8LA*?
ROM3-FPT30M02-8L*%
MB89P935BPFV SSOP-30 (0.65 mm, [19.7x5.6 mm) FPT-30P-M02 (Only the Serial on the pro-
grammer corresponds.)
MB89P945PF QFP-48 (0.80 mm, []12x12 mm) FPT-48P-M16 ROM-48QF-28DP-8L3*"
Under plan-
MB89P979PFV ning LQFP-  (0.50 mm, []12x12 mm) FPT-80P-MO05 ROM-80SQF-32DP-8LA2*2
80
MB89P985PFM LQFP-64 (0.65 mm, []12x12 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 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.

R4945, R4949A (Advantest FAX (81) 44-888-1387)

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-28S0P-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-80QF2-6L-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
MBB89930 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
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.

[ 4

System configuration

Personal computer

Evaluation board for USB
il MB2031-01

oo , O M

AC adapter

USB host

USB device

N

000 O
R R

USB device

EEEREES

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

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

USB A4

!
[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
(6) 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
42 Short plug for a Power Mode setup (selection of a self-power supply or bus power supply)

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

@4 Short plug for a functional setup

d5MCU power LED
USB-LED
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F2MC-8L Family Evaluation board (BBF2003) : Sunhayato

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 Emulator combined with the

emulator debugger for microcontroller can be performed.

BBF2003-8L-64PB (PV carried Daughter board)
BBF2003-8L-MB (Main board)

Evaluation board configuration
¢ Main board (BBF2003-8L-MB)

e PV carried Daughter board
MQFP-64 (BBF2003-8L-64PB)

Various setting DIP

Various setting jumper switches switches

,,,,,,,,,,,,,,,
| 6000000,
jopoo0oooo

[p—

***************** "

88688888 57 £

©0000000000000000000000000000000
©00000000000000000000000000000D00
00DODDOOODOOODO000O00D000000000000D0

. ©©ooooooo Ty | A
——————— P f e e
S al
Universal area  LED for an output check of Signal check pin Feset button V -\ Power supply
i connector
P00 to P07 terminal Various setting LNt et

Socket for main and sub oscillation clocks jumper switches

Main board connection connector

,,,,,,,,,,,,,,,

- - e -

Evaluation device loading part

Various setting
jumper switches

*1:Loading of the connector for serial writing (MB89F538/L) .

Contact for details: Yokogawa Digital Computer Corporation
*2: Loading of the RS232C(DSUB 9pin) connector (RS232C driver loading).
*3: A user needs to perform mounting PV to the daughter board.
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Product configuration

e Main board

Part number

Description

BBF2003-8L-MB

e Locating signal check pin to all terminals
o Function of LED lightning for output port (P00 to P07)
» Evaluate the capability of communication between PC and microcomputer with UART

(mounted DSUB 9pin)

¢ Daughter board

Part number Description Target microcontroller Usage
BBF2003-8L-64PB 1.00 mm pitch MBB89530A series MB89PV530CF mounted possible
BBF2003-8L-100PB 0.65 mm pitch MB89490 series MB89PV490CF mounted possible

¢ Main board + daughter board

Part number Description Target microcontroller Usage
BBF2003-8L-64PS 1.00 mm pitch MBB89530A series MB89PV530CF mounted possible
BBF2003-8L-100PS 0.65 mm pitch MB89490 series MB89PV490CF mounted possible

e Production configuration

Product name

Package

MB89530A series

MQFP-64 (MQP-64C-P01)

MB89490 series

MQP-100 (MQP-100C-P01)

Contact for details: Sunhayato Corp. TEL +81-3-3984-7791, FAX +81-3-3971-0535
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Serial on board programmer

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

FLASH USB Programmer : Fujitsu
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 (MB2146-09) at the Flash ROM of microcontroller.

(1)System configuration

CLK synchronous
USB serial F2MC-8L/8FX/16LX/FR

Adaptor ' ' user’s system
4 > (MB2146-09)

(2) Product configuration

Product name Part number Description
Adaptor (programmer) MB2146-09 F2MC-8FX ICE and using combinedly (with USB cable)
FLASH USB Programmer - Software (download from Web(registration))

(3)Target microcontroller

Version Target microcontroller

MB89F202, MB89F499, MB95F108, MB95F 118, MB95F 128, MB95F 136

FLASH USB Programmer for 8L/8FX/16LX/FR MB95F 146, MB95F156/M, MBI5F168/M
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FLASH MCU Programmer : Fujitsu

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

RS232C

Host interface cable

(AZ221)

Standard Target Probe
(AZ210)

>

Flash Microcomputer
Programmer Main Unit

Control Module

CLK synchronous
serial

¥ +t—>

F2MC-8L/8FX/16LX/FR
user’s system

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/AC4AP Single Operation Model with Ethernet 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
Control Modules FFO002 or FFO04A Control modules for FAMC-8L OTP microcontroller made by Fuijitsu.
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) .

(3) OTPROM microcontroller for programming

OTPR(‘g_II\_IIPr;g:Il\'no:ic;:t)roller 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) FFO04A 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 Fuijitsu 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 syncréous

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_EI’J_AKSEETTT(0:(?;'[ interface
FULL KEY model
AF620/AC4P CAN interface
Flash Microcontroller Programmer 100BASE-TX host interface
Main Unit i
AF320/AC4P ?grggéig?'(l' )T ?1?)2!( 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 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)

System Overview

= .

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.

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

Instruction trace is possible. (max. 16 branches)

Host I/F : USB

System configuration

Personal computer

SOFTUNE V3 workbench

______________

Y

USB cable (includes)

Emulator/
debugger software

1
1
1
1
1
1
1
1
1
1
.

________________________________________

F2MC-8FX Family
Support tools

] \ 4 \ \
1 o MB2146-30xA | H !
1 1 1 1 1 .
! o o ! 1 D H
1 1 ' ! —— 1
= L LGy [ :
H : ! 2% 1% : ! MBQSF\{)‘IYOOD—1O1 :
! . t Mountin ! [
' Do Sl " MB95FV100D-103,’
\ MB2146-09 Y : + MB9SFV100D-103,
N e - -7 Semmem- * ----- - *: Mounted on the MCU board.

1
1
1
Header board |
MB2146-2xx !

Socket

User's system board

e ———————

Evaluation board
MB2146-401
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Name Part number Remarks Overview
For FAMC-8FX family
BGM adapter MB2146-09 USB connection (USB bus power)

Includes : USB cable (1.8 m)

MCU board

MB2146-301A

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

MB2146-302A

For 3 V products and products with a LCDC
Built-in MB95FV100D-102 (3 V products
and products with a LCDC booster)

For the LCDC booster circuit type

MB2146-303A

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

Header board

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

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

-‘——— & I
"(S'gpr:;:';tch 77 MB2146-210 Includes : NQPACKO048SD * x 1, -

’ ’ HQPACK048SD * x 1
Header board Products : MB95110B/AM series
LQFP-64P MB2146-220 Package code: FPT-64P-M03
(0.5 mm pitch, (110 x 10 mm) Includes : NQPACKO064SD * x 1,

’ ’ HQPACKO064SD * x 1
Header board Products : MB95110B/AM series
LQFP-64P MB2146-221 Package code: FPT-64P-M09

. Includes : NQPACKO064SB * x 1,
(0.65 mm pitch, [J 12 x 12 mm) HQPACKOB4SB140 * x 1
Products : MB95120/MB series
Header board Package code: FPT-100P-M05
LQFP-100P MB2146-250 FPT-100P-M24
(0.5 mm pitch, [] 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, [] 14 x 20 mm) Includes : NQPACK100RB179 * x 1,
HQPACK100RB179 * x 1
Header board Products : MB95110B/M series
LQFP-52P MB2146-260 Package code: FPT-52P-MO01
(0.65 mm pitch, (110 x 10 mm) Includes : NQPACKO052SB * x 1,
’ ’ HQPACKO052SB * x 1
. Products : MB95130M series
ggell:’d_zrs |t;oard/conversnon board 52146270 Package code: FPT-28P-M17
(1.27 mm pitch, [18.6 x 17.75 mm) Includes : SSA-28YR1-M17
’ S ‘ (Tokyo Eletech)
Products : MB95140 series

NQPACKO032SA * x 1,
HQPACKO032SA * x 1

Includes :
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Name

Part number

Remarks

Overview

Header board

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

LQFP-48P. MB2146-213 | |\ ciudes : NQPACK048SD * x 1,
(0.5 mm pitch, []7 x 7 mm) HQPACK048SD * x 1
Products : MB95150M series
H
Lgiaziiggard MB2146-261 Package code: FPT-52P-M01
. 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) HQPACKO64SD * x 1
Products : MB95160M series
H
Lgia:?fé‘t:;ard MB2146-223 Package code: FPT-64P-M23
. Includes : NQPACKO064SB * x 1,
(0.65 mm pitch, [J 12 x 12 mm) HQPACKOB4SB * x 1
For F2MC-8FX family
- Operating power supply voltage: 5V or 3.3V
Evaluation board MB2146-401 | (Selectable)

- 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 MB2146-09
Target microcontroller F2MC-8FX Family
Operating power supply voltage of micro-controller 27Vto55V

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 No

Internal ROM emulation memory function

Evaluation device Flash memory size (60 KB)

Trace function

Instruction trace (max. 16 branches)

Event trigger function No
Sequential Break function 2 levels (only code)
On-the-fly function (Command execution at the MCU operation) No
Co coverage function No
Garded access break function No
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F2MC-8FX starter kit

As the FAMC-8FX starter kit consists of a BGM adapter, an MCU board, an evaluation board, and SorTune V3 (45-day
limited version), 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 exist-
ing BGM adapter and MCU board to evaluate your system.

System configuration

Personal computer SOFTUNE V3 workbenc

_____________ -

5
1
R S (45-day limited version)
USB cable (includes)

1
1
1
Emulator/ !
debugger software 1

.

_____________

O

1
i MB95FV100B-101
: or

_____________

MB2146-09 * ,

pmm——————
o
O..
(o)
cOgO
(0]
e ————

Evaluation board
MB2146-401

Product configuration

Product name Part number Product configuration

BGM Adapter (MB2146-09)

3V edition MCU board (MB2146-301A)
F2MC-8FX starter kit (3 V) MB2146-401-01 Evaluation board (MB2146-401)

SorTuNE V3 (The limited edition during 45 days)
Setup Guide

BGM Adapter (MB2146-09)

5V edition MCU board (MB2146-303A)
F2MC-8FX starter kit (5 V) MB2146-401-03 Evaluation board (MB2146-401)

SorTunE V3 (The limited edition during 45 days)
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
LQFP-100P 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-MO1 TEF110-95F156HPMC
LQFP-64P FPT-64P-M24 TEF110-95F168HPMC1
(0.5 mm, 10 mm x 10 mm)
MB95F168M *
el 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 Aﬁ';%g?B
(mm) AF9710
AF9723
LQFP-G4P FPT-64P-M03 TEF110-108F35AP
(0.5mm, 10 mm x 10 mm)
MB95F108B * LGFP-6AP
-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)
MB95F128 * 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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8-bit Proprietary F2MC-8L/8FX Family Support Tools

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

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

AF9723 AF9845
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16-bit Proprietary FAMC-16LX Family Features

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
FFOO000H
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)

¢ Power dissipation reduced by 60% as compared to the earlier product (5 V compatible product)
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16-bit Proprietary F2MC-16LX Family Features

¢ 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)

e 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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16-bit Proprietary F2MC-16LX Family Product Range

F2MC-16LX Family Product Range

uSB

FL Display
driver

LCD
controller/driver

CAN controller

Standard

A

ROM 96 - 128 KB

MB90335 MB90330A
ROM64 KB | Fade ROM 256-384 kB | Fage
PC peripheral PC peripheral
equipment equipment
MB90M405

Page

FL Display panel 144
Control FL Display: Fluorescent Display
MB90800 MB90520B MB90370
Page Page Page
ROM 128 - 256 KB 14% ROM 64 -128 KB 1490 ROM 64 KB 1492
Home audio, etc. Cameras Notebook PC
MB90945 b MB90590G b MB90390
X age age P;
ROM 128-384 KB | "% )| Rom 256-384 KB| Tas ROM384 KB | 155
control, etc. Dashboard, etc. Dashboard, etc.

MB90495G
ROM 64-128 KB| Page MB90545G/GS ﬂ/IBQOS40E/SE (CAN 2 ch.) b MB90920
Carbodies | 122 )(ROM 64-256 KB| Page |( ROM128-384KB |Fa9° ™ oy osekp | P
control, etc Dashboard 132 Car audio, car air-
— car audio, etc. conditioner, etc. \Dashboard, etc.
MB90350E
ROM 64-128 KB| Page | / MB90540G/GS //MB3OB40E/ES (CAN 1 ch) e
Car bodies | 118 ROM 128 KB | 7 |l ROM64-256 KB |73
control, etc. Dashboard, Car aw-gt)gdmoner,
car audio, etc.
MB90895
ROM 64 KB | Page MB90440G | / MBE90595G
Dashboard, etc.| 116 ROM 128 KB | ‘o4 RDC;I\S/IhL %g r}éB P1azgﬁe
Gateway, etc. car audio, etc.
MB90385
ROM64 KB | Page /~ MB90420GA/GC \ MB90425GA/GC
Sar bodies ROM 128 KB |Pa° |( ROM 64 - 128 KB| Page
z - Automotive Automotive
MB90360E Applications Applications
ROM 64 KB | Page
Car bodies 114
control, etc.
MB90980
ROM 126 KB | Page MB90880 MB90570A/C| |,
Cellular phone, | 190 ROM 256 - 512 KB Fage ROM 128- 256 KB | 112
AV equipment 25 lar phone, \ Car audio
MB90565 b
ROM 96-128 KB| "29°
Phone, etc. 100 MB90378 Page
MB90820 Flash 128 KB 112
ROM 64-128 KB| Fad° Note PC
High speed A/D MB90480B/485B
MB90460 ROM 192 - 256 KH Page
ROMG4KB | Fage Cellular phone, | 108
Inverter control, etc. 98 AV equipment
MB90560
ouz e | i AT
Inverter control, etc. ROM 64-128 KB F;%g“e Digital consumer 106
" electronic,
L\‘AOBN?S?ig PS 8 R Car audio AV equipment
Industrial production MB90550A/B MB90860E/ES
B Page
MB904SS | page MV eatipraent | 102 || oRoM 128KB | Page
ROM 24 -64 KB 96 high level consumer electronic,
hone, AV equipment electronic AV equipment
» N | N >
48-pin 64-pin 100-pin 120-pin 144-pin
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16-bit Proprietary F2MC-16LX Family Standard Products

F?MC-16LX Family Standard Products

Pin Main functions Series Type ROM RAM Part number
count name
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 2KB MB90456
free-run timer
(16 bit x 1 ch.),
ICU L MB90456S
(16 bit x 4 ch.),
PPG timer
(16 bit x 2 ch.) 64 KB 2 KB MB90457
Watch timer
L MB90457S
Flash memory Equivalent device
H Flash |-H24 KB 2 KB |- MB90455 | | MB90F455
LIMB90455S | MB90F455S
H32 KB 2KB [ MB90456 | — MB90F456
LI MB90456S | MB90F456S
Li64 KB 2 KB || MB90457 | MB90F457
LIMB90457S | MB90F457S
Evaluation target device
L Evaluf':ltlon 6 KB | MBQQ455 || MB9OV495G
device series
Flash memory
/Lxl/g-g:n?;(rfefh')’ MSB:SSSO Flash |64 KB|—| 3KB MB9OF962
(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 | MBY9960 || y1890v340E-101
(16-bit x 4 ch.) device series
external interrupts
(8 ch.) MB9OV340E-102
(Continued)
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16-bit Proprietary F2MC-16LX Family Standard Products

MB90455 series

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

~ MBoOF455S | 28P | = |UART:1ch.

For single clock: MB90455S/456S/457S/F455S/F456S/F457S
MB90F456 48P - For dual clock: MB90455/456/457/F455/F456/F457V495G

T 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 | - mode
MB90V495G - 256C

Packages: P - plastic, C - ceramic
MB90960 series

For industrial applications, etc.

MB9OF962 MBOOF962S * 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. (MB9OF962)
+3.5t0 +5.5 A/D converter: 8/10-bit x 16 ch.
* 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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16-bit Proprietary F2MC-16LX Family Standard Products

(Continued)

(Continued)

98

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
(8 ch.),

PWC timer (2 ch.),
PPG timer

(16 bit x 3 ch.),
reload timer

(16 bitx 2 ch.),
ICU (4ch)),

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




16-bit Proprietary F2MC-16LX Family Standard Products

MB90560 series
For inverter control, etc.
MB90562A * Maximum internal clock frequency: 16 MHz
ROM 64KB ¢ 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 I/O ports: 51 Max.
MB90561A (14x20 | (12x12 64P - | Timebase timer (WDT): 18-bit x 1ch.
mm) mm) UART: 2ch.
+3.0t0 +5.5 Analog section: 10-bit A/D converter x 8ch.
64P 64P ; L .
MB90562A (14 % 20 (12x 12 64P _ Real time 1/0O: 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 +4.5t0 +5.5 (14 x 20 (12 x 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 clgck frequency: 16 MHz

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

. ting t t :-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 53:‘15; Functions
voltage (V) QFP LQFP | SH-DIP | PGA
64pP 64P I/O ports: 51 Max.
MB90462 (4 ;])20 a2 ;1)‘2 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 I/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)
MB9OF462 (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 intermittent operation mode,
time base timer mode

Packages: P - plastic, C - ceramic
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16-bit Proprietary F2MC-16LX Family Standard Products

(Continued)

(Continued)

100

(Continued)

Pin Main functions Series Type ROM RAM Part number
count name
H 64 —H—<UART(2 ch.), — MBQQSGS - MASK 96 KB — 4 KB MB90567
series
A/D converter
(8/10-bit x 8 ch.),
External interrupts 128 KB— 4 KB MB90568
(8 ch.),
ICU (2ch), Flash memory Equivalent device
OCU (6.ch), MB90565
PPG timer H Flash {128 KB— 4 KB |— series [ MB90F568
(8-bit x 6 ch.)
fﬁgﬁ:;?;: ) Evaluation target device
reload timer L{Faluation axB || MBS L} mgovs60
(16-bit x 2 ch.)
L{UART/SIO (1 ch), | | MBQQ%O - MASK [—{128 KB|— 10 KB MB90982
SIO (2 ch.), series
A/D converter
(8/10-bit x 8 ch.), Flash memory Equivalent device
external interupts L Flash | —{192kB|—|12kB [ M990 | | \ipgoross
(8 ch.), series
ICU (16-bit x 2 ch.) ,
OCU (16-bitx 4 ch.), Evaluation target device
PPG timer Evaluation MB90980
(8-bit x 4 ch.), | device 16KBI— “geries [ | MBOOV48SB
U/D counter
(8-bitx 2 ch.),
reload timer

(16-bit x 1 ch.),
free-run timer
(16 bit x 1 ch.),
12C (1 ch.),
PWC (2 ch.),
uDMAC (16 ch.)




16-bit Proprietary F2MC-16LX Family Standard Products

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 .
¢ Operating 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/O 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) | (12x 12mm) | ~ |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

MB9O0F983 o o
Flash memory 192 KB MB90V485B * Minimum execution time: 40 ns
Rl\gsﬂoz%BKZB RAM 12 KB RAM 16 KB  Operating temperature range: -40°C to +85°C
RAM 10 KB <Evaluation device>
Operating T
Part number | power supply LaFP PGA Functions
voltage (v) | (@5mm
pitch)
1/0 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)

102

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 MB20823
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
(16it x 2 ¢ch), 128 KB 4KB | MP90820 L | yggorgaaa
PPG timer series
(16-bit x 3 ch.)
Evaluation target device
| Evalugtlon 16 KB | MBQ(_)820 | MB90OVS20
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.),
12C bus interface
(2ch). L| MB90552B
external interrupts
(8ch.) 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 MB90T552A
4 KB MB90T553A
Equivalent device
- OTPROM | —{ 128 KB|—| 4 KB | MBI0SSOABL_| \gopssaa
Flash memory
| Flash | {128 KB|—| 4 KB [ |MBOSS0AB| | \iBgoFss3A
series
Evaluation target device
Evaluation MB90550A/B
1 device 6KB — " eries [ MB90V550A
(Continued)




16-bit Proprietary F2MC-16LX Family Standard Products

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.
+3.51t0 +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 +4.51t0 +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 MBYOP553A MB90V553A e 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 RSRAM1§?<|I§B * 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
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(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%‘1‘."'”80"-% Ll Flash {128 KB|—{6 KB || MB90867E |—| MB90F867E
it x 1 ch),
external interrupts
(16 ch.),
WDT MB90867ES — MB90F867ES
Evaluation target device
L] Evalugtlon 30 MBQO?GOE | 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 || MBQQSBO | 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¥<B MB90V340E Operating temperature range: -40°C+105°C
RAM 30 KB

<Evaluation device>

Operating Package
Part number power 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.
100P | 100p | - | RealtimeVO:  JErbi bt septe o G b o,
UART for LIN - 4 C1hG-bit free-run timer x 2 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 modes:Sleep, stop, 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)
{1B90583C/CA Flash E‘E,\T%WKEZS KB *  Minimum 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 | - |}/O 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.)
EEEEE—— PWC timer: 16-bit x 1 ch.
MB90F583CA 100P | 100P - Reload timer:16-bit x 3 ch.
— +4.51t0+55 IE bus (MB90583C/CA, MB90F583C/CA, MB90V580B)
MB90F584C 100P | 100P - For single clock: MB90583C/587C/F583C/F584C/V580B
— 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 (8/10bitx8ch), [ | series [T] MASK | 64 KB — 2 KB 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.) ,
OoCuU
(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.
*  Maxi lock f : 16 MHz (32.768 kH
MB90439/S MB9OF439/S aximum clock frequency: 16 MHz (32.768 kHz)
ROM 256 KB Flash memory 256 KB * Minimum execution time: 62.5 ns (122.1 us)
RAM 6 KB * Operating temperature range: -40°C to +105°C

MB90438L/S MB90F438L/S MB90V540G
ROM 128 KB Flash memory 128 KB RAM 8 KB
RAM 4 KB

<Evaluation device>

MB90437L/S

ROM 64 KB
RAM 2 KB

Operating Package
Part number power supply Functions
voltage (V) | LQFP | QFP | PGA
MB90437L *? 100P 100P -
MB90437LS *! 100P | 100P — | VO 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 1/0: 16-bit input capture unit (ICU) x 8 ch.
+4.5t0 +5.5 16-bit output compare (OCU) x 4 ch.
MB90439S * 100P 100P - 16-bit free-run timer x 1 ch.
UART: 2 ch.
MBOOF438L * 100P | 100P | - | Reload timer : 16-bit x 2 ch.
MB9OF438LS * +3.51048.5 100P | 100P B For Single clock: MB90437LS/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)
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Pin
count

(Continued)

Main functions

Series
name

Type

ROM

Flash memory

RAM

L1100 |

UART (1¢ch),
SIO (2 ch.),

MB90480B
series

Flash

192 KB —

4 KB

Part number

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.)

256 KB

6 KB

MB90F481B

MB90F482B

Evaluation target device

Evaluation

device

16 KB

MB90480B
series

MB90V480B

slo@ ch.),

UART (1 ch.),

| | MB90485B

series

MASK

192 KB

10 KB

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.),
uwPG (1 ch.)

(Continued)

256 KB

10 KB

MB90487B

16 KB

MB90488B

Flash memory

Flash

256 KB

10 KB

MB90483C

384 KB

24 KB

MB90F488B

MB90F489B

Evaluation target device

Evaluation

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 e Kk e Operating temperature range: -40°C to +85°C
Flash memory 192KB RAM 6 KB MB90V480B P g temp ]

\ 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¢

Analog 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

MBOOF482B +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.algﬁ%’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|
MBO0F4888 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 ¢ 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 to +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) (Continued)

Pin Main functions Series Type ROM RAM Part number
count name
Multi function serial | | MB90880 -
— 100 (UART/SIO/IPC M series [T MASK 256 KB— 16 KB MB90882
mode can be
switched. 7 ch.) , 384 KB|—{24 KB MB90883 **
A/D converter
(8/10-bit x 20 ch.) ,
external interrupts 512 KB 30 KB MB90884 **
(24 ch.),
input capture
(16-bit x 2 ch.) , Flash memory
output compare ] . .
(16-bit x 6 ch.) , Flash 256 KB 16 KB MB90F882
free-run timer
(16-bit x 1 ch.) |
PPG timer MB90F882S
(16-bit x 8 ch.) ,
up/down counter ] ||
(8-bit x 2 ch.) , 384 KB 24 KB MB90OF883A
base timer
(reroad timer/ |
PWC/PPG/PWM MBIOF883AS
mode can be
switched. 4 ch.) ,
WDMAC (16 ch.) L1512 KB— 30 KB MB90F884A
L MB90F884AS
Evaluation target device
| | Evaluation 30 kB || MB90880| | \1pg0vag0a-101
device series
MB90V880A-102

*: Under development
**: Under planning

(Continued)
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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 (MB90OF883A/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 L 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 | 100P | (yART/SI0/12C mode can be switched.)
A/D converter: 8/10-bit x 20 ch.
*1
MECDREEES 100P 100P Real time 1/0O: 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 1 100 | 16 bit reroad timer/PWGC/PPG/PWM mode can be switched.)
External interrupts: 24 ch.
*2
MB90F884A 100P 100P WDMAC : 16 ch.
. Flash security (MB90OF882/F882S)
’
MBOOF884AS 100P 100P Mis-writing prevention function (MB90F882/F882S)
o Low-power consumption modes:
MB90V880A-101 *1 - -
90V880A-10 Sleep, stop , sub, watch, CPU intermittent operation, time
MB90OVE80A-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)

112

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.),
12C 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

Equivalent device

MB90574C

Flash

256 KB

10 KB

MB90573/
574C

MB90F574A

Evaluation

device

Evaluation target

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 12C
(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

Evaluation

device

MB90F378

Evaluation target 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
supply QFP LQFP PGA
voltage (V)
120P 1/0 ports: 97 Max.
_ Timebase timer (WDT): 18-bit x 1 ch.
MB90573 (14 x 14 mm) 120P UART: 2h. ( )
+3.0to +5.5 Analog section:  10-bit A/D converter x 8 ch.
120P 120P 8-bit D/A converter x 2 ch.
MB90574C - Real time 1/O: 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 120P PPG timer: 8-bit x 2 ch. (16-bit x 1 ch.)
MB90F574A | +4.5 to +5.5 | (14 x 14 mm) (20 x 20 mm) - I2C bus interface
(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/0 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
v (10 bit x 8 ch) ,
ontroller 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
L{ MB90367TES
Flash memory Equivalent device
H Flash 64 KB |- 3KB | MBQO?GOE — MB9O0F362E
series
H MB90F362TE
H MB90OF362ES
H MB90F362TES
H MB9OF367E
H MB90OF367TE
H MB9OF367ES
L{ MB9OF367TES
Evaluation target device
|| Fvaluation 30 KB || "E203C0EL | \Boovaa0E-101
device series
H MB90V340E-102
H MB90V340E-103
L{ MB90V340E-104
(Continued) (Continued)
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MB90360E series

For car bodies control, etc.

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

MB90OF362E/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
¢ 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 - 1/0 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
MB90F362TE *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 *2 - 299C

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

(Continued)
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Pin
count

(Continued)

Main functions

Series
name

Type ROM

RAM

48 4

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
(2ch),

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

CAN interface (1ch.),

MB90385
series

- MASK — 64KB (—

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)
e Minimum execution time: 62.5 ns (122.1 ps)

* 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/V495Q)
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.
MBS 48P For single clock: MB0387S/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

e Maximum clock frequency: 16 MHz(32.768 kHz)

Flas'\r:l?ngeonF\cg)?yZSzt KB * Minimum execution time: 62.5 ns(122.1 us)
RAM 2 KB e 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/O: 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)
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Pin Main functions Series Type ROM RAM Part number
count name
MB90350E
—|CAN interface (1 ¢h), [ geries [T MASK [+ 64 KB |— 4 KB MB90351E
UART for LIN (2 ch) ,
12C (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) ,
10U (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 |— MBQOQSOE - MB90OF351E
series
H MB9OF351ES
H MB90OF351TE
L{ MB9OF351TES
L1128 KB— 4 KB |— MBQO.350E - MB90F352E
series
H MB90F352ES
H MB90OF352TE
L{ MB9OF352TES
Evaluation target device
| {Fvaluation 30 kB || MBY0350E L | \1pa0v340E-101
device series
MB90V340E-102
(Continued)
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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 *1

MB90351TE *2

MB90351TES *

MB90352E *2

MB90352ES *!

MB90352TE *2

MB90352TES *!

MB90OF351E *2

MBOOF351ES *!

MB9OF351TE *2

MB9OOF351TES *!

MBOOF352E *2

MB9OF352ES *

MBOOF352TE *2

MB9OF352TES *

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)
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Pin Main functions Series Type ROM RAM Part number
count name
MB90350E
—|CAN interface (1 ¢h), [ geries [T MASK [+ 64 KB |— 4 KB MB90356E
UART for LIN (2 ch) ,
12C (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) ,
10U (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 4128 KB— 4 KB — MBQOQSOE -— MB9OF356E
series
H MB9O0F356ES
H MBOOF356TE
L{ MB9OF356TES
L1128 KB+— 4 KB — MBQO.350E -— MB9OF357E
series
H MB90OF357ES
H MB90OF357TE
L{ MB9OF357TES
Evaluation target device
| {Fvaluation 30 kB || MBY0350E L | \1ga0v340E-103
device series
MB90V340E-104
(Continued)
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MB90350E series

For car bodies control, etc.

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

MB9YO0F357E/ES/TETES * Maximum clock frequency : 24 MHz
Flash memory 128 KB * Minimum execution time : 41.6 ns
RAM 4 KB ¢ 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

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 !

MB90V340E-103 *

MB90V340E-104 *2

Operating Package
power LQFP Functions
SUPPY | (g5 mm | PGA
voltage (V) pitch)
64P -
64P -
64P - I/O ports: 51 Max. (single clock)
64P — 49 Max. (dual clock)
Flash memory : Dual operation Flash
64P - (MB9OF356E/ES/TE/TES are excluded.)
64P B CAN interface : 1 ch.
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
B 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)
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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

Flash memory

Equivalent device

Flash 64 KB

2 KB

MB90497G

MB90F497G

128 KB

2 KB

MB90F498G

Evaluation target device

Evaluation
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

MB90423GC

MB90F423GC

Evaluation target device

Evaluation

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.
MB9OF497G 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.
Low-power consumption modes: Sleep, stop, sub, watch, CPU inter-

MB90V495G - - 256C ) ’ 8 X
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 GIQASEQSZ;%%?%%% ¢ 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/O: 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.), N cacc [TI MASK (- 64KB | 4KB MB90427GA

A/D converter series

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

SMC (4 ch.), L 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 **
(8 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), ] 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"gﬁgrg?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 b
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 > MB9OF443G e Maximum clock frequency: 16 MHz (32.768 kHz)

( ROM 128 KB ) Flash memory 128 KB ¢ Minimum execution time: 62.5 ns (125 ps)
;Rﬂﬂ G_KB_, RAM 6 KB MB9O0V440G \* 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.
O MB90443G 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)
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Pin

count

(Continued)

Main functions

Series
name

Type ROM

RAM

Part number

100

A/D converter

(10-bit x 8 ch.),

MB90595G
series

MASK 128 KB

4 KB

MB90598G

UART (2 ch.)

SIO (1 ch.),

CAN interface

(1 ch.),

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

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.)

Flash memory

Equivalent device

Flash 128 KB

4 KB

MB90598G

MB90F598G

Evaluation

Evaluation target device

device

6 KB

MB90595G
series

MB90V595G

A/D converter

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

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

external interrupts (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.)

(Continued)
(Continued)

MB90540G/

|| GS series

MASK 128 KB

6 KB

MB90543G

Flash memory

MB90543GS

Equivalent device

Flash 128 KB

6 KB

MB90540G

series

MB90F543G

Evaluation

MB90540GS
series

MB90F543G
S

Evaluation target device

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 _ Liaws_lt_):asecrt]@er (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 +4510 +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.
Llzederles 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

128

(Continued)
Pin Main functions Series Type ROM RAM Part number
count name
m_ CAN controller | | MB90340E/ES _4 MASK H 64 KB H 2KB }— MB90346E
(2ch), series
UART for LIN CAN 1 ch.
(4ch), (CANT<h) MB90346ES
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
(8ch.),
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 MB90340E/ES —1 MBOOF346E
series
(CAN1ch) |1 MB9OF346ES
MB90F346CE
MB90F346CES
128 KB 6 KB | MBOO340E/ES —1 MBOOF347E
series
(CANTch) |1 \1B9oF347ES
MB90F347CE
MB90F347CES
~{ 256 KB H 16 KB '7 MBOO0340E/ES —1 MB9OF349E
series
(CANTch) | 11" \1B90F349ES
MB90F349CE
MB90F349CES
Evaluation target device
Evaluation MB90340E/ES
0340 <1 MB9OV340E-102
(CAN 1 ch.)
MB90340E/ES 4| MB90V340E-101
series
(CAN 1 ch.)
(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)
e 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

—_—— = = =
MBI0346E/ES/CE/CES \/MB90347E/ES/CE/CES '\, MBI034BE/ES/CE/CES | (MBIOS4IE/ES/CE/CESY ( MBYOV340E
RAM 2 KB RAM 6 KB RAM 16 KB RAM 16 KB

Under planning <Evaluation device>

Operating Package .
Part number power supply Functions
voltage (V) | LQFP | QFP | PGA
MB90346E 100P | 100P | -
MB90346ES 100P | 100P | -
MB90346CE 100P | 100P | - |VOports: 80 , y I S46CE 34T 34 TCE)
MB90346E/346CE/F346E/F346CE/347E/347CE,
MB90346CE 100P | 100P | - (
90346CES 00 00 F347E/F347CE/348E/348CE/349E/349CE/F349E/
MBOYOF346E 100P | 100P | - F349CE/V340E-102: Dual clock)
MB9OF346ES 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/
MB9OF347E 100P | 100P | -
90F347ES +3.51t0 +5.5 00 00 349ES/F349E/F349ES)
MBYOF347CE 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 | - VA40E-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 | = | Reload fimer : 16 bit x 4 ch
{ : IT X .

UERIE RIS 100P | 100P | = |2 pus 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

OwW-power consumption modes : sleep, stop, sub,
MB90F349CE 100P | 100P — CPU intermittent operation, watch,
MB9OF349CES 100P | 100P | - time base timer mode
MB90V340E-101 - - | 299C

+4.510 +5.5

MB90V340E-102 - - | 299C

Packages: P - plastic, C - ceramic
O: Under planning
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(Continued) . (Continued) .
copmlt Main functions sn%';:fes 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.)
<c‘(‘) rf\',‘é or MB90341ES **
(10-bit x 16/24 ch.) ,
e():tgrgil) interrupts MB90341CE **
ICU (16-bit x 8 ch.),
OCU (16-bit x 8 ch.), o
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 MBOO34OE/ES _{ MB9OF342E
(2ch.)
«} MB90F342ES
MB90F342CE
MB90F342CES
MB90340E/ES *x
384 KB 20 KB series -H MB90F343E
(2ch.)
«\ MB90F343ES **
MB90F343CE **
| [ MBOOF343CES
MB90340E
Hst2kB |20 kp| | MEOROF || mBooFa4sE |
MB90F345ES
MB90F345CE
MB90F345CES
Evaluation target device
Evaluation MB90340E
9034 # MB90OV340E-102
(2¢ch.)
MB90340ES
series MB90V340E-101
(2¢ch.)
**: Under planning
(Continued) (Continued)
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16-bit Proprietary F2MC-16LX Family caN controller Products

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  AIB90F345E/ES/CE/CE
Flash memory 384 KB ) ( Flash memory 512 KB

RAM 20 KB RAM 20 KB
MBO034E/ES/CE/CES | ((IBI0342AIASICAICAS 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/
e s 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.
O MB9OF343CE 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 [f00p | — |CXlernalinternupts: 16ch. .
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)

132

(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)




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

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\ / MB9O0F549G/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 128K§G‘ash 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 | — | opeobit PPG timer: 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

MBIOF545GS 100P | 100P | -~ | 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)

134

UART for LIN (1 ch.)
(MB90OF946A: 2 ch.) ,
UART (1 ch.),

SIO (1 ch),

I12C (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




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

MB90945 series

For mobile 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 MB90OF946A)
Analog section:8/10-bit A/D converter x 15 ch.

MB9I0OF947A 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

55 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)
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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




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

MB90590G series

For dashboard, etc.

MB9OF591G * Maximum clock frequency: 16 MHz
MB90591G Flash memory 384 KB . ini i ime:
ROM 384 KB RAM 8)|/<B Mlnlmu.m execution time: 62.5 ns
RAM 8 KB * Operating temperature range: -40°C to +85°C
 B90594G 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.

+451045.5 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)

138

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
(8ch.),

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

MBY0F922NA MB90F922NAS MBIOV920-101/102 Minimum execution time: 62.5 ns
Flash memory 256 KB} | Flash memory 256 KB RAM 30 KB * Operating temperature range: -40°C to +105°C
RAM 10 KB RAM 10 KB
<Evaluation device>
Operating Package
Part number power supply Functions
voltage (V) LQFP PGA
. I/0O ports: 93 Max. (MB9OF922NAS)
b ZRUREEN A 120P - 91 Max. (MB9OF922NA)
4010455 Analog section:10-bit A/D converter x 8 ch.
+ +o CAN interface (16 message buffer): 4 ch.
MBIOF922NAS *2 120P B LIN-UART: 4 ch. (LIN/SQI)
Stepper motor controller: 4 ch.
LCD controller: 32 segments, 4 common
Sound generator: 2 ch.
o Reload timer: 16-bit x 4 ch.
MB90V920-101 "1 N 256C | pPG timer: 16-bit x 6 ch.
External interrupts: 8 ch.
+4.510455 Input capture unit (ICU): 16-bit x 6 ch.
MB90OV920-102 *2 B 256C Free-r‘un timer: 16-bit x 1 ch.
Real time clock

Packages: P - plastic, C - ceramic
*1 : single clock, *2 : dual clock
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F2MC-16LX Family LCD Controller/Driver Products

Pin

count

Main functions

Series
name

Type

ROM

RAM

Part number

F2MC-16LX
Family

100 H

LCD
Controller/
Driver
Product

LCD controller

(48 seg x 4 com.),
A/D converter

(10 bit x 12 ch)

I2C interface (1 ch.),
UART (2¢ch.),

SIO (2 ch.),
external interrupts
(4ch.),

PPG timer

(16-bit x 2 ch.) ,
reload timer

(16-bit x 3 ch.)
WDT

| | MB90800

series

MASK

128 KB

4 KB

Flash memor

MB90803

256 KB

16 KB

MB90804 **

Equivalent device

Flash

256 KB

16 KB

MB90800
series

MB90F804

Evaluation
device

Evaluation target device

28 KB

MB90800

series

MB90V800

**: Under planning

120 —

(Continued)

140

A/D converter
(10-bit x 8ch.),
D/A converter
(8-bit x 2ch.),
UART (1ch.)
SIO (2ch.),
external interrupts
(8ch.),

input capture
(16-bit x 2ch.),
output compare
(16-bit x 8ch.),
PPG timer

(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.)

| | MB90520B

series

MASK

64 KB

4 KB

Flash memor

MB90522B

128 KB

4 KB

MB90523B

Equivalent device

Flash

128 KB

4 KB

MB90523B

MB90F523B

Evaluation
device

Evaluation target device

6 KB

MB90520B

series

MB90V520A




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

MB90800 series

For home audio, electric power meter, compact camera, phone, etc.
* Maximum internal clock frequency: 25 MHz (32.768 kHz)
¢ Minimum execution time: 40.0 ns (122.1 ps)

MB90F804

— — — =
MB90804 Flash memory 256 KB

R&’K'Aa%sKKBB RAM 16 KB * Operating temperature range: -40 °C to +85 °C
MB90803 N — — = MB90V800
ROM 128 KB Under planning
RAM 4 KB RAM 28 KB
<Evaluation device>
Operating Package
Part number power supply Functions
voltage (V) QFP PGA

1|/__O pgrts: 7t'0 Maz<W sgl_t)> cl1080IE)_:t681M%x.)

MB 100P - imebase timer : 18-bit x 1 ch.

90803 00 UART : 2 ch.
I2C bus interfacex 1 ch.
énallcig se(I:/t(iS>n1:g(t))¢tl)jt A/ItD corgverter >t< (1I(2)L<jh' 5 ch
eal time 1/0: 16-bit input capture uni x 2 ch.
O MB90804 100P - 16-bit OL[JJtput c%mpare unit (OCU) x 2 ch.
16-bit free-run timer x 1 ch.
+3.0 to +3.6 PPG timer: 16-bit x 2 ch.

SI0: 2 ch.

MB90F804 100P - Reload timer:16-bit x 3 ch.
LCD controller: 192 elements, 2 to 4 common,

12 to 48 segments,
Ext int . 244'2; 8-bit LCD display RAM
xternal interrupts: 4ch.
MB90V800 - 299C Low-power congumption modes: Sleep, stop, watch, time base timer, sub,
CPU intermittent operation mode

Packages: P - plastic
O: Under planning

MB90520B series

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

MB90F523B ¢ Minimum execution time: 62.5 ns (122.1 ps)
MB90523B F'aShé“f,\T‘i’&éngB  Operating temperature range: -40°C to +85°C

ROM 128KB
MB90522B RAM 4 KB MB9O0OV520A
Plﬂ\l(l/l 644KKBB RAM 6 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 [T] 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 || MBQQB?O | 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
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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)

* 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

143

F2MC-16LX Family



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

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), M series [T] MASK ‘[%KB —

Control (8/10-bit x 16ch.),
Products external interrupts

128 KB |— 4 KB MB90M408

(4ch.),
reload timer Flash memory Equivalent device

.(16_blt x 3ch.), . H Flash +— 128 KB — 4 KB |— MBQOM405 — MB9O0MF408
input capture unit series

(2ch.),
output compare Evaluation target device

unit (1ch.?, || Evalufatlon 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.
I2C interface: 1 ch.

Al +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 | Xeralinternupts: 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 e "
F2MC 1'5|_x | | 64 _EShB FLIJ” SpeedPe- | | MB90335 | | MASK | 64kB || 4KB MB90337
Family Iphera

series

USB (Mini Host function) ,
- reload timer . .
function (16-bit x 1 ch.) , Flash memory Equivalent device

UART (2 ch.),
80 (1) | Flash || 64KB | 4k || B335 | | \Booraay

: series
external interrupts
(8ch., ] .
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 Pe L[ MBIOSS0AL | ypqc 256 KB | 16 KB MB90333A

e ) series
(Mini Host function) ,

A/D converter

(8/10-bit x 16 ch.), 384 KB

reload timer — 24 KB MB90334A

(16-bit x 3 ch.) ,

gfgq(ﬂ (gh?)h") ’ Flash memory Equivalent device

external interrupts | Flash | 384 kB {24 kg|_|MB9O330A| | \imgorasan
(8 ch.), series

ICU (16-bit x 4 ch.) ,
ocu

(16-bit x 4 ch.) , Evaluation target device

free-run timer Evaluation 28 kB| | MBO0330A| | \1pg0vaz0a
(16-bit x 1 ch.), device series

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.)
MBOOF337 | +3.010+3.6 64P " | Reload timer: 16-bit x 2 ch.
UART : 2 ch.
SIO: 1ch.
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 us)
RAM 16KB RAM 24KB RAM 28KB * Operating temperature range: -40 °C to +85 °C
Evaluation device (USBfunction : 0 °C to +70 °C)

MB90334A
ROM 384KB
RAM 24KB
Package
Operating 9
Part number power supply LQFP LQFP Functions

voltage (V) (04mm | (0.5mm | PGA
pitch) pitch)

I/% ports:894 Max. ( )
USB Full Speed Peripheral : Mini Host function (Hub not supported
MB90333A 120P 120P - Endpoint: 6 Max.
uDMAC : 16 ch.
Analog section:8/10-bit x 16 ch.
Timebase timer (WDT): 18-bit x 1ch.
) Real time I1/0:  16-bit input capture unit (ICU) x 4 ch.
ME90334A 120P 120P 16-bit output compare unit (OCU) x 4 ch.
16-bit free-run timer x 1 ch.
+3.0 to +3.6 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.
MB90F334A 120P 120P UART : 4 ch.
SIO: 1 ch.
12C bus interface : 3 ch.
External interrupts: 8 ch.
299C Watch timer
Low-power consumption modes: Sleep, stop, watch, sub, CPU inter-
mittent operation, time base timer mode

MB90V330A - -

Packages: P - plastic, C - ceramic
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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)
SofrTUNE C checker
SorTuNE C analyzer

SorTunNE REALOS configurator
SorTunNE REALQOS 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
e 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

Individual tools
MS-DOS/UNIX

Combines and integrates tools

/ SOFTUNE V3
WindowsXP/Me/2000/98
SoFTUNE V1/V2 Sortune Workbench

Windows3.1version Sorrune C compiler
SoFTUNE assembler

Development — C checker SorTunE linker
manager C analyzer Sortune REALOS
debugger Sortune C checker
Sortune C analyzer
-Integrates the development managerand
debugger
-32-bit operation improves processing speed
C compiler -Enhanced REALOS support
E ifications,OMF integration
Assembrer Language speci
Linker Improved management of
Simulator debugger/Emulatordebbuger software assets Accumulate and
REALOS disseminate practical knowhow
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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).

(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.
SofFTUNE 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

Error correction

Building Debugging

(3) Structure of SOFTUNE V3

o SorTUNE V3 Workbench (Development Manager/Debugger)

SIC;%TUN: \f SOFTUNE V3 SOFTUNE V3
t%%l g cooperation REALOS

e Kernel
o Configurator
e Analyzer

o C Compiler

e C Checker

e Assembler e C Analyzer

e Linkage Kit
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(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 SorFTUNE V3 integrated developing system is designed to meet program developers’ numerous demands, while

ensuring ease of use.
Make/build Register window

Source window

FRFFTCRFECSET A
= = = —~

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 I I
I SorTuNE Workbench I
| Work space |
r —| Project | e *I Project |~ ————— |
! [ |
! [ |
! . I |
! [ |
! [ |
! [ |
: | Option | : I | Option | :
|
o _______ 1l L I

( Editor ) ( Compiler ) C Assembler )

C Emulator > C Simulator > CMonitor/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 o
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 Compi

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

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.

SorFTUNE Workbench

Simulator
debugger

Monitor
debugger

Emulator
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.

g T ——————

alll -
= F TR

Project window | (Watch window
L e WO
i -
Register window)
: i
s L -

(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 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

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
» Outputs advice suitable for objectives: Portability, coding error, performance, porting to Fujitsu 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 “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 CUP’s
This tool advises the user what to consider in porting existing software from other makers’ CPU to Fujitsu 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 ¢ 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 £, 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
Y
] il ] = e ! _. -

= -
 Displaying logic flow (focus), argument and  Displays stack use volume (green numbers) and
global data largest stack configuration (orange numbers)

|

|
|

‘ I
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6. MITRON-Compliant Real Time OS for FZMC-16LX Family (SOFTUNE REALOS/907)

(1) Overview
REALQOS/907 is the real time OS for the FAMC-16LX family of Fujitsu

proprietary 16-bit MCUs, conforming to the uITRON 2.01 specifications. ‘5\0 <
* Features S ’)@/
HITRON Ver.2.01 Specifications s Z,
System design customized for 16-bit MCUs for control purposes g \ / ok
In-line expansion of system call functions (@) REALOS
High-speed interrupt processing Kernel
Providing a sample program
Support for REALOS configurator 4,(/ &
Support for multi task debugger function /0',;9 ,\&\"\
Support for REALOS analyzer Sk debuggin®
* 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
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 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_fig Clear a single-bit event flag
clr_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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(3) 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 configura-
tion.

(4) Multitask Debugging Function

The following debugging functions are supported, which are nec-
essary for configuring a system using REALOS.

* Displaying object conditions
* Issuing a system call

» Track trace function

* Breaking a system call

* Breaking a task dispatch

(5) REALOS Analyzer
The performance of the system by which REALOS is built in and
the state transition of the tasks are analyzed and displayed to
Graphically.
¢ Task transition flow, transition tree
e Task status, stack monitor
* Analyzed o execution time
¢ Obiject or cue list

e S

.....

I
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SorTunE V3 Support Software Product List

Software Part number *' (Maintenance number) Remarks
2 SoFTUNE V3 workbench
=} .
8 SorTunE V3 Professional Pack SP36072008-P01 — Sggizi xg gszgnnq\gllfrr ack
a (SP36072008-P01-M) P
¥ SorTuNE V3 analyzer set
g SoFTUNE V3 checker
. SP2707C018 .
Sortune V3 C compiler — (SP2707C018-M) ANSI standard conforming
SorFTUNE V3 assembler pack . SP2707K018 Obiject format converter
* P (SP2707K018-M) | Assembler, linker, librarian,
© SP360831918QAC Analysis tool for OSEK
=} JE—
3 SorTunE V3 OSEK analyzer ) Vector Japan Co., Ltd.
o i ITRON Ver.2.01 Specifications
= 5 p
§ gg;lrgr;: \(/)38 SP3607M008BA . Kernel (source code provided)
% REALOS/907 basic (SP3607MO08BA-M) Qonflgurator, analyzer
2 Licence free
. uITRON Ver.2.01 Specifications
Atzal e O SP3607M008EV Kernel (no source code)
SOOI G [ o Configurator, analyzer
REALOS/907 evaluation 9 L y
For evaluation
MB2147 series
Compatible emulator hardware - MB2147-01 — —
- MB2147-10/20
(2] Operating machine FMV and similar Workstation .
% P ¢ IBM compatibles SunSPARC
g WindowsXP
o . .
o ) 3 WindowsMe Solaris2.5 or o
o Cprmiig O Windows2000 higher
3 Windows98
& | 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

* 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

System Overview

* 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)

e 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)

— = =]

Vo
I
I
I
I
I
P

USB cable (USB 1.1)

O— =

RS-232C cable (9pin-9pin cross)

: De——=——a(E b ;
: AC cable Ll !
: HIITTT b '
: R — b ° i
! g [ o 1
' N o

H f—— HE o

E Main unit i E Adaptor board (for PGA299) E
0 MB2147-01 il MB2147-20 :

Main unit Adaptor board

]

Adaptor board (for PGA256) |
MB2147-10 :

Adaptor board

debugger
software

)
.
.
!
!
!
.
.
!
!
.
!
:
.
!
!
.

H
'
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'
'
'
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device
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'
.

\
\
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1
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Connection
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system

\
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: :

i i

i

|

0
1
1
! Flat Cable 1 | system
1* Main unit | Header boardSOCket
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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:

- NQPACK048SD, HQPACK048SD *?
NQPACKO048SD enables probe cable connec-
tion and mounted IC evaluation.

- manual

HQPACK0048SD

/

= <~
'5— S

| ——

NQPACK048SD

-
h i

MB2147-521

For MB90360E series, MB90960 series
Package code: FPT-48P-M26

Includes:

- NQPACKO048SD, HQPACK048SD *2
NQPACKO048SD enables probe cable connec-
tion and mounted IC evaluation.

- manual

HQPACK048SD

U

-
___i

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
012 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

HQPACK064SB140

e
v -

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
‘-'a

v -

NQPACK064SB

(!

MB2147-540

For MB90350E series
Package code: FPT-64P-M09

Includes:

- NQPACK064SB, HQPACK064SB140 *3
NQPACKO064SB enables probe cable
connection and mounted IC evaluation.

- manual

HQPACKO064SB140

J
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

l

l-l-

NQPACK064SD-ND

e

MB2147-542

For MB90350E series
Package code: FPT-64P-M24

Includes:

- NQPACK064SD-ND, HQPACK064SD
NQPACK064SD-ND enables probe cable
connection and mounted IC evaluation.

- manual

HQPACK064SD

J

l-l-

NQPACK064SD-ND

l
I
g

A ¢

-

For QFP-64
1.0 mm pitch
[]14 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

bl

64SD-64QF-8L

w/
>

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

_._'.

NQPACKOBOF(A

For LQFP-80
0.5 mm pitch
[J12 x 12 mm

MB2147-561

For MB90820 series

Package code: FPT-80P-M05

Includes:

- NQPACK080SD, HQPACK080SD *3
NQPACKO080SD enables probe cable
connection and mounted IC evaluation.

- manual

HQPACKO080SD

l NQPACKO080SD

(Continued)
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(Continued)

Name

Part number

Remarks

Overview

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

B
—~u

Ly

NQPACKO080SB

For QFP-100
0.65 mm pitch
[114 x 20 mm

Probe cable

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

* s
®

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

J NQPACK100RB179-A

®

!
1

e

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

J NQPACK100RB179-A

-H

!
1

e

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 -
' i'
NQPACK100SD-ND

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

HQPACK100SD

l NQPACK100SD

l-l-

"=
h—-—l h—-—l

F
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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

2 o

NQPACK120SD220

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

HQPACK120SD

MB2132-469

For MB90390 series, MB90920 series
Package code: FPT-120P-M21

Includes:

- NQPACK120SD, HQPACK120SD *2
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 -

Package code: FPT-120P-M05

For LQFP-120 Includes: g
0.4 mm pitch MB2132-498 | - NQPACK120SE, HQPACK120SE ** mmm—
NQPACK120SE enables probe cable
TS > connection and mounted IC evalua-
gonr ' NQPACK120SE
- manual

.'-l-

.

HQPACK120SE
For MB90330A series -
Package code: FPT-120P-M05

For LQFP-120 -
Includes:

sgamierel MB2132-491 | _NQPACK120SE, HQPACK120SE **
[J14 x 14 mm NQPACK120SE enables probe cable
connection and mounted IC evaluation.
- manual

e —

-9

g

Probe cable

NQPACK120SE
a

For MB90370/375/378 series HQPACK144SE

Package code: FPT-144P-M12

For LQFP-144 Includes:

0.4 mm pitch MB2132-471 | - NQPACK144SE, HQPACK144SE *3
[716 x 16 mm NQPACK144SE enables probe cable
connection and mounted IC evalua-

tion.
- manual

-

 —

-9
A"

NQPACK144SE

¢

-

*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.l 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

*4: Fujitsu has stopped manufacturing the conventional emulation pod MB2145-506 and developed the MB2145-507 as succeeding version in it’s place.
The emulation memory for the MB2145-507 has been enhanced to 3.5 Mbytes (64 Kbytes x 56 banks) from the conventional MB2145-506 (448
Kbytes: 64 Kbytes x 7 banks).

The MB2145-507 allows the emulation memory, which enables high-speed emulation of internal ROM to be expanded up to 512 KB(64 KB x 8
bank). The conventional MB2145-506 only allowed up to 256 Kbytes (64 Kbytes x 4 banks) for high-speed emulation.
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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 - 5 mm, 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 SP36072008-P01 WindowsXP/Me/2000/98

[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/Me/2000/98

[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 ﬁifggﬁ:ﬁﬂg
FPT-64P-M09

168



16-bit Proprietary FPMC-16LX Family Support Tools

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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100CL2-NB For QFP-100
Sunhayato

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP36072008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Parallel programmer

Serial on board programmer

Flash Support

Flash microcontroller Package Group, Inc. Oi ﬁg:(gg;witer Flash Support
AF9708/AF9709/ T iR Group, Inc.
AF9723 orporation
MBOOF342EPFV MB9OF346EPFV
MBOOF342ESPFV MB9OF346ESPFV
MBOOF342CEPFV MB9OF346CEPFV
MB9OF342CESPFV | MB9OF346CESPFV
MBYOF343EPFV MB9OF347EPFV LQFP-100
MBOOF343ESPFV MB9OF347ESPFV
B e EenE ey (0.5mm,14 x 14mm) | TEF110-328F13AP-2
MB9OF343CESPFV | MB90F347CESPFV | FPT-100P-M05
MBOOF345EPFV MB9OF349EPFV
MBOOF345ESPFV MB9OF349ESPFV
MBYOF345CEPFV MB9OF349CEPFV AF9101
MBOOF345CESPFV | MB9OF349CESPFV AF220/AF210 | (Under planning
MBOOF342EPF MB9OF346EPF AF120/AF110 excluding
MBOOF342ESPF MB9OF346ESPF MB90F347)
MB9OF342CEPF MB9OF346CEPF
MBOOF342CESPF MB9OF346CESPF
MBOOF343EPF MB9OF347EPF QFP-100
MB9OF343ESPF MB9OF347ESPF
MBYOF343CEPF MBOOF347CEPF (0.65mm,14 x 20mm) | TEF110-328F12AP-2
MB9OF343CESPF MB9OF347CESPF FPT-100P-M06
MBOOF345EPF MB9OF349EPF
MBOOF345ESPF MB9OF349ESPF
MBOOF345CEPF MB9OF349CEPF
MBYOF345CESPF MB9OF349CESPF
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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 (05 010 ) Selectable
or E .5 mm, 10 x 10 mm
MB2147-542 FPT-64P-M24
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable UsSB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2004-MB Main board
. Sunhayato .
Evaluation board For LQFP-64 Dauahter board Option
BBF2004-64CL-NB or ~o% Laugnler boar
Sunhayato

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP36072008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Flash
microcontroller

Parallel programmer

Serial on board programmer

Package

Flash Support Group, Inc.

AF9708/AF9709/AF9723

Yokogawa Digital Computer
Corporation

MB90F351E
MB9OF351ES
MB90F351TE
MB9OOF351TES
MB90F352E
MB9OF352ES
MB90F352TE
MB90F352TES
MB90F356E
MB9OOF356ES
MB90F356TE
MB9OOF356TES
MB90F357E
MB90F357ES
MB90F357TE
MB9OOF357TES

LQFP-64
(0.65 mm, 12 x 12 mm)
FPT-64P-M09

TEF110-352F30AP

AF220/AF210
AF120/AF110

LQFP-64
(0.5 mm, 10 x 10 mm)
FPT-64P-M24

TEF110-90F352A
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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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-48CL2-NB For LQFP-48
Sunhayato

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Serial on board programmer

Flash Support Group, Inc.
AF9708/AF9709/AF9723

Yokogawa Digital
Computer Corporation

Flash Support
Group, Inc.

MB90F362EPMT
MB90F362TEPMT
MB90F362ESPMT
MB9OOF362TESPMT
MB90F367EPMT
MB90F367TEPMT
MB9OF367ESPMT
MB90F367TESPMT

LQFP-48
(0.5 mm, 7 x 7 mm)
FPT-48P-M26

TEF110-387F15AP-2

AF220/AF210
AF120/AF110

AF9101
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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’n:’jgt'gr” -

Adapter board MB2147-10 For PGA256 -

Evaluation Device MB90V370CR-ES PGA-256C -

For LQFP-144 (0.4 mm, 16 x 16 mm

Probe cable MB2132-471 FPT-1C314P-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

SP3607Z008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Flash
microcontroller

Parallel programmer

Serial on board programmer

Package

Flash Support Group, Inc.

Yokogawa Digital Computer

AF9708/AF9709/AF9723 Corporation

MB90F372 LQFP-144 (0.4 mm, 16 x 16 mm)

MB9OF377 FPT-144P-M12 TE110-372F17AP-2 (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 MB90V370CR-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

SP3607Z008-P01

WindowsXP/Me/2000/98

[Flash microcontro

ller for programming]

Flash
microcontroller

Parallel programmer

Serial on board programmer

Package

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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-48CL2-NB For LQFP-48
Sunhayato

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP36072008-P01

WindowsXP/Me/2000/98

[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
MB9OF387S FPT48P-M26 AF120/AF110
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16-bit Proprietary F2MC-16LX Family Support Tools

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
BBF2001-MBO1 Main board
. Sunhayato )
Evaluation board Option
(Under planning) Daughter board
P 9 Sunhayato

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/Me/2000/98

[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
MB9O0F394H (0.5 mm, 16 x 16 mm) TEF110-394F16AP AF120/AF110

FPT-120P-M21
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16-bit Proprietary FPMC-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-M06 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2001-MBO1 * Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB * For QFP-100
Sunhayato

*: 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/Me/2000/98

[Flash microcontroller for programming]

Flash

Parallel programmer

Serial on board programmer

microcontroller Package Flash Support Group, Inc. Yokogawa Digital Computer
AF9708/AF9709/AF9723 Corporation
QFP-100
AF220/AF210
MB9OMF408 (0.65 mm, 14 x 20 mm) (Not supported) AF120/AF110

FPT-100P-M06
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16-bit Proprietary F2MC-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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB For QFP-100
Sunhayato
[Software]
Software Part number Operating System
SorTuNe V3 Professional Pack SP36072008-P01 WindowsXP/Me/2000/98
[Flash microcontroller for programming]
Parallel programmer el uletli)
prog programmer
Flash Support Data I/O
. AESE Package Group, Inc. R Corporation Yokogawa
microcontroller Digital
MODEL1890A OPTIMA Computer
AFST&/’;\:: ey /1930/1931/ | MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
LQFP-100
mggg:ﬁjﬁggé';g// (0.5 mm, 14 x 14 mm) | TEF110-580F03AP-2 | MF00-709A | MF05-709B supi)l\cl)(r)tted)
FPT-100P-M05 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 FPMC-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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB For QFP-100
Sunhayato

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Parallel programmer Selllo el
programmer
Flash Support Data I/O
. AESH Package Group, Inc. Sl eEls ekl es e Corporation Yokogawa
microcontroller Digital
MODEL1890A OPTIMA Computer
AF91()|§$§§709/ /1930/1931/ | MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
LQFP-100
mgggijﬁggéirx (0.5 mm, 14 x 14 mm) | TEF110-580F03AP-2 | MF00-709B | MF05-709B sup:)’\cl;r)tted)
FPT-100P-M05 AF220/AF210
R AF120/AF110
MB90F428GAPF QFP-100
MB9OF428GCPF (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

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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB For QFP-100
Sunhayato

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Parallel programmer Sepslen ekl
programmer
Flash Support Data I/O
. AESH Package Group, Inc. e Corporation Yokogawa
microcontroller Digital
MODEL1890A OPTIMA Computer
AF9708/AF9709/AF9723 | /1930/1931/ | MODEL1940 | Dual-Package | Corporation
1893 OCTAL QUAD
MB90F438LPFV
LQFP-100
T A (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
VBeoFsaaLspr | OFP-I00
(0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023
MBIOF439PF | EpT.100P-Mo0G
MB9O0OF439SPF
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MB90440G 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 MB90V440GCR-ES PGA-256C -
For QFP-100 (0.65 mm, 14 x 20 mm)
Probe cable 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
BBF2001-MBO1 Main board
. Sunhayato .
Evaluation board Option
(Under planning) Daughter board
P 9 Sunhayato

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP36072008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Parallel programmer S L2
programmer
Flash Support Data I/O
micr:(:aoirt‘roller Package Group, Inc. LR el e Corporation Yo[l)(icg)’?ta;\;va
MODEL1890A/ OPTIMA Computer
AFngg’;:: (e 1930/1931/ MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
QFP-100
MB90F443GPF (0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023 AF220/AF210
FPT-100P-M06 AF120/AF110
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16-bit Proprietary F2MC-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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-48CL2-NB For LQFP-48
Sunhayato

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Parallel programmer

Serial on board programmer

Flash
microcontroller Package Flash Support Group, Inc. Yokogawa Digital Computer
AF9708/AF9709/AF9723 Corporation
MB9O0F455
MB90F455S
LQFP-48
MB90F456 AF220/AF210
MB9OF456S F(g'TS- et mm) TEF110-387F15AP-2 AF120/AF110
MB9OF457
MB90F457S
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16-bit Proprietary FPMC-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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-64CAN2-NB For LQFP-64
Sunhayato
[Software]
Software Part number Operating System
SorTuNe V3 Professional Pack SP3607Z008-P01 WindowsXP/Me/2000/98
[Flash microcontroller for programming]
Serial on board
Parallel programmer programmer
Flash Support Data I/O
. e Package Group, Inc. R ECIRRC S Corporation Yokogawa
microcontroller Digital
MODEL1890A/ OPTIMA Computer
AF97I:J:g¢7\|2=§709/ 1930/1931/ MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
SH-DIP-64 (Under (Not
MB90F462P DIP-64P-MO1 TEF110-562F05AP-2 | MF13-787B planning) supported)
QFP-64
(Under (Not
MB90F462PF (1.0 mm, 14 x 20 mm) | TEF110-562F06AP-2 | MF13-785B lanning) supported) AF220/AF210
FPT-64P-M06 planning PP AF120/AF110
LQPP-64 (Under (Not
MB90F462PFM | (0.65 mm, 12 x 12 mm) | TEF110-562F07AP-2 | MF13-786B lanning) supported)
FPT-64P-M09 pranning PP
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16-bit Proprietary F2MC-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
BBF2001-MBO1 * Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB * For QFP-100
Sunhayato

*: 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/Me/2000/98

[Flash microcontroller for programming]

Parallel programmer ikl erlbte
programmer
Flash Support Data I/O
micr::)irt]roller Package Group, Inc. IS e Lol e Corporation Yokogawa
Digital
MODEL1890A OPTIMA Computer
AFQ'Z:)FSSI;;::?NQI /1930/1931/ | MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
MB90F481BPFV
MB90F482BPFV LQFP-100 (Not
(0.5 mm, 14 x14 mm) | TEF110-580F03AP-2 | MF00-709A | MF05-709B
MB90F488BPFV FPT-100P-MO5 supported)
MB90F489BPFV AF220/AF210
MB90F481BPF QFP-100 AF120/AF110
MB90F482BPF
(0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023
MB90F488BPF FPT-100P-M06
MB90F489BPF
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16-bit Proprietary FPMC-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 - .0 mm, 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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-64CAN2-NB For LQFP-64
Sunhayato

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Parallel programmer Sl e
programmer
Flash Support Data I/O
micr:t.:zjl[t]roller Package Group, Inc. R Corporation Yokogawa
Digital
MODEL1890A/ OPTIMA Computer
AF9§)§$§§709/ 1930/1931/ MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
QFP-64
mgggijg;gii (1.0 mm, 14 x 20 mm) | TEF110-562F06AP-2 | MF13-785B | MF05-785B sup:)’\cl)(: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)
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16-bit Proprietary F2MC-16LX Family Support Tools

MB90520B 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 MB90V520ACR-ES PGA-256C -
For LQFP-120 (0.4 mm, 14 x 14 mm)
MB2132-498 FPT-120P-M05
Probe cable For QFP120 (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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-120TQF2-NB For LQFP-120
Sunhayato

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Parallel programmer Siklen el
programmer
Flash Support Data I/O
. AES) Package Group, Inc. el ECyEe Ll e L Corporation Yokogawa
microcontroller Digital
MODEL1890A/ OPTIMA Computer
AFQ?:;’;;;WOQI 1930/1931/ MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
LQFP-120 (Not
MB90F523BPFF | (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 FPMC-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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB For QFP-100
Sunhayato
[Software]
Software Part number Operating System
SorTuNe V3 Professional Pack SP3607Z008-P01 WindowsXP/Me/2000/98
ash microcontroller for programming
Flash mi ller f i
Parallel programmer SellElElenli
programmer
Flash Support Data I/O
. AESE Package Group, Inc. AL e LRl elies L Corporation Yokogawa
microcontroller Digital
MODEL1890A OPTIMA Computer
AFQTAO&I’;?\E;)NQI /1930/1931/ | MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
LQFP-100
mgggiggggg\év (0.5 mm, 14 x 14 mm) | TEF110-580F03AP-2 | MF00-709A | MF05-709B su (hcl)(:tted)
FPT-100P-M05 PP AF220/AF210
B AF120/AF110
MB90F543GPF QFP-100
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 F2MC-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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB For QFP-100
Sunhayato
[Software]
Software Part number Operating System
SorTuNe V3 Professional Pack SP3607Z008-P01 WindowsXP/Me/2000/98
[Flash microcontroller for programming]
Parallel programmer SellbL o e
programmer
Flash Support Data I/O
. AES Package Group, Inc. AL e LRl e e L Corporation Yokogawa
microcontroller Digital
MODEL1890A OPTIMA Computer
AFQT:SI’;\E:NQI /1930/1931/ | MODEL1940 | Dual-Package | Corporation
1893 OCTAL QUAD
MB90F546GPFV
MB90F546GSPFV
MB90F548GPFV
LQFP-100
e e (0.5 mm, 14 x 14 mm) | TEF110-580F03AP-2 | MF00-709A | MF05-709B (Not
MB90F548GLPFV FPT-100P-MO5 supported)
MB90F548GLSPFV
MB90F549GPFV
MB90F549GSPFV AF220/AF210
MB90F546GPF AF120/AF110
MB90F546GSPF
VBooFsdaase | OFF100
MB9OF548GLPF (0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023
MBQOF548GLSPF | 1~ 100P-MO6
MB90F549GPF
MB90F549GSPF
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16-bit Proprietary FPMC-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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB For QFP-100
Sunhayato

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Parallel programmer el i)
programmer
Flash Support Data I/O
. AES Package Group, Inc. e Corporation Yokogawa
microcontroller Digital
MODEL1890A OPTIMA Computer
AFQT:;’;;?NQ/ /1930/1931/ | MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
LQFP-100 (Not
MB90F553APFV | (0.5 mm, 14 x 14 mm) | TEF110-580F03AP-2 | MF00-709A | MF05-709B supported)
FPT-100P-MO05 AF220/AF210
QFP-100 AF120/AF110
MB90F553APF (0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023
FPT-100P-MO06
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16-bit Proprietary F2MC-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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-64CAN2-NB For LQFP-64
Sunhayato
[Software]
Software Part number Operating System
SorTuNe V3 Professional Pack SP3607Z008-P01 WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Serial on board
Parallel programmer programmer
Flash Support Data I/O
. ol Package Group, Inc. LI =R e e e e Corporation Yokogawa
microcontroller Digital
MODEL1890A OPTIMA Computer
AF910|§$§39709/ /1930/1931/ | MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
SH-DIP-64 (Not
MB90F562BP DIP-64P-M01 TEF110-562F05AP-2 | MF13-787B | MF05-787B supported)
QFP-64 (Under (Not
MB9O0F562BPF (1.0mm, 14 x20 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 FPMC-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 | oo 1o
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-64CAN2-NB For LQFP-64
Sunhayato

[Software]

Software

Part number

Operating System

SorFTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Parallel programmer S EN LT
programmer
Flash Support Data I/O
. AEEL Package Group, Inc. Al ELE G el L b Corporation Yokogawa
microcontroller Digital
MODEL1890A OPTIMA Computer
AF9708/AF9709/AF9723 | /1930/1931/ | MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
QFP-64 (Not
MB90F568PF (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 (o?ted)
FPT-64P-M09 PP

189

F2MC-16LX Family

Support tools



16-bit Proprietary F2MC-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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-120TQF2-NB For LQFP-120
Sunhayato

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP36072008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Serial on board
Parallel programmer programmer
Flash Support Data I/O
. g Package Group, Inc. LR ez e e Corporation Yokogawa
microcontroller Digital
MODEL1890A OPTIMA Computer
AFQ?:;‘;::NQI /1930/1931/ MODEL1940 Dual-Package Corporation
1893 OCTAL QUAD
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 I(ali;?r?r) o ('\;‘r’:e 9 2:3:8;2:318
FPT-120P-M05 pranning PP
QFP-120 (Not
MB90F574APFV | (0.5 mm, 20 x 20 mm) | TEF110-574F04AP-2 | MF00-23B MF05-23B supported)
FPT-120P-M13 PP
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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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB For QFP-100
Sunhayato

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Parallel programmer Sl e
programmer
Flash Support Data I/O
micr:t.:zjltt]roller Package Group, Inc. e Corporation Yokogawa
Digital
MODEL1890A OPTIMA Computer
AFS?g?;gms/ /1930/1931/ | MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
MB90F583CPFV
LQFP-100
RSl (0.5 mm, 14 x 14 mm) | TEF110-580F03AP-2 | MF00-709A | MF05-709B (Not
MB90F584CPFV FPT-100P-MO5 supported)
MB9O0OF584CAPFV AF220/AF210
AF120/AF110
MBeoFseacAPr | OFF100
(0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023
MB90F584CPF FPT-100P-M06
MB9O0OF584CAPF
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16-bit Proprietary F2MC-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-M06 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB For QFP-100
Sunhayato

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Serial on board
Parallel programmer programmer
Flash Support Data I/O
micr:(:zirtiroller Package Group, Inc. AL 2 g 1 ES e Corporation Yokogawa
Digital
MODEL1890A OPTIMA Computer
AFQ?FBQI;:; 709/ /1930/1931/ | MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
QFP-100
L A el (0.65 mm, 14 x 20 mm) TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023 AF220/AF210
MB90F594GPF FPT-100P-M06 AF120/AF110
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16-bit Proprietary FPMC-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-M06 -
LAN cable 10BASE-T/100BASE-TX
PC cable USB cable USB1.1 Selectable
RS-232C cable 9pin-9pin cross cable
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100QF2-NB For QFP-100
Sunhayato

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP36072008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

P Serial on board
arallel programmer programmer
Flash Support Data I/O
. AEE Package Group, Inc. Sl gl e Corporation Yokogawa
microcontroller Digital
MODEL1890A/ OPTIMA Computer
AF97£|§$I;I;§709/ 1930/1931/ MODEL1940 | Dual-Package Corporation
1893 OCTAL QUAD
QFP-100
MB9O0OF598GPF | (0.65 mm, 14 x 20 mm) | TEF110-553F01AP-2 | MF00-989B | MF05-989A S5023 ﬁgggﬁgﬂg
FPT-100P-MO06
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16-bit Proprietary F2MC-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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100CL2-NB For QFP-100
Sunhayato

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Parallel programmer

Serial on board programmer

Flash
microcontroller Fackage Flash Support Group, Inc. Yokogawa Digital Computer
AF9708/AF9709/AF9723 Corporation
QFP-100
AF220/AF210
MB90F804PF (0.65 mm, 14 x 20 mm) TEF110-328F12AP-2 AF120/AF110

FPT-100P-M06
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16-bit Proprietary FPMC-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

SP36072008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Flash

Parallel programmer

Serial on board programmer

microcontroller Package Flash Support Group, Inc. Yokogawa Digital Computer
AF9708/AF9709/AF9723 Corporation

QFP-80

mgggigggﬁﬁi (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:ggﬁﬁim (0.65 mm, 14 x 14 mm) TEF110-822F32AP
FPT-80P-M11
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16-bit Proprietary F2MC-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 4 %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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100CL2-NB For QFP-100
Sunhayato

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP36072008-P01

WindowsXP/Me/2000/98

[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-M05 AF220/AF210
- AF120/AF110
LU UREETAAS (()(2:251:1% 14 x 20 mm) TEF110-328F12AP-2
MB90F867ESPF ; ’

FPT-100P-M06
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16-bit Proprietary FPMC-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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100CL2-NB For QFP-100
Sunhayato

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP36072008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Serial on board programmer

Flash Support Group, Inc.

AF9708/AF9709/AF9723

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
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16-bit Proprietary F2MC-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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-48CL2-NB For LQFP-48
Sunhayato

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Serial on board programmer

AF9708/AF9709/AF9723

Flash Support Group, Inc.

Yokogawa Digital Computer
Corporation

MB90F897
MB9OF897S

LQFP-48 (0.5 mm, 7 x 7 mm)
FPT-48P-M26

TEF110-387F15AP

AF220/AF210
AF120/AF110
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16-bit Proprietary FPMC-16LX Family Support Tools

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
BBF2001-MBO1 Main board

. Sunhayato )

Evaluation board Option

Under plannin Daughter board
P ¢ Sunhayato

[Software]

Software

Part number

Operating System

SorTuNE V3 Professional Pack

SP36072008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Flash
microcontroller

Package

Parallel programmer

Serial on board programmer

Flash Support Group, Inc.

Yokogawa Digital Computer

AF9708/AF9709/AF9723 Corporation
MB90F922 LQFP-120 (0.5mm, 16 x 16mm) AF220/AF210
MB90F922S FPT-120P-M21 TEF110-394F16AP AF120/AF110
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16-bit Proprietary F2MC-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
BBF2001-MBO1 Main board
Sunhayato
Evaluation board Daughter board Option
BBF2001-100CL2-NB For QFP-100
Sunhayato

[Software]

Software

Part number

Operating System

SorTUNE V3 Professional Pack

SP3607Z008-P01

WindowsXP/Me/2000/98

[Flash microcontroller for programming]

Flash

. Package
microcontroller

Parallel programmer

Serial on board programmer

Flash Support Group, Inc.
AF9708/AF9709/AF9723

Yokogawa Digital Computer
Corporation

MB90F962
MB9O0F962S

LQFP-48 (0.5mm, 7 x 7mm)
FPT-48P-M26
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16-bit Proprietary FPMC-16LX Family Support Tools

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 SP3607Z008-P01 WindowsXP/Me/2000/98
[Flash microcontroller for programming]
Parallel programmer

Flash
microcontroller

Package

Flash Support Group, |

nc. AF9708/AF9709/AF9723

MB90F983

LQFP-64 (0.5 mm, 10 x 10 mm)
FPT-64P-M03

TEF1

10-90F983
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16-bit Proprietary F2MC-16LX Family Support Tools

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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16-bit Proprietary FPMC-16LX Family Support Tools

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 Fuijitsu in-circuit emulators require a target sys-
tem that provides Vcc and GND, as well as an oscillation circuit, that enables customers to start development or eval-
uation 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
¢ 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, MB90F594A, 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

e MB90F598 - 128kB Flash microcontrollers
e 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 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
- USBA|
USB device =]
USB A2 @

USB device (|

USB device jr——= ]
USB A4
USB device [rm—r

Emulator
(option) [ 7= ~|- 4]

|-

microcontroller for USB | ..oy, )
[ B NT
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 MBO0F334A 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
@ Short plug for a Power Mode setup (selection of a self-power supply or bus power supply)

A3 Short plug for a MCU Power setup (selection of 3.3 V or 5 V)

Short plug for a functional setup

A5MCU power LED
USB-LED
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F2MC-16LX Family Evaluation Board (BBF2001) : Sunhayato

This is an evaluation board made by Sunhayato corp. in cor-
respondence with Fujitsu FAMC-16LX families. It can be BBF2001-100QF2-CB

used to verify the operating status of F2MC-16LX families (IC socket type daughter board)

before they are actually embedded into a customer's sys-
tem. As a consequence, development efficiency is acceler-
ated.

This board consists of a main board and a daughter board.
By changing the daughter board, it can be used for debug-
ging with the (In Circuit Emulator) tool combined with the
emulator debugger, evaluating a microcomputer with built-in
flash memory and a serial programming. The board is
adaptable to various series by changing the daughter board,

BBF2001-MB01 (Main board)

while the main board is common to each part.

e Evaluation board configuration
Main board (BBF2001-MBO01)

IC socket (clam shell type)
(BBF2001-100QF2-CB)

Serial programming connector made by Yokogawa Digital Computer corp.
RS232 (DSUB9pin) connector (with a built-in RS232C driver)
DIP switch for various settings \

Signal check pin for all terminals

o
|
Power connector il 1 L]

Main/sub oscillator clock socket

S

I I iR )
L

Daughter board connectorS/V

Reset button

Various kinds of Jumper switches
LED for terminal (P00 to P17) output checking Variable resistor for changing
analog input voltage

Main board connectors

[
e |l

a

|
|
[

Ty

IC socket \

Switch for various settings

o=

¢ Product configuration
Main board

Part number Description

- Locating signal check pin to all terminals

- Function of LED lightning for output port (P00 to P17)

D] (mounted DSUB 9pin)

- Can be use the serial programmer made by FUJITSU

- Can be use the main board for FR60Lite

- Capability of changing input voltage to analog input terminal (by variable resistor)

- Evaluate the capability of communication between PC and microcomputer with UART

- Can be use the serial programmer made by Yokogawa Digital Computer corp.
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Daughter board
Part number Description Target microcontroller Usage
MB90360E series
NQPACK type MB90385 series

BBF2001-48CL2-NB *!

(0.50 mm pitch, (7 mm x 7 mm)

MB90455 series
MB90890 series

BBF2001-64QF2-NB *2

NQPACK type
(0.65mm pitch, (112 mm x 12 mm)

MB90560 series
MB90565 series
MB90460 series
MB90495 series

BBF2001-100QF2-NB

NQPACK type
(0.65mm pitch, [J14mm x 20mm)

MB90540 series
MB90545 series
MB90550A series
MB90580C series
MB90580CA series
MB90590G series
MB90595G series
MB90M405 series *3
MB90420G series
MB90425G series
MB90480 series *2
MB90485B series *3
MB90435 series

BBF2001-100CL2-NB *!

NQPACK type
(0.65mm pitch, [114mm x 20mm)

MB90340E series
MB90865 series
MB90800 series
MB90880 series

BBF2001-120TQF2-NB

NQPACK type
(0.40mm pitch, [114mm x 14mm)

MB90520A series
MB90570 series

Evaluation board connectable with

(In Circuit Emulator) tool.

BBF2001-48CL2-CB *!

IC socket (clam shell type)
(0.50mm pitch, CJ7mm x 7mm)

MB90360E series
MB90385 series
MB90455 series
MB90890 series

BBF2001-64QF2-CB *2

IC socket (clam shell type)
(0.65mm pitch, [J12mm x 12mm)

MB90560 series
MB90565 series
MB90460 series
MB90495 series

BBF2001-100QF2-CB

IC socket (clam shell type)
(0.65mm pitch, [J14mm x 20mm)

MB90540 series
MB90545 series
MB90550A series
MB90580C series
MB90580CA series
MB90590G series
MB90595G series
MB90M405 series *?
MB90420G series
MB90425G series
MB90480 series *2
MB90485B series *3
MB90435 series

BBF2001-100CL2-CB

IC socket (clam shell type)
(0.65 mm pitch, (114 mm x 20 mm)

MB90340E series
MB90865 series
MB90800 series
MB90880 series

IC socket (clam shell type)

MB90520A series

BBF2001-120TQF2-CB

(0.40mm pitch, [J14mm x 14mm)

MB90570 series

Board for writing and evaluating a
microcontroller with a built-in flash

memory.

*1: Includes CAN transceiver and LIN transceiver

*2: Includes CAN transceiver
*3: To purchase the appropriate product for this model, please contact Sunhayato Corp.
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Main board + Daughter board

Part number

Description

Target
microcontroller

Usage

BBF2001-48CL2-NS *!

Main board + NQPACK type
(0.50mm pitch, (J7mm x 7mm)

MB90360E series
MB90385 series
MB90455 series
MB90890 series

BBF2001-64CAN2-NS *2

Main board + NQPACK type
(0.65mm pitch, [(J12mm x 12mm)

MB90560 series
MB90565 series
MB90460 series
MB90495 series

BBF2001-100QF2-NS

Main board + NQPACK type
(0.65mm pitch, [J14mm x 20mm)

MB90540 series
MB90545 series
MB90550A series
MB90580C series
MB90580CA series
MB90590G series
MB90595G series
MB90M405 series *3
MB90420G series
MB90425G series
MB90480 series *3
MB90485B series *3
MB90435 series

BBF2001-100CL2-NS **

Main board + NQPACK type
(0.65 mm pitch, [J14 mm x 20 mm)

MB90340E series
MB90865 series
MB90800 series
MB90880 series

BBF2001-120TQF2-NS

Main board + NQPACK type
(0.40mm pitch, (J14mm x 14mm)

MB90520A series
MB90570 series

Evaluation board connectable
with (In Circuit Emulator) tool.

BBF2001-48CL2-CS *!

Main board + IC socket (clam shell type)
(0.50mm pitch, [17mm x 7mm)

MB90360E series
MB90385 series
MB90455 series
MB90890 series

BBF2001-64CAN2-CS *2

Main board + IC socket (clam shell type)
(0.65mm pitch, [J12mm x 12mm)

MB90560 series
MB90565 series
MB90460 series
MB90495 series

BBF2001-100QF2-CS

Main board + IC socket (clam shell type)
(0.65mm pitch, [J14mm x 20mm)

MB90540 series
MB90545 series
MB90550A series
MB90580C series
MB90580CA series
MB90590G series
MB90595G series
MB90M405 series *?
MB90420G series
MB90425G series
MB90480 series *2
MB90485B series *3
MB90435 series

BBF2001-100CL2-CS *!

Main board + IC socket (clam shell type)
(0.65 mm pitch, [J14 mm x 20 mm)

MB90340E series
MB90865 series
MB90800 series
MB90880 series

BBF2001-120TQF2-CS

Main board + IC socket (clam shell type)
(0.40mm pitch, []14mm x 14mm)

MB90520A series
MB90570 series

Board for writing and evaluating
a microcomputer with a built-in

flash memory.

*1: The daughter board includes CAN transceiver and LIN transceiver.
*2: The daughter board includes CAN transceiver.
*3: To purchase the appropriate product for this model, please contact Sunhayato Corp.
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Target microcontroller

Series name Package (lead pitch, body size) (mm)
MB90340E series QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90360E series LQFP-48 (0.5 mm pitch, (17 mm x 7 mm)
MB90385 series *! LQFP-48 (0.5 mm pitch, (17 mm x 7 mm)
MB90M405 series *3 QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90420G/425G series QFP-100 (0.65 mm pitch, [114 mm x 20 mm)
MB90435 series QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90455 series *! LQFP-48 (0.5 mm pitch, (17 mm x 7 mm)
MB90460 series LQFP-64 (0.65 mm pitch, [(J12 mm x 12 mm)
MB90480/485B series *3 QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90495G series *? LQFP-64 (0.65 mm pitch, (112 mm x 12 mm)
MB90520A series LQFP-120 (0.40 mm pitch, (114 mm x 14 mm)
MB90540/545 series QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90550A series QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90560/565 series LQFP-64 (0.65 mm pitch, (112 mm x 12 mm)
MB90570 series LQFP-120 (0.40 mm pitch, (114 mm x 14 mm)
MB90580C/CA series QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90590/G series QFP-100 (0.65 mm pitch, (114 mm x 20 mm)
MB90595G series QFP-100 (0.65 mm pitch, [J14 mm x 20 mm)
MB90800 series QFP-100 (0.65 mm pitch, [J14 mm x 20 mm)
MB90865 series QFP-100 (0.65 mm pitch, [J14 mm x 20 mm)
MB90880 series QFP-100 (0.65 mm pitch, [J14 mm x 20 mm)
MB90890 series LQFP-48 (0.5 mm pitch, [J7 mm x 7 mm)

*1 : The daughter board for MB90495G series includes CAN transceiver.

*2 : The daughter board for MB90385 series, MB90455 series, MB90890 series includes CAN transceiver and LIN transceiver.
*3: To purchase the appropriate product for this model, please contact Sunhayato Corp.

Contact for details: Sunhayato Corp. TEL +81-3-3984-7791, FAX +81-3-3971-0535
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F2MC-16LX Family Evaluation Board (BBF2004) : Sunhayato

This is an evaluation board made by Sunhayato corp. in corre-
spondence with Fujitsu FAMC-16LX families. It can be used to
verify the operating status of FMC-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 g4 pin (P00 to P77)

Through hole for MCU /O port external output

LED for terminal (P00 to Signal check pin for GND terminals  VCC termi- N
P07) output checking all MCU terminals (6 points) nals (4 points)  Dip switch
for various M
14 settings Gsunhayato e
® BBF2004\® | &ssss8sesssssacazissessgssseasesy | @] IC socket
T ——— =
oo B B @
mw cP1 cpe B ﬁ PC programmer
777777777777777 l 1 S connector
! - 3 AEECORNO 0 (built-in
| 2 [RipR v O O NI OOLRN O ORENO OV I ooy S RS232 -
| [::::::]] g o:o 30 . o:o S232C driver)
‘ T H PO 0RO OO OJINO Oy s =] ats
NGRS
ey | . B o
[ ! OO OORO!
| ! B OOBNOORNOOENOO!
! o ! boo (130 (13 (19
| | OOMNOOR
joillfrs woflfn) @230"‘"35 ORNOONooR YDC
A e & | §POr=(CE HEe 3 programmer
| === oclelfooliooRiooloo! connector
! = g Mlocle = colicollioo
| g3 IS oofiooNoolao)
777777777777777 Eoole oo Moomioofft o0
JP6 o0 ol
JC;@OP vee G
BBF2004-MB o0 v ?
Sunhayato 10] H
© | Gsuhaymo som & .10] fesistance LIN bus CAN
Reset switch P voorltlgggt connection communication
eset switcl ;
] Power supply (for ANO: terminal connector
Hardware stand-by switch input check LED Power :
Daughter board connectors ~ connector MCU ana-
g External power
input terminal MCU operation voltage log input
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
- 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

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 (MB2146-09) at the Flash ROM of microcontroller.

(1)System configuration

CLK synchronous
UsB serial F2MC-8L/8FX/16LX/FR

< > Adaptor user’s system
(MB2146-09) < >

(2) Product configuration

Product name Part number Description
Adaptor (programmer) MB2146-09 F2MC-8FX ICE and using combinedly (with USB cable)
FLASH USB Programmer - Software (download from Web(registration))

(3)Target microcontroller

Version Target microcontroller

MB90F352/C/S/CS, MB90F334, MB90F347
MB90F349, MB90F394, MB90F867
MB90MF408, MB90F423G, MB90F462
MB90F482, MB90F488, MB90F489B
MB90F497G, MB90F498G, MB90F543G
FLASH USB Programmer for 8L/8FX/16LX/FR MB90F548G, MBO0F598G, MB90F804
MB90F822, MB90F823, MB90F867
MB90F983

MB90F387, MB90OF438L, MBO0OF548GL
MB90F583C, MB90F882, MBO0OF884
MB90F946A, MBO0F947A, MB90F949A
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FLASH MCU Programmer : Fujitsu

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,
MB9O0F345E/CE/ES/CES, MB90F346A/CA/AS/CAS,
MB90F346E/CE/ES/CES, MB90F347A/CA/AS/CAS,
MB9OF347E/CE/ES/CES, MB90F349 A/CA/AS/CAS,
MB9O0F349E/CE/ES/CES, MB90F351/S,
MB9OOF351A/AS/TA/TAS, MB9OF351E/ES/TE/TES,
MB90F351B/BS, MB90F352/S,
MB9OF352A/TAS/TA/AS, MB90F352B/BS,
MB9OF362E/ES/TE/TES, MB90F372, MB90F378,
MB9O0F387/S, MB90F394/H, MB9OF395H,
MB90MF408, MB90F423GA/GC, MB90F428GA/GC,
MB90F438L/LS, MB90F439/S, MB90F443G,
MB90F455/S, MB90F456/S, MB90F457/S,
MB90F462,

MB90F481, MBO0F482, MB90F488,

MB90F489, MB90F497/G, MB90F498G,
MB90F523B, MB90F543/G/GS, MB90F546G/GS,
MB90F548G/GS, MB90F549/G/GS, MBI0F553A,
MB90F562/B, MB90F568, MBOOF574/A,
MB90F583B/C/CA, MB90F584C/CA, MBO0OF591A/G,
MB90F594A/G, MB90F598/G, MBO0F654A,
MB90F804, MB90F822, MB90F823,
MB90F867A/AS, MBO0F883, MBI0F884,
MB9OF897E/ES, MB90F897/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 mpdules for F Mp 16LX OTP or Flash microcontroller made by
Fujitsu (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
e 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

s, ek Suppsst Crown .

Host interface cable Target Cable
uUsB A_F9101 CLK Synchronous
Flash microcontroller serial
4 } programmer main unit F2MC-16LX/FR
+ user’s system
—— Algorithm card
It is stand-alone and operable.
* 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
MB90F347
Flash microcontroller programmer main unit AF9101
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

oy
AF9708 AF9709 e 3

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)

"‘N 0

’ 4 W,
.h-f; L4 ,f ﬁ%ffgf

'\-.\_\-\-\-\‘ _\-\'-:I:

MODEL 1893 MODEL 1940
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Data I/0 Corporation

¢ Universal Programmer
OPTIMA, Dual-Package

e Gang Programmer
OCTAL, QUAD

F2MC-16LX Family

' £ §oy
/4 gj’/ ’ 7%/

: -
e ‘ ’ .
= £
Cewmy
Bt ey
OPTIMA Dual-Package A
g OCTAL iy
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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

e Monitor debugger software (ACCEMIC MDE screen)

¢ Fujitsu microcontroller development starter kit enclosure article

Sunhayato evaluation board

It signal-check-pin-arranges for all terminals.

Light Emitting Diode lighting control in the port of one part is possible.
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
(trial version, program size is to 4KB)

The monitor debugger can construct a development environment only by
being connected to the UART communications lines (two lies) in a FLASH
memory integrated microcontroller.

Fujitsu SorTunE Integrated Development Environment

(trial version, 45-day limited)

The development environment for the Fujitsu F2MC-16LX series of micro-
controllers is an integrated suite of programs such as a C compiler, assem-
bler, linker, and debugger.

Others

FLASH memory integrated microcontroller, sample program

* Fujitsu microcontroller development starter kit product lineup

Starter kit product name

Correspondence
microcontroller

The feature of a microcontroller

BBF2001-MB90F347-11 MB90F347 CAN:1ch,UART:4ch, A/D:16¢ch, PKG:100pin, 5V
BBF2004-MB90F352-10 MB90F352 CAN:1ch,UART:2ch, A/D:15ch, PKG:64pin, 5V
BBF2001-MB90F387-20 MB90F387 CAN:1ch, UART:1ch, A/D:8ch, PKG:48pin, 5V
BBF2001-MB90F488-10 MB90F488 UART:1ch, SIO:2ch, A/D:8ch, PKG:100pin, 3V
BBF2001-MB90F568-10 MB90F568 UART:2ch, A/D:8ch, PKG:64pin, 3V

Contact

Sunhayato Corp. TEL +81-3-3984-7791, FAX +81-3-3971-0535
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Monitor Debugger ACCEMIC MDE (Accemic GmbH & Co. KG)

Even if development tools are not used, ACCEMIC *!

MDE *2 enables debugging with the flash microcontrol- Microcontroller with Flash memory
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 Target board

and the port box.

The register set point can be changed on each resource

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 operation screen

Source window
Watch window ———. — I ‘

AT :

o n _".. _.... a

E:- -l

Memory window —.: Ikl Register window

| = e

T - f— - =
Interruption defined ——————@——— hosor - = =
function ——— - . - ;_

et W s i " smABEmE ot -
[ EE --.-.1:.? P
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, MBO0F583B, MBO0F591G, MB90F594G, MB90F598/G,

MB90F804, MB90F822, MB90F823, MB90F867/S, MB90F897/S, MBO0F946, MBO0F947, MB90F962

Contact: FUJITSU DEVICES INC. TEL : 03-3490-6681
Accemic GmbH & Co. KG http://www.accemic.com/
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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

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 embedded RISC controller
The FR family is designed for optimum use in control systems while the SPARCIite is suitable for data

p

rocessing systems.

Performance

F2MC: Single chip 8 to 16-bit microcontrollers
FR: Single chip-oriented (32-bit) RISC machines
SPARCIite: Oriented for performance-focused open software

Performance

A A

FR-Next

Improvement in a bus
function

FR60 (66 MHz)

F2MC-8L family FR60Lite (33 MHz)

Low power

»
|

\
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FR Family Product Range

MB91306R
MB91307B/R
Cache memory/
External bus type
(66MHz)

MB91121
External ROM/

Performance

Exteri

(

MB91107A/108
External ROM/
External bus type

.

Internal ROM/

MB91F362GB

MB91154/155
MB91F155A/F158
Internal ROM/

MB91151A

External ROM/

External bus type,
3MHz)

MB91302A
Internal ROM/
External bus
type (68MHz)

B91354A/355A
F353A/F355A
Internal ROM/
External bus type AExternal bus type,
(50 MHz) (50 MHz)

32-bit FR Family

MB91302A-010
MB91302A-020

External ROM

MB91461
External ROM type
(80 MHz)
MB91305
External bus type [[ External ROM type
(68 MHz) (64 MHz)

MB91F345B/F346B N\

\ Internal ROM type
(50MHz) /]

MB91353A
Internal ROM/

Internal ROM/
External bus
type (64MHz)

MB91F369GA
Internal ROM/
External bus type|
(64 MHz)

MB91F367GB/
F368GB

MB91351A
MB91352A
Internal ROM type; InterngIoR’\?Fl;/I typej
(50 MHz) ( 2)

MB91402/403
External ROM/
(33 MHz)

type

nal bus type
33MHz)

MB91F:

Internal ROM type
(64 MHz)

Internal ROM type
(33.6 MHz)

Internal ROM
(64 MHz)
MB91F318A
MBgégggSBGB/ M?:SC;SJAZ i Internal ROM/
Internal ROM/ (40 MHz)
(40 MHz)

MB91248/248S/
F248/F248S
Internal ROM/

233/F233L

External bus type
(33 MHz)

FR Family

Exte(rnal bus)type
33MHz
MB91101A
MB9TF127/F 128
External ROM/ Internal ROM/ MB91233L
External bus type Inter?al ROM
(25 MHz) (338 MHz) /MB912638/F264B) [ MB91266/F267
. Internal ROM type ]| Internal ROM type
(33 MHz) (33 MHz)
*: Under development
- | | | | | =
1999 2000 2001 2002 2003 2004 2005 Year
External ROM/External bus chip Single chip (External bus)
RAM RAM
) ) TEREEE N R
366GB/367GB/368
R RA“?QJSSSKB Flash: 512 KB RAM: 48 KB
(50 MHz) RAM: 36 KB
MB91107A MB91307B/R MB91155 MB91E155A
RAM: 128 KB RAM: 128 KB ROM: 510 KB Flash: 510 KB
(50 MHz) (66 MHz) RAM: 34 KB RAM: 34 KB
MB91F345B/F346B *\
MB91461 (e o1s kb
RAM: 64 KB \ PRAM:32KkB /
(80 MHz) MB91F353A/ —
ROM: 512 KB
RMAB,&.1 gg?& RAM: 24 KB RAM: 24 KB
66 MHz MB91351A MB91355A *
Nl'qag,\}lf‘gi/ﬁgs ( ) RroM: 384 kB )( ROM: 512KkB | - Under development
Ry VB91305 RAM: 24 KB RAM: 24 KB
RAM: 64 KB MB91154 MB91F362GB
(64 MHz) MB91F233/L '\ | ROM: 384 KB ) | Flash: 512 KB
MB91151A Flash: 256 KB RAM: 22 KB RAM: 20 KB
RAM: 34 KB RAM MB91FV310A
33 MU RaBo1354R ROM: 512 KB
( Z) ROM/Flash: 256 KB FONT Flash: 512 KB
RAM: 16 KB AM: 16 KB
T
s 298 RA ROM: 168 KB (FONT)
§ AM: 16 KB
vEgTTaT [ MB91302A-010
RAM: 5 KB RAM: 4 KB Flash: ?56 KB
(50 MHz) (68 MHz) RAM: 8 KB
MB91133 MB91F133A MB91F158
— REK)R/I'\:A ?g4K}éB Flash: 254 KB ) | Flash: 510 KB
91302A . RAM: 8 KB RAM: 8 KB
RAM: 4 KB MB91F267
(68 MHz) Flach, 108 kg MBO1F248/F248S /~ MBO1248/248S
SZM- KB Flash: 256 KB ROM: 256 KB
MB91101A : RAM: 16 KB RAM: 16 KB
RAM: 2 KB MB91266
(50 MHz) ROM: 64 KB
RAM: 2 KB
Performance ROM
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FR Family

Series name

Function

Type

RAM/ROM

Pin number

FR Family

MB91101

series

224

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

» Operating powe
Instruction cache: 1 KB P arp

32-bit FR Family

frequency : 50 MHz

e 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%yl\:/le A/D converter : 10 bit x 4 ch.
T g
+5+10 % - ; eload timer : it x 3 ch.
MB91101A or 100P | 1oop |Sache: Instruction cache 1KB | it 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
o Operating temperature range : 0 °C to +70 °C
o 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.

MB91121

e Maximum clock frequency : 50 MHz

RAM: 4 KB o 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)
glzﬂmlin&gperating frequency - 50 MHz UART/Baud rate timer : 3 ch./3 ch.
MB91121 +33+ 03 120P | Cache : Instruction cache 1 KB é’v@ﬁ%i?t-ewb?tki'tfcim'
Simple DSP : 16-bit fixed point operations Reload time.r - 16 bit x 3 c.h
DMA controller : 8 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 3ch.),
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 bitx 8 ch.),
UART (5ch.),
Reload timer

(16 bit x 5¢ch.),
D/A converter

(8 bit x 3ch.),
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

o For mechatronics control, AV, home electric appliances control, etc.
e Maximum clock frequency : 25 MHz

MB91F128
VBSTETST 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 g:;\;)el; 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 ggg:lrjc;ger.lgg?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 . UART : 5 ch.
MB91133 5£10% | 144p | 144p | ROM: 254 KB(MB91133) Reload timer : 16 bit x 5 ch
+3.0to +3.6 Flash memory : 254 KB(MB91F133A) S0 :
. D/A converter : 8 bit x 3 ch.
RAM : 8 KB ; . -
. PPGtimer : 16 bit x 6 ch.
DMA controller : 8 ch. Input capture : 16 bit x 4 ch
TG A +5+10% 144P __ |UP/DOWN COL.ImeI‘ :8bitx 2ch. Output compare : 16 bit x 8 ch.
+3.1510 +3.6 bbb del 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 bitx 2 ch.), .
A/D converter
(10 bit x 8 ch.),
UART (4 ch.), -
Reload timer H omask [ SOM:2ZKE 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 I Flash |— Fﬁ‘agw:' ngK}?B — 144 MB91F155A
(16 bitx 4 ch., 8ch.),
free-run counter (16
bit x 1 ch.), .
RTC (1 ch., no) , a8 KB 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

o For mechatronics control, AV, home electric appliances control, etc.

e Maximum clock frequency : 33 MHz
o Operating temperature range : 0 °C to +70 °C
¢ 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
440 | Mo aas Koy AR o
' 510 KB(MB91155) Reload timer : 16 bit x 4 ch.
MB91154 144P | Flash memory : 510 KB(MB91F155A) gg\e‘m;’fftfé :b?t E'tgci oh-
RAM : 34 KB (MB91151A/155/F155A) T . ’
+3.15t0 +3.6 Input capture : 16 bit x 4 ch.
MB91155 144P 22 KB (MB91154) QOutput compare : 16 bit x 8 ch
Cache: Instruction cache: 1 KB (MB91151A) ; b '
DMA controller : 8 ch free-run timer : 16 bit x 1 ch.
: - 12C : 1 ch. (MB91154/155/F155A)
MB91F155A 144P :
X/'z[;gr\xgn';‘:‘f':‘grsifxbg :hz oh- 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
- ME:r?g’sm I DMAC (5 ch.), - MASK ROM: 4 KB | 144 MB91302A
UART (3 ch.), Instruction
Reload timer cache: 4 KB
(16 bit x 3 ch.),
PPGtimer RAN- 4 KB
R ey 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: Program 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
12C (2 ch.) -
| Evauation RAM: 16 KB MB91302A || MB91V301A
Instruction
cache: 4 KB
DMAC (5 ch.), .
- MSB;::’SOS — AD co,gvene)r — No ROM Fmg{lr-ui‘ttig]B 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 MB91V307R
cache: 1 KB
Continued)
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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 Vto +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.
BT +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 t|m(-ar ) 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.lt 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 VMB9T307R 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 : 1 KB | ® Operating power supply voltage:
Instruction cache : 1 KB Single 3.3V Twin 3.3/1.8 V MB91307B +3.0Vto+3.6V
Twin 3.3/1.8V MB91306R/307R +3.0 V1o +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

Part number

144

| | MB91319
series

DMAC (5¢h.),
A/D converter

(10 bit x 10 ch.),
UART (5ch.),
U-Timer (5 ch.) ,
12C (4 ch.)

Reload timer

(16 bitx 3ch.),
PPG timer

(16 bitx 4 ch.),
PWC

(16 bitx 1 ch.),
Multifunction timer
(4ch.y,

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

MB91F312A

176

Flash

RAM: 48 KB
Flash: 1 MB
FONT ROM: 384 KB

MB91316A

176

Evaluation

device

Continued)

RAM: 128 KB
Flash: 1 MB
Flash: 512 KB

Evaluation target device

MB91F318R

MB91319

series

MB91FV319R




32-bit FR Family

MB91310 series

e For TV, PDP control, home electric appliances control, etc.

MB91F312A
Flash: 512 KB

FONT ROM: 168 KB
RAM: 16 KB

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

power supply LQFP
voltage (V) (0.5 mm)

Part number 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.
. 0OSsDC
UART : 5¢ch )
PPG : 16 bit x 4 ch Watch Dog Timer
’ ' Bit search module : 4 ch.
Package: P-plastic
MB91319 series

e For TV, PDP control, home electric appliances control, etc.

MB91F318R

mBotstes Flash: 1 MB

ROM: 512 KB

FONT ROM: 384 KB

FONT ROM: 384 KB RAM: 48 KB

RAM: 32 KB

e Maximum clock frequency : 40 MHz
o Operating temperature range : -10 °C to +70 °C
o Operating power supply voltage : +3.3 + 0.3 V/+1.8 £ 0.15V

Operating s

power supply LQFP
voltage (V) (0.5 mm)

Part number Functions

Maximum operating frequency : 40 MHz
Flash memory : 1 MB (MB91F318R/FV319R)
ROM : 512 KB (MB91316A)
FONT ROM : 384 KB (MB91316A/F318R
FONT Flash memory : 512 KB (MB91FV319R)
RAM : 32 KB (MB91316A)

48 KB (MB91F318R)

64 KB (MB91FV319R)
A/D converter : 10 bit x 10 ch.
176P | External interrupt input : 5 ch.
UART : 5 ch.
Multifunction timer : 4 ch.
(Interval timer, event count, capture)

+3.0to +3.6

+165t041.95| 175P

MB91316A

+3.0to +3.6

MB91F318R +2.310 42.7

PWC timer : 16 bit x 1 ch.
Reload timer : 16 bit x 3 ch.
12C : 4 ch.

USB function : USB2.0
OSDC

OSDC for CC

CCD: 2 ch.

Watch Dog Timer

Bit search module : 1 ch.
DMAC: 5 ch.

PPG : 16 bit x 4 ch.

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

1 series  [T|UP/DOWN counter [T 1 MASK ROM: 384 KB 120 MB91351A
(8 bitx 1ch.),
A/D converter AN B

10 bit x 8 ch.), 116
s(lo o th_) ’ ) ROM: 384 KB 120 MB91352A
UART (4 ch.),
Reload timer RAM- 24 KB
(16 bit x 4 ch.) " 120 MB91353A
D/A converter Flash: 512 KB
(8 bitx 2ch.),
PPGtimer FAM: 24 KB
(16 bitx 3 ch,), {  Flash : 120 MB91F353A
Input capture Flash: 512 KB
(16 bit x 4 ch.)
Output compare ) .
(16 bit x 2 ch.) , Evaluation ':;s:: gz\gc;e
free-run timer (16 bit Evaluation RAM: 16 KB
x1ch), | device DATA RAM: 16 KB series MB91V350A
12C (1 ch.)
DMAC (5 ch.), RAM: 16 KB
UP/DOWN counter 17 MASK ROM: 384 KB 176 MB91354A
(8 bitx2ch.),
A/D converter
(10 bitx 12.ch.), RAM: 24 KB
SIO (3¢h)), ROM: 512 KB 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 bit x 3¢ch.),
PPGtimer
(16 bitx 6 ch.), RAM: 24 KB
Input capture (16 bit Flash: 512 KB 176 MB91F355A
x 4ch.),
Output compare (16
bit x 8 ch.) , Evaluation target device
T mer (1801 | | levaation| | RaM: 32 kB MB91350A || oo \mcn
v device DATA RAM: 16 KB series

[2C (1 ch.)

Continued)




MB91350A series

o 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

32-bit FR Family

e Maximum clock frequency : 50 MHz
e Operating temperature range : -40 °C to +85 °C
* 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 | Externalinterruptinput: 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
(3ch.),
LIN-UART

(7 ch.),

A/D converter
(10 bit x 32 ch.),
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.),
External interrupt
input (16 ch.) ,
Real time clock

MASK

RAM : 24 KB
ROM : 544 KB

144

Part number

Flash

RAM : 16 KB
Flash : 288 KB

144

MB91213

RAM : 24 KB
Flash : 544 KB

100

MB91F211

Evaluation
device

RAM : 36 KB

MB91F213

Evaluation target

device

MB91210

MB91220
series

Continued)

CAN controller
(2ch.),
LIN-UART

(4 ch.),

I2C (2 ch.),

A/D converter
(10 bitx 24 ch.),
D/A converter

(8 bitx 2 ch.),
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.),
External interrupt
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




32-bit FR Family

MB91210 series

» For automotive products, etc.

MB91F211 MB91F213
Flash : 288 KB Flash : 544 KB

RAM : 16 KB RAM : 24 KB

MB91213
ROM : 544 KB

RAM : 24 KB

o Maximum clock frequency : 40 MHz
e Operating temperature range : -40 °C to +105 °C
e Operating power supply voltage : +3.5 V to +5.5 V

Operating
power supply
voltage (V) LQFP

Package

Part number

Functions

Maximum operating frequency : 40 MHz
Flash memory : 544 KB (MB91F213),
288 KB (MB91F211)
ROM : 544 KB (MB91213)
144P RAM : 24 KB (MB91F213/MB91213)
16 KB (MB91F211)
DMA controller : 5 ch.
A/D converter :
10 bit x 32 ch. (MB91F213/MB91213)
10 bit x 16 ch. (MB91F211)
CAN interface (32 message bulffer) :
3 ch. (MB91F213/MB91213)
1 ch. (MB91F211)
LIN-UART : 7 ch. (MB91F213/MB91213),
LIN 4 ch. + no LIN : 1 ch. (MB91F211)

MB91213

MBO1F213 | 3510455

MB91F211 100P

Reload timer : 16 bit x 3 ch.

PPG timer :
16 bit : 8 ch. (MB91F213/MB91213)
16 bit : 4 ch. (MB91F211)

External interrupt input : 16 ch.

Input capture :
16 bit x 8 ch. (MB91F213/MB91213)
16 bit x 4 ch. (MB91F211)

Output compare :
16 bit x 8 ch. (MB91F213/MB91213)
16 bit x 4 ch. (MB91F211)

Free-run timer :
16 bit x 4 ch. (MB91F213/MB91213)
16 bit x 2 ch. (MB91F211)

External interrupt input (16 ch. )

Real time clock

Package: P-plastic

MB91220 series

» 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.
I2C : 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 Mo2s0 H@oixocn), | MASK RO [ 120 MB91233L

series
A/D converter
(10 bit x 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(’ggitti;]:fh') ' 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 seg)

MB91245 CAN controller RAM: 16 KB
— — (2¢h)), 1 MASK —  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:oseke 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| | Ram: 32 kB | 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

e For camera, IC recorder, home electric appliances control, etc.

MB91233L

MB91F233
Flash: 256 KB
RAM: 16 KB

MB91F233L
Flash: 256 KB
RAM: 16 KB

ROM: 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 +5.25V (External)
+3.0 V to +3.6 V (Internal)
MB91233L/F233L: +3.0 Vto +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 devglr:J?Jerrr]ent UART : 4 Ch' Watch Dog Timer
PPG : 16 bit x 6 ch. Bit search module

Package: P-plastic

MB91245 series

e 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
e Operating temperature range : -40 °C to +105 °C
e Operating power supply voltage : +3.5 Vto +5.5 V

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.
+3.510 +5.5 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 name

Function

Type

RAM/ROM

Pin number

MB91260
series

| |DMAC (5¢h.),

UP/DOWN counter
(8 bit x 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

MASK

RAM: 8 KB
ROM: 128 KB

— 100

Part number

RAM: 8 KB
Flash: 256 KB

— 100

MB91263B

Flash

RAM: 8 KB
Flash: 256 KB

— 100

MB91264B

Evaluation
device

RAM: 8 KB

Evaluation target device

MB91F264B

MB91265
series

Continued)

DMAC (5 ch)),

—A/D converter

(10 bitx 11 ch.),
UART (2 ch.),
Reload timer

(16 bitx 3ch.),
PPG-timer

(16 bit x 4 ch.) ,
PWC timer

(16 bitx 1 ch.),

External interrupt input

(8 ch. + NMI) ,
Input capture
(16 bitx 4 ch.),
Output compare
(16 bit x 6 ch.) ,
free-run timer
(16 bit x 3 ch.) ,
Wave generator,
MAC macro

MASK

RAM: 2 KB
ROM: 64 KB

| 64

MB91260
series

— MB91V260B

Flash

RAM: 4 KB
Flash: 128 KB

| 64

MB91266

Evaluation
device

RAM: 8 KB
ROM: 256 KB

Evaluation target device

MB91F267

MB91F267N

MB91265
series

MB91V265




32-bit FR Family

MB91260 series

e For Motor control application (Inverter control) (Refrigerator, Air conditioner, Cleaner, IH cooking Heater etc.)

MB91264B MBO1F264B e Maximum clock frequency : 33 MHz
MB91263B (ROM 256 KB> (Flash: 256 KB)  Operating temperature range : -40 °C to +85 °C

ROM: 128 KB

RAM: 8 KB RAM: 8 KB RAM: 8 KB » Operating power supply voltage: +4.0 V to +5.5 V
Operating Package
Part number power supply Functions
voltage (V) | (o5 ram) | 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 +4.0to +5.5 100P | 100P | pa 8 KB Output 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

MB91265 series

« For Motor control application (Inverter control) (Refrigerator, Air conditioner, Cleaner, IH cooking Heater etc.)

MB91266 MB91F267 MB91F267N e Maximum clock frequency : 33 MHz
ROM: 64 KB |9 Flash: 128 KB Flash: 128 KB » Operating temperature range : -40 °C to +85 °C

RAM: 2 KB RAM: 4 KB RAM: 4 KB e Operating power supply voltage: +4.0 V to +5.5 V

Operating | Package
power
supp|y LQFP

voltage (V) | (0.65 mm)

Part number Functions

Maximum operating frequency : 33 MHz : . :
56 Flash memory : 128 KB (MB91F267/F267N) | Eie timer : 16 bit 1 o
ROM : 64 KB (MB91266) Fot captura 6 b aoh
RAM : 4 KB (MB91F267/F267N) DPUt capture - 10 DIt x4 Ch.
Output compare : 16 bit x 6 ch.

2 KB (MB91266) free-run timer : 16 bit x 3 ch.

MB91F267 |+4.0to+55| 64p |DMA controller: 5 ch. Timebase timer (WDT) : 16 bit x 1 ch.

A/D converter : 10 bit x 11 ch. h
h Wave generator (for motor drive
CAN interface (32 message buffer) : 1¢ch. | \ac (gle/lultiplicati(on e Cal-

EJ,\:/&IIB?!? F S?}]N) culator) macro )
MB91F267N Reload timer : 16 bit x 3 ch. Low-power consumption modes:

sleep, stop, watch mode

PPG timer : 16 bit x 4 ch.

Package: P-plastic
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(Continued)
Series name Function Type RAM/ROM  Pin number Part number

CAN controller (1 ch.),
UART for LIN (7 ch.),

MB91270 12C interface (3 ch.) ,

L . L_| A/D converter — Flash [ RAM.: JOKB | | 100 MB91F272 **
series (10 bit x 24 ch.) Flash: 256 KB

Reload timer

(16 bitx 3 ch.),
PPG timer H MB91F272S **
(16 bitx 8 ch.),

Input capture

(16 bitx 8 ch.),
Output compare H MB91F277 **
(16 bit x 8 ch.) ,

free-run timer

(16 bitx 4 ch.)
RTC LI MB91F277S **

Sound generator

(3ch.),

Up/down counter RAM: 24 KB
(2ch.), | Flash: 512 KB [ |

100 MB91F273

DMAC (5ch.),
External interrupt input

(16 ¢ch.)

H MB91F273S

H MB91F278 **

L MB91F278S **

Evaluation target device

Evaluation . MB91270
device [— RAM:48KB series |1 MB91V280

MB91345 DMAC (5 ch.), Flash RAM: 32 KB
series [ |A/D converter ] Flash: 512 KB
(10 bit x 8 ch. x 2 unit) ,

— 100 MB91F345B

Multi function serial inter-

face (11 ch.), RAM: 32 KB
Reload timer Flash: 1 MB

(16 bitx 3ch.),

— 100 MB91F346B *

PPG timer (16 bit x 8 ch.) ,
PWC timer (16 bit x 1 ch.) , *: Under development
External interrupt input: **: Under planning
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.)

Continued)
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32-bit FR Family

MB91270 series

» For automotive products, etc.

/ MB9TF272/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  “Under planning “Under pfannifg
Operating | Package
Part number power Functions
suppl
voltage)(,V) LQFP
OMB91F272 *2 100P Ii\qﬂz;\(/llmum operating frequency : 32 MHz Output compare : 16 bit x 8 ch.
OMB91F2728 * 100P | 10 KB (MB91F272/F272S/F277/F277S) g‘;%rﬁ;‘m:;“% ;ﬁ’ E'tsxc‘:fh'
24 KB (MB91F273/F273S/F278/F278S) . ; ’
MB91F273 *2 100P | Flash memory - (8 bitx 16ch.)
MB91F2735 100P 256 KB (MB91F272/F272S/F277/F277S) LTJi?Q‘ZEZQeCE’;ff{WDZTC)hS 16 bit x 1 ch
+3.5to 512 KB (MB91F273/F273S/F278/F278S) . ' '
) Real time clock
OMB91F277 *2 +5.5 100P |DMAC : 5 ch. Clock monitor
CAN interface (32 message buffer) : 1 ch. A ) .
OMB91F277S * 100P | UART for LIN : 7 ch External interrupt input : 16 ch.
G interface - 3 ch ’ Low-power consumption modes:
OMB91F278 *2 100P AD convertelr . 10lbit « 24 ch sleep, stop, real time clock mode
Reload timer - .16 bit x 3 ch ' clock superviser (MB91F277/F277S/
» : .
OlIEER=E 100P Input capture : 16 bit x 8 ch. F278/F2783)
Package: P-plastic
*1 : single clock, *2 : dual clock
O: Under planning
MB91345 series
¢ For audio-visual equipment, home electric equipment, mechatronics control, etc.
MBO1F345B \ / MBO1F346B e Maximum clock frequency : 50 MHz
Flash: 512 KB \ Flash: 1 MB \ » Operating temperature range : -40 °C to +85 °C
RAM: 32 KB jAM: 32KB / e Operating power supply voltage: +3.0 V to +3.6 V
Under development
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
MB91F345B 100P 100P
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.
+3.0 to +3.6

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.

©MB91F346B 100P 100P | n5ut capture : 16 bit x 4 ch., 32 bit x 4 ch.
Qutput 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.)

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.

©: Under development
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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
(1ch), | Flash | Flash: 256 KB 120 —{ No/Yes | MB91F364G
CAN (3 ch.,2ch.),
A/D converter
10 bit x 16 ch., 10 RAM: 20 KB
c(h., a ch.) ’ Flash: 512 KB 1 208 —{ Yes/No |+ MB91F362GB
UART (3 ch., 2 ch., 1
ch.),
Reload timer RAM: 36 KB | | - |
(16 bit x 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., 4 ch.),
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), L{ No/Yes |— MB91F368GB
Sound generator
(1 ch., no)
L 160 — No/No |— MB91F369GA
RAM: 36 KB
Flash: 768 KB 120 —{ VYes/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.
L . Output compare : 16 bit x 4 ch.
:SIAS\'?’X%IXITAR’?QAKS 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.) )
LERS +5.25 - 208P Stepping motor controller : 4 ch. éV:'t\lchsDé)r? Timer
A/D converter : 10bit x 16 ch. U-Timer - 3 ch
D/A converter : 10 bit x 2 ch. - .
SI0:2 ch. Egaél t-”gihCIOCk 11 ch.
UART : 3 ch. : : .
2C - 1 ch. Sound generator: 1 ch.
Maximum operating frequency : 64 MHz Eﬁﬁ{gﬁgﬁgm% :bi8t 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 o . 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 r?
SIO: 1 ch. N
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 Elziﬂh.n;gn&gy :512KB Input capture : 16 bit x 4 ch.
Instruétion 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 crg
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 :1h.
Eﬁt’\rﬂu:c&gnKEAM -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%lock' 1¢h
CAN : 2 ch. - ;
A/D converter : 10bit x 10 ch. ggg\q‘?gﬂerator. 1ch.
SIO : 2 ch. : )

Package: P-plastic
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(Continued)

Series name

Function

Type

RAM/ROM

Pin
number

MB91401
|| series

Continued)

EtherMAC (1 ch.),

[T]12C (1ch.),

UART (2 ch.),
Reload timer (3 ch.),
DMAC (5 ch.),
external interrupts
(2ch.),

I/O ports (22 ch.) ,
SDRAM interface,
DSU3

MASK
(evaluation
device)

RAM: 64 KB

|| I-cache: 4 KB

D-RAM: 8KB

L1 144

Part number

Encryption,

—authentication ,

key exchange
(DES/3DES/MD5/
SHA1/DH group 1/2) ,
IPsec manager
EtherMAC (1 ch.),
I2C (1 ch.),

UART (2 ch.),
Reload timer (3 ch.),
DMAC (5 ch.),
external interrupts
(2¢ch.),

SDRAM interface,
DSU3

MASK
(evaluation
device)

RAM: 64 KB
l-cache: 4 KB
D-RAM: 8KB

L | 144

MB91402

MB91403




MB91401 series

o Network equipment for audio-visual equipment, home electric equipment, FA, home security, etc.
e Maximum clock frequency : 33 MHz

MB91402/403
I-cache: 4 KB

RAM: 64 KB

32-bit FR Family

» Operating temperature range : 0 °C to +70 °C
o Operating power supply voltage: +3.0 V to +3.3 V

Operating Package
Part number power supply Functions
voltage (V) LQFP
Maximum operating frequency : 33 MHz | I/O ports: 22 Max.
RAM : 64 KB + data 8 KB Reload timer : 16 bit x 3 ch.
Cache : Instruction 4 KB UART : 3 ch.
O,
MB91402 +3.3+10% 144pP EtherMAC (IPv6/IPv4) : 1 ch. DMA controller : 5 ch.
SDRAM interface External interrupt : 2 ch.
DSU3 I2C: 1 ch.
. . DSU3
Maximum operating frequency : 33 MHz .
RAM : 64 KB + data 8 KB SDRAM interface
; - 1/0 ports: 22 Max.
Cache : Instruction 4 KB Reload timer : 16 bit x 3 ch
MB91403 +3.3£10% 144P | EtherMAC (IPv6/IPv4) : 1 ch. ’ ’

Encryption: DES/3DES
Authentication: MD5/SHA1
Key exchange: DH group 1/2

UART : 2 ch.

DMA controller : 5 ch.
External interrupt : 2 ch.
I2C: 1 ch.

Package: P-plastic
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(Continued)

Series name

Function

Type

RAM/ROM

Pin

number

MB91460
|| series

Continued)

DMAC (5 ch.),

1 CAN controller (2 ch.) ,
UART for LIN (7 ch.),
12C interface (3 ch.) ,
A/D converter

(10 bit x 13 ch.),
Reload timer

(16 bit x 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
(16ch.),

DSU4

ROM less |—

RAM: 64 KB
I-cache: 4 KB

Part number

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 o 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.
Qutput 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/O (When 5 V is supplied to the 1/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 bitx 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

MB91F464AA

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

MB91F465KA

Evaluation target device

MB91460

(Continued)

series

MB91V460




o For automotive products, etc.

MB91F464AA

Flash: 416 MB
RAM: 16 KB

MB91F465KA
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

MB91F464AA

MB91F465KA

+3.0to +5.5

100P

120P

Maximum operating frequency: 80 MHz
Flash memory: 416 KB (MB91F464AA)

544 KB (MB91F465KA)
RAM: 16 KB
Cache: 4 KB (MB91F465KA)
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. (MB91F464AA)

10bit x 26 ch. (MB91F465KA)
Reroad timer: 16 bit x 8 ch.
Output compare: 16 bit x 6 ch. (MB91F464AA)

16 bit x 8 ch. (MB91F465KA)
Input capturer: 16 bit x 8 ch.
free-run timer: 16 bit x 4 ch.
PPG timer: 16 bit x 10 ch. (MB91F464AA)
16 bit x 12 ch. (MB91F465KA)

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 bitx 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
e Operating temperature range : -40 °C to +105 °C
e 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)

DMAC (5 ch.),

|T| Realtime clock,

Free-run timer

(16 bitx 8 ch.),

Input capture

(16 bit x 8 ch.) ,
Output compare

(16 bitx 4 ch.),
Reload timer

(16 bitx 8 ch.),

PPG timer

(16 bit x 12 ch.) ,
Sound generator,
Up/down counter

(16 bitx 2ch.),

CAN interface

(3 ch x 32msg buffer) ,
LIN-UART (5ch.),

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

MB91F467DA

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.),
Qutput compare

(16 bitx 6ch.),
Free-run timer

(16 bitx 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

MB91F467DA 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.
MB91F467DA +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 e Operating temperature range : -40 °C to +105 °C
RAM : 32 KB e 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
©: Under development
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(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 x 4 ch.) ,
External interrupt input
(10 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 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

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 x 4 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: 32 KB
Flash: 512 KB

100

MB91F487

Mask

RAM: 16 KB
ROM: 256 KB

100

MB91482 *

Evaluation
device

RAM: 40 KB

|| ROM: 512 KB

Evaluation target device

MB91480

series

MB91FV470

*: Under development




32-bit FR Family

MB91470 series

e Car audio and car navigation, etc.
MB91F479 e Maximum clock frequency : 80 MHz
MB91F478 Flash: 512 MB e Operating temperature range : -40 °C to +85 °C

Flash: 384 MB RAM: 32 KB » Operating power supply voltage: +4.0 V to +5.5 V
RAM: 24 KB

MB91F475
Flash: 256 MB

RAM: 16 KB

Operating Package
Part number power supply LQFP Functions
voltage (V) (0.4 mm)

Maximum operating frequency: 80 MHz

Flash memory: 512 KB

MB91F475 144P 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/IC): 6 ch.
144P 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

MBI1F478 +4.010 +5.5

MB91F479 144P

Package: P-plastic

MB91480 series

e Car audio and car navigation, etc.
MBO1FE487 o Maximum clock frequency : 80 MHz
T MB91482 ~ Flash: 512 MB « Operating temperature range : -40 °C to +85 °C
Flash: 256 MB | RAM: 32 KB » Operating power supply voltage: +4.0 V to +5.5 V
\  RAM: 16 KB J

N — — — -
Under development

Operating Package
Part number power supply LQFP Functions
voltage (V) (0.5 mm)

Maximum operating frequency: 80 MHz

Flash memory: 512 KB

RAM: 32 KB

©MB91482 100P 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.

+4.0 to +5.5 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

MB91F487 100P

Package: P-plastic
©: Under development

257

FR Family



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
pITRONS.O Specifications Sortune REALOS/FR
pITRON4.0 Specifications Sortune REALOS/FR Spec.4
Flexible system configuration by Building block scheme
Kernel size: 2.7KB min. - 8.4KB max. (REALOS/FR)
11KB min. - 44KB max. (REALOS/FR Spec.4)
* High speed task switching by delayed interrupt capability
» Fast task scheduling by using the bit search module
» Creating objects dynamically (only REALOS/FR Spec.4)

(4) Robust support of development using REALOS

* REALOS Configurator: Easy-to-configure parameters for kernel generation

* Supporting the in-line expansion options for C compiler REALOS service call

* REALOS Analyzer: Analyzing the transition of task states to graphically display the results
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Development Procedure (When Fujitsu product is used.)

SOFTUNE
C/C++ checker

C/C++ checker

Advice
output

Librarian

C/C++
source
-~ T~
C/C++ compiler FCC911 / Workbench
/ SOFTUNE
SOFTUNE
C/C++ analyzer \
Tools in a concerted way.
C/C++ Analyzer Assz?Jrrr::tger N ~ y /
- -
~— — -
Output FASM911 Macro assembler
function-to-function
struction, reference
information and
statistical information
Object
Module
| Real time OS
FLIB911
___________ REALOS/FR - -
S : :
Library ' REALOS !
\r/ ' kernel source !
l | :
: ' Configuration file !
Linker FLNK911 e RCF911 G int%ractive moc; :

Absolute
assemble

Linkage
mapping
list

list

Load
module

Configurator

when REALOS/FR

Load module

converter F2mMS

ROM Writer %

SorTuNE workbench debugger

Simulator
debugger

Emulator
debugger

Monitor
debugger
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SorTunE V6 Support Software Product List (For FR Family)

Product number

Software Operating Environment (Maintenance number) Remarks
SOFTUNE V6 §g3650301 :8323 1 license
Professional Pack (SP365030118 )
<Components> SP365030118QBC .
_ Workbench (SP365030118MBC) | ° lenses
- C/C++ compiler SP365030118QCC .
5 licenses
- Assembler Pack (SP365030118MCC)
- C/C++ analyzer pack SP365030118QDC
- C/C++ checker (SP365030118MDC) 10 licenses
SOFTUNE V6
REALOS/FR Embedded License I
<Components> SP365000218RCC tg;‘gg‘ ffég Specifications
G - Personal cqmputers (SP365000218MAC) Kernel (source code provided)
- REALOS Configurator FMV and S|mllar P
- REALOS Analyzer IBM compatibles
SOFTUNE V6
. . - Operating OS
REALOS/FR Evaluation License ) I
<Components> W!ndowsXP SP365000218EVC uITRON 3.9 Specifications
- Kernel WindowsMe ) For evaluation
- REALOS Configurator w:zggnggoo Kernel (no source code)
- REALOS Anal
OobnglEo] - In Circuit Emulator
SOFTUNE V6 MB2197 series
EEALOS/FR Spec.4 Embedded MB2198 series TRON 4.0 Soecifoati
<I(():§rr]nS:onents> SP365001518RCC lIficense frée pectieations
- Kernel Source Code (SP365001518MAC) Kernel (source code provided)
- REALOS Configurator
- REALOS Analyzer
SOFTUNE V6
REALOS/FR Spec.4 Evaluation
License SP365001518EVC pnITRON 4.9 Specifications
<Components> —) For evaluation
- Kernel Kernel (no source code)
- REALOS Configurator
- REALOS Analyzer
- Personal computers

FMV and similar

IBM compatibles
SOFTUNE V6 - Operating OS SP365031918QAC Analysis tool for OSEK
OSEK Analyzer WindowsXP () made by Vector Japan Co., Ltd.

WindowsMe

Windows2000

Windows98
ig?uul\: \éePack - Workstasion
<CO$n gnent3> SunSPARC SP275030218QAC |, .

P ; - Operating OS (SP275030218MAC)

- C/C++ compiler )

Solaris 2.6

- Assembler Pack

* 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
1. The SOFTUNE Integrated Development Environment
Scale
2004
- MATLAB links
2003
= QAC links
2002
= VPS/IO Connector links
2000 -
- Statemate MAGNUM links SOFTUNEVE
- RIMC links FR-V/FR Family
- C/C++ Compiler 504
1998 : - Assembler Pack -~ OSEK
+ UML |I.nkS - High Speed Simulator 2005
> ARG e - 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 2002 2003 2004 2005 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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(3) Structure of SOFTUNE

» SortuneE Workbench (Development Manager/Debugger)

SOFTUNE V6
language
tool

SOFTUNE V6 SOFTUNE V6
cooperation REALOS

* G/C++ Gompiler « C/C++ Checker * Kernel

o C/C++ Analyzer

» Configurator
e Analyzer

e Assembler
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 SorTUNE integrated developing system is designed to meet program developers’ numerous demands, while
ensuring ease of use.

Make/build Register window
Source window

i

e e e E——

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 *I Project |> ————— I
| 1 |
| 1 |
| . 1 |
| 1 |
| 1 |
| 1 |
: | Option | : I | Option | :

|

o __ J ol |

( Editor ) ( Compiler ) C Assembler )

C 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-
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 on the error
press “F1 key” for a more detailed error display. = — i e
» Cooperation with Commercially Available Editors —t=s
To meet developers’ requests to use editors to which they 5 - -
are accustomed, SOFTUNE can be configured to use the fol-
lowing commercially available editors:
Codewright32, TextPAD32 and others. = =

Edit window

(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.

Source window

Watch window

Ce— W T e T
(Memory window) @egister windo@

(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 SOorTuNE 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 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 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.
e 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 CUP’s

This tool advises the user what to consider in porting existing software from other makers’ CPU to Fujitsu CPU in
the FR family and F2MC-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.) inherenttothe FPMC-16
family.
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Indicated messages output
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Advice for porting to Fujitsu C compilers displayed
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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

unavailable.

* Coding error indicated and advice displayed
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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.
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.
e Supports the embedded capability of C compilers for Fujitsu microcontrollers.

¢ Provides easy operation and simple display over a GUI.
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(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 cc907) for Fujitsu microcontrollers
(FR family and F2MC-16 family).

¢ Displaying graphic flow ¢ Displaying logic flow, statistical and cross-reference data

m P
 ——— P e —

e R ———
= il ) =
* Displaying logic flow (focus), argument and » Displays stack use volume (green numbers) and
global data largest stack configuration (orange numbers)

R . m
E-“i o T T |
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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/O 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 proprietary 32-bit MCUs, conforming to the pITRON3.0
specifications known as the japanese industry standard.

* Features (5\0 %
MITRON 3.0 specifications . \0\)} ‘?2
System design customized for 32-bit MCUs for control purposes "E ‘Z\D
High-speed dispatch and interrupt processing Q =
In-line expansion of service call functions O REALOS
Providing a sample 1/O driver Kernel
Easy-to-use GUI-based configurator
Graphical analysis tool REALOS Analyzer 2, Q

K7 (\0\\0
Sk
debugg\f\g
* 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 dlspatch .
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)
WETEIRE gt ey pee] rgel_blk Return variable iqength memory 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
System management function get_ver Get version number
ref_sys Reference system status
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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 proprietary 32-bit MCUs, conforming to the pITRON4.0
specifications.

©

<
* Features oofb /)(?2
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
¢ 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.

e Service calls

Function |Instruction Description Function |Instruction 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 Extended Syn-|  rf mtx | Reference Mutex State
ter_tsk Terminate Task chronization

and Communi-|  cre_mbf Create Message Buffer

chg_pri Change Task Priority . . :
get_pri Reference Task Priority qatlon Func- a(;:riefmbf Create Message Buffer (ID Number Automatic Assignment)
tions el_mbf Delete Message Buffer
ref_tsk Reference Task State
f tst Ref Task State (Simplified Versi snd_mbf | Send to Message buffer
ret_ts eference 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) rcv_mbf Receive from Message Buffer
Task Depen- wup_tsk Walk-up Task prcv_mbf | Receive from Message Buffer (Polling)
P can_wup | Cancel Task Walk-up Requests trev_mbf Receive from Message Buffer (with Time-out)
ittt Eymeinie- I_wai |Release Task from Waiti f mbf | Ref M Buffer Stat
A rel_wai elease Task from Waiting ref_ml eference Message Buffer State
Functions sus_ttst guspend;’ask ded Task cre_mpf Create Fixed-Sized Memory Pool
rsm_ts esume suspenced Tas acre_mpf | Create Fixed-Sized Memory Pool (ID Number Auto-
frsm_tsk Forcibly Resume Suspended Task ; .
dlv tsk Delay Task matic Assignment)
y_ts elay fas 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
ras_tex Raise Task Exception Handling y pget_mpf | Acquire Fixed-Sized Memory Block (Polling)
Task Excep- " ) ; P . A
p K dis_tex Disable Task Exceptions tget_mpf | Acquire Fixed-Sized Memory Block (with Time-out)
fonhianding Enable Task Excepti I_mpf | Release Fixed-Sized M Block
B ena_tex nable Task Exceptions i rel_mp elease Fixe -Slzg lemory Blocl
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_alll'n greeiteAAilarmHHELr:dleerN ber Automatic Assi '
munication acre_dtq | Create Data Queue (ID Number Automatic Assignment) a(;:rlefell m Drelate ATrm Sn er( umber Automatic Assignment)
Functions del_dtq Delete Data Queue e_am elete Alarm Handler

sta_alm Start Alarm Handler Operation
stp_alm Stop Alarm Handler Operation
ref_alm Reference Alarm Handler State

snd_dtq Send to Data Queue
psnd_dtq | Send to Data Queue (Polling)
tsnd_dtq | Send to Data Queue (with Time-out)

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
Management ena_dsp Enable Dispatching

cre_mbx | Create Mailbox

acre_mbx | Create Mailbox (ID Number Automatic Assignment)
del_mbx Delete Mailbox

snd_mbx | Send to Mailbox

rcv_mbx Receive from Mailbox

prcv_mbx | Receive from Mailbox (Polling)

Functions sns_ctx Reference Contexts

sns_loc Reference CPU State

sns_dsp Reference Dispatching State
sns_dpn Reference Dispatch Pending State
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
) get_ilm Reference Interrupt Mask
Functions
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.

(1) REALOS Configurator
The configurator helps when setting conditions for creating the REA-
LOS kernel, Necessary settings are made according to the display on
the configurator screen, simplifying kernel configuration.

(2) Multitask Debugging Function
The following debugging functions are supported, which are necessary
for configuring a system using REALOS.
* Displaying object conditions
* Issuing a service call
* Task trace function
* Breaking a service call
* Breaking a task dispatch

(3) 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.

¢ Task transition flow, transition tree
¢ Task status, stack monitor

* Analyzed of execution time

* List of object or cue
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32-bit FR Family Support Tools

Evaluation Tools for Support Hardware FR families (MB2197 emulator)

Features

DSU support: DSU2, DSU3

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

System Overview

L1

¢ Operation cycle measurement function p— —

* Host I/F (standard accessories) : RS-232C (max 19.2 Kbps) -:-'.""-"'
, LAN (10BASE-2)
System configuration

1 T4 1

e -y ——(2) |

LAN cable (10BASE-2) ' 10BASE2 10BASE-T | il |

i 5 [ mulator 1

— = ={] | — i I /debugger i

RS-232C cable (25pin-9pin straight) i gL J

SorTuNE workbench

Type 1
e r-————"~""~""~""~"""~"""""7"7/"7>7/ =" "/" "7/ 7/~~~ ~T~T77™7= \
! i G )
I )==d E
! i —_— () | Evaluation |
! AC cable ' ! device |
| } N o ____ ’
| i USRI I, S
! | g Socket ! ’
| : ' ! . i % %
1 —T =+ OH | wesee |—[]S 2
| ! | i system 1 Cable L2 =2
1 w \___Adapter unit___; !
1 - 1 MB2197-x0x \._ROM alterate unit_
! Main unit DSU cable ' MB2197-90 *
| I
| I
' i _Type2
\ MB2197-01 e T ~
T T TTT T T T TTTTTT T — 3 !
Main unit i =l=1
f—T_
! =R=1
, Cable i
1 I
\__ROM alternate unit )
MB2197-90 *
{ Adapter board | Socket !
[o— l l l
! E 4 {:::E User's target
1 [:] HH | system
1 o § \ \ 1
| Cable ,‘ lHeader board |
AN 7’
MB2197-xxx MB2197-xxx
ymTT T ~
| I
Evaluation |
I ; 1
! O device '
N e e e e 7
*: Option
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Evaluation Tools for Support Hardware FR families (MB2198 emulator)

Features System Overview
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

¢ Host I/F (standard accessories) : RS-232C (max 115 Kbps) ,
LAN (10BASE-T, 100BASE-TX) , USB 1.1

System configuration

o I N
i . i
LAN cable (10BASE-T/100BASE-TX) | L i
— Dr— == - _,_;_‘ : !
USB cable (USB 1.1) ; P !
I | I E | t I
! Eeae= © i mulator
( B ] i i | /debugger |
RS-232C cable (9pin-9pin cross) N N /
Personal computer SorFTUNE workbench
Type 1
T N 405
] 1 ’ 1 1 I
! Dor—e—(E 1 ! MBZ‘IQX-XXX* | | @ Evaluation !
! AC cable ! \\RAM board ) l ! device !
! 1 S — e o _Zzzzzzzmmm e
i N 1 S y T T k
0 ——— ! | | |
i \{ g o _i__%_ _%_;_ U | User‘sttarget
i o I system
N ! D° = ! | !Adaptor/header Socket | Y
1 — ! «.___DSUcable ____, | board X
! i ! MB2198-10 TMB219x0x
| Main unit ! -
! i ___Type2
| | e fTT TSI T 3
i i L |E| Evaluation 1
i | device
1\ MB2198-01 | L= = viee )
77777777777777777777 /’777 T TTTTTTN /’77777777777777‘\
Emulator main unit - = P !
U = L | User's target
P[00 03— |5
i Cable | | Socket !
1 |
! Adapter board ! t’:‘ eader board ;
T MB2198-xxx TTTMB21IOXxxx
Type 3
! Evaluation |
' device |
N 4/
g R = e T N T y
! 1
1 I = I I I .
s i a1 2 T 2 RS
| ke e Cable i | ket | sysem
|
DSU cable b L ocket |
N A\ Adepterboargj Ulerderborrd !
MB2198-10 MB219x-xxx MB219x-xxx
Type 4
I(' 77777777777777 \‘l User's target system
— -
\ DSU cable ) Mcu
*: Option . MB2198-10 J
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e System configuration for MB91101A, MB91107A, MB91108, MB91121

Support Tools

Adaptor unit

/ (MB2197-10x)

LAN or
RS-232C (straight cable)

Emulator
(MB2197-01)

DSU cable

MB2197-10

Personal computer

MCU

User's target system

<[]

Socket L]

ROM
alternate
unit *

*: Option

» System configuration for MB91F127, MB91F128, MB91133, MB91F133A, MB91151A, MB91154,
MB91155, MB91F155A, MB91F158, MB91360

Emulator

Adapter board (MB2197-1xx)

Ext. trace memory

(MB2198-01)

USB, LAN or RS-232C (cross)

Personal computer

DSU cable

(MB2198-10)

] MCU

¢

[

Socket

User's target system

=" _
S

Header board
(MB2197-1xx)

e System configuration for MB91210, MB91220, MB91230, MB91260, MB91265, MB91270, MB91350A

Adapter board (MB2198-1xx)

User's target system
Emulator
(MB2198-01) MCU I: ::I - |:|
Socket
Personal computer I I
\
Header board
(MB2198-1xx)
e System configuration for MB91302A
Adapter board (MB2198-100)
RAM board
(MB2198-90)
——
Emulator
(MB2198-01) DSU cable ] MCU
LAN, USB or RS-232C (cross) MB2198-10 — ——
79 1 Socket
Personal computer
, heager board
User's target system me2198-101)
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e System configuration for MB91306R, MB91307B, MB91307R

Adapter board (MB2197-170A)

LAN, USB or RS-232C (cross)

Emulator
(MB2198-01)

Personal computer

User's target system

RAM board
(MB2197-91)
M ——
DSU cable MCU
MB2198-10 —  e—
b7/ —1 Socket

\ heager board

(MH2197-

172)

¢ System configuration for MB91305, MB91310, MB91319, MB91345

Personal computer

LAN, USB or RS-232C (cross)

Emulator

(MB2198-01)

DSU cable

MB2198-10

MCU

User's target system

» System configuration for MB91460

USB, LAN or RS-232C (cross)

Personal computer

Emulator
(MB2198-01)

Adapter board (MB2198-300, MB2198-600)

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

DSU4

¢ Includes : Connector x 1 (SICA2P20HD, made by Tokyo Eletech

Name Part number Remarks Overview
¢ The systems development support tool which used MCU for
Emulator main unit evaluating FR and builds in DSU interface. i
for FR (DSU3/4) MB2198-01 |e Power supply voltage: AC100V or AC200 V
¢ Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height) | — *
Weight: 2.7 kg
DSU3/4 cable MB2198-10 | Used to connect the MB2198-01 to the adapter board. " m
L
Used to connect the MB2198-10 with user system for DSUS.
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) lq
P

Ltd.)
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For MB91101A

In Circuit Emulator (made by Fujitsu)

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

. e Adapter unit to connect the user system using an LQFP100.
S U MB2197-101 o 1C149-100-125-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.

e 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

N

DSU-CABLE (MB2197-10) connector

MB2197-101

+ Connect

1C149-100-[125-B5 *2
(Purchase separately.)

"

DSU-CABLE (MB2197-10) connector

MB2197-102

* Connect

1C149-100-]14-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 Fuijitsu)
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 Fuijitsu)

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)

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
* 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

M

d
d - HQPACK120SD

|

|

|

|

|

Connect *3 I
l.....,_____\____.llilI |
' NQPACK120SD *2 :

|

|

|

MB2197-103 |

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 Fuijitsu)

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

In Circuit Emulator (made by Fujitsu)

e Standard tool

32-bit FR Family Support Tools

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 r |
| |
| |
: Connect h *3 :
| ..h--1""ﬂl--q!.l_ |
| |
| |
! NQPACK120SD * |
| MB2197-103 |
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)

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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32-bit FR Family Support Tools

For MB91F127/1

28

In Circuit Emulator (made by Fujitsu)

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
DSUS/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

Connect

| Connect

v
*> ot

*3

|
: NQPACK100SD-ND *
| MB2197-162

HQPACK100SD

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 Fuijitsu)

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

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: 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.

Socket

]

<Contact> TEL : 053-428-8383 W gogng
http://www.j-fsg.co.jp/e/top.html User board g g
*5 : MINATO ELECTRONICS INC. %DDDDDD%
<Contact> TEL : 045-591-5611, FAX : 045-592-2854 Foot pattern
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)
» Standard tool
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 ¢ Connection to.MBZ197-10. Combined use MB2197-135.
board tvoe 2 for FR-DSU3 MB2197-130 * Header cable is bundled
yp 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 *'

DSU-CABLE (MB2198-10) connector

HQPACK144SD
| E - 71 mm 1S
iy et 8 " 5 E
Evaluation 1 = - I *3
o = IConnect
sk iz . -
4 8| x
. . . o NQPACK144SD-ND *2
MB2197-130 MB2197-135
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
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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 FEAEED

(lead pitch, body size)

Adapter unit

Package code Flash Support

Group, Inc. *°

MINATO ELECTRONICS
INC.*¢

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)

e Standard tool

Name Part number Note

Evaluation device

MB91V151ACR-ES
MB91FV150CR-ES

* PGA299, DSU3

Emulator main unit

builds in DSU interface.
e Power supply voltage: AC100 V or AC200 V

* The systems development support tool which used MCU for evaluating FR and

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)

e Built-in function for measuring two-point execution time
* Combined use MB2197-155

o Header
Name Part number Note
Header for MB91151A, MB91154, .
MB91155, MB91F155A MB2197-155 Used to connect the adapter board to the user board.

* 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 *'
» 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 HQPACK144SD
Q
(0]
g Connect L. .,
&)
P =" -
==1T1:H
L NQPACK144SD-ND *2
= i
MB2197-150 MB2197-155
DSU-CABLE (MB2198-10) connector 5 HQPACK120SE
Q
c
§ Connect‘_ "
- —— h
™
NQPACK120SE *2
MB2197-150 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
e 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

LQFP-144 (0.5 mm, [J20 x 20 mm)

FPT-144P-M08 TE110-155F10AP

MF05-1003

(for MODEL1940)
MF13-1003A

(for MODEL1893/1931)

MB91F158PFF

LQFP-120 (0.4 mm, [J14 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:

)
*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)

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

e Parallel programme

Product name

Package
(lead pitch, body size)

Package code

Adapter unit

Flash Support Group,

MINATO ELECTRONICS INC. **

Inc. **
MB91F211 LQFP-100 (0.5mm, 14 x 14mm) FPT-100P-M20 | Under development -
MB91F213 LQFP-144 (0.5mm, 20 x 20mm) FPT-144P-M08 TEF110-91F213 -

For MB91220 series

In Circuit Emulator (made by Fujitsu)

o Standard tool

Name

Part number

Note

Evaluation device

MB91V220CR-ES |

PGA401, DSU4

Emulator main unit
for FR (DSU4)

MB2198-01 .

* The systems development support tool which used MCU for evaluating FR and
builds in DSU interface.
Power supply voltage: AC100V or AC200 V
¢ Dimensions: 150 mm (width) x 210 mm (depth) x 46 mm (height)
* Weight: 0.7 kg

Adapter board (PGA-401)

MB2198-130 o

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)

Package code

Adapter unit

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)
 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 *'

\
HQPACK120SE *31
\

Connect

—

[
[

[

[

[

[

[

NQPACK120SE *#

[

MB2198-121 [

Programmer for Flash microcontroller
e Parallel programme

Adapter unit

Product name aeaos Package code
(lead pitch, body size) Flash S‘I‘ﬁg"s Group, | \)INATO ELECTRONICS INC. *
MB91F233 LQFP-120 (0.4 [114 x 14 FPT-120P-M05 | TEF110-233F20AP MF13-1330
-120 (0.4 mm, [114 x 14 mm) (for MODEL1893/1931)

e Serial programmer

Serial programmer
Product name

Yokogawa Digital Computer Corporation *¢

MB91F233 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
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For MB91245 series

In Circuit Emulator (made by Fujitsu)

o 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
AR (R 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
header board MB2198-123 * Adapter unit to connect the user system

* NQPACK144SD-ND and HQPACK144SD are bundled *!

Programmer for Flash microcontroller

o Parallel programmer

Product name

Package
(lead pitch, body size)

Adapter unit

Package code
Flash Support Group, Inc. *?

MB91F248

LQFP-144 (0.5 mm, [J20 x 20 mm) FPT-144P-M08 TEF110-248F42AP
MB91F248S
*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,

respectively.

*2 : Flash Support Group, Inc.
<Contact> TEL : 053-428-8383

http://www.j-fsg.co.jp/e/top.html

poooooo
User board

[alugujufuis} K

0ooooo

0ooooo
Foot pattern
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32-bit FR Family Support Tools

For MB91260 series

In Circuit Emulator (made by Fujitsu)
 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 R MB2198-122 « NQPACK100RB179-A and HQPACK100RB179 are bundled *'

* Adapter unit to connect the user system

e L MB2198-126 « NQPACK100SD-ND and HQPACK100SD are bundled *'

|
| | HQPACK100RB179 !
I : ™ I
| ! FE R |
d ! i Connect |
onnect ! _> |
i \ B
| ] |
|
| | I |
! | T NQPACK100RB179 *2 !
B |
! | MB2198-122 !
U R -
Programmer for Flash microcontroller
e Parallel programmer
Adapter unit
Product Package Pack d
oCUCHNaNE (lead pitch, body size) dcRadelcote Flash Support MINATO ELECTRONICS
Group, Inc. ** INC. *5
MF13-1427
MB91F264BPF QFP-100 (0.65 mm, [J14 x 20 mm) FPT-100P-M06 | TEF110-264F21AP (for MODEL1893/1931)
MF13-1605
MB91F264BPFV | LQFP-100 (0.5 mm, [114 x 14 mm) | FPT-100P-M05 | Under development (for MODEL1893/1931)
e 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 MB91265 series

In Circuit Emulator (made by Fujitsu)
 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 B2198-128 + NQPACKO064SB and HQPACK064SB140 are bundled *'

- — e — - — e —

HQPACK064SB140

Connect ‘
NQPACK064SB *2 .

MB2198-128

valuation chip ¢onnect
socket

Programmer for Flash microcontroller
e Parallel programmer

Adapter unit
Product dckaoe Pack d
(e (e [T (lead pitch, body size) dcRadelcote Flash Support MINATO ELECTRONICS
Group, Inc. ** INC. *5
MF13-1605
MB91F267 LQFP-64 (0.65 mm, (112 x 12 mm) FPT-64P-M09 Under development (for MODEL1893/1931)
e Serial programmer
Product name Serial programmer
MB91F267 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 R We——
http://www.j-fsg.co.jp/e/top.html User board g g
*5 : MINATO ELECTRONICS INC. EDDDDDDE
<Contact> TEL : 045-591-5611, FAX : 045-592-2854 Foot pattern
http://www.minato.co.jp/index_e.asp
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For MB91270 series

In Circuit Emulator (made by Fujitsu)

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
e (R * 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)

Adapter unit

Package code
Flash Support Group, Inc. *2

MB91F273
MB91F273S
MB91F278
MB91F278S

LQFP-100 (0.5 mm, (114 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,

respectively.

*2 : Flash Support Group, Inc.
<Contact> TEL : 053-428-8383

http://www.j-fsg.co.jp/e/top.html

Socket

]

poooooo
User board
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0ooooo

0ooooo
Foot pattern

293

FR Family
Support tools



32-bit FR Family Support Tools

For MB91302A

In Circuit Emulator (made by Fujitsu)

e Standard tool

Name

Part number

Note

Evaluation device

MB91V301ACR-ES

* PGA179, DSU4

Emulator main unit

e 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 * Header board connect to the user system using an LQFP-144

* NQPACK144SE and HQPACK144SE are bundled *!

DSU-CABLE (MB2198-10) connector

HQPACK144SE

Adapter board RAM board Header board
MB2198-100 MB2198-90 MB2198-101
» 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
ROM alternate unit ** MB2197-90 * Memory size: 4 Mbytes
(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

Evaluation board

MB91906EB

* Main board + daughter board
* 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.

<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.

294

Socket

poooooo
User board

000000 K

[alugujufuis}

0ooooo
Foot pattern




For MB91305

In Circuit Emulator (made by Fujitsu)

e Standard tool

32-bit FR Family Support Tools

Name

Part number

Note

Evaluation device MB91305PMC-ES-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.
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32-bit FR Family Support Tools

For MB91306R, MB91307B, MB91307R

In Circuit Emulator (made by Fujitsu)
 Standard tool

Name Part number Note

Evaluation device MB91V307RCR-ES|* PGA135, DSU3

* 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
for FR (DSU3/4) ¢ 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.

DSU-FR emulator

PGA-135PAdapter MB2197-170A -

DSU-FR emulator MB2197-172 * Header board connect to the user system using an LQFP-120
LQFP-120PHeader type 2 * NQPACK120SD and HQPACK120SD are bundled **
Evaluation |- — ——————————————————————— -
chip socket [ HQPACK120SD !
| |
| |
| |
| |
| * !
MB2197-170A : \ :
|
. | !
|
! MB2197-172 :
DSU-CABLE (MB2198-10) connector | NQPACK120SD *2 !
L o o L o |
o Option tool
Name Part number Note
RAM board MB2197-91 ¢ Used to external ROM alternate memory

¢ 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

(with 100-V AC adapter) |e Data bus size: Selectable from among 8, 16, and 32-bit configurations
* Write protect function

ROM alternate unit *

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
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,
respectively. User board

*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.

nooooo
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For MB91310

In Circuit Emulator (made by Fujitsu)

e Standard tool

32-bit FR Family Support Tools

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
* 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

e Parallel programmer

Product name

Package
(lead pitch, body size)

Package code

Adapter unit

Flash Support
Group, Inc. **

MINATO ELECTRONICS
INC. *5

MB91F312A
MB91FV310A

LQFP-144 (0.5 mm, [J 20 x 20 mm)

FPT-144P-M08

TEF110-264F21AP

MF00-1526
(for MODEL1893/1931)

o Serial programmer

Product name

Serial programmer

Yokogawa Digital Computer Corporation *¢

MB91F312A
MB91FV310A

NETIMPRESS
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32-bit FR Family Support Tools

For MB91319

In Circuit Emulator (made by Fujitsu)

e Standard tool

Name

Part number

Note

Evaluation device

MB91FV319APMT-ESE1 | 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 MB91319 | MB91923EB It can be used only.

Programmer for Flash microcontroller

e Parallel programmer

Adapter unit

Prod Package Pack d
roduct name (lead pitch, body size) ackage code | Ej55h Support MINATO ELECTRONICS
Group, Inc. ** INC. *s
MF05-1695
MB91FV319A LQFP-176 (0.5 mm, [] 24 x 24 mm) | FPT-176P-M07 — (for MODEL1940)

o Serial programmer

Product name

Serial programmer

Yokogawa Digital Computer Corporation *¢

MB91FV319A

NETIMPRESS
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For MB91345

In Circuit Emulator (made by Fujitsu)

e Standard tool

32-bit FR Family Support Tools

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
e MB2198-10 (DSU3/4 cable) is required separately
DSUS3/4 cable MB2198-10 Used to connect the MB2198-01 to the target board.

o Serial programmer

Product name

Serial programmer

Yokogawa Digital Computer Corporation *¢

MB91F345B
MB91F346B

NETIMPRESS

For MB91350A series

In Circuit Emulator (made by Fujitsu)

o Standard tool

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 bundied

¢ Built-in emulation memory

* Header
Name Part number Note

Header for MB91352A/

* Used to connect the adapter board to the user board.
eSS Al 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%;\"w 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

Flash Support Group, | MINATO ELECTRONICS

Inc. *4 INC. *5
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)
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e Serial programmer

Serial programmer
FR Family
Yokogawa Digital Computer Corporation *¢
MB91F353A
MB91F355A NETIMPRESS

HQPACK120SD *3

Connect -.
_>

i B -
i | valuation %
| chip socket i

F i Tﬂ
- ‘.
ST . NQPACK120SD *2
MB2198-112
HQPACK176SD *3 :
Connect " :
—> * I
I
-
NQPACK176SD *2 :
_________ mB2198-111 !
Evaluation board
o Main board
Name Part number Note
Evaluation board * Main board + daughter board
(Main board) MB91906EB 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. 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, R Wi
respectively. User board g E
*4 : Flash Support Group, Inc. %DDDDDD%
<Contact> TEL: 053-4_128-8383 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

In Circuit Emulator (made by Fujitsu)

e Standard tool

32-bit FR Family Support Tools

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

Elce RGeS S 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

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

¢ FPT-120P-M21 header board. Connection to user board.
* NQPACK120SD and HQPACK120SD are required separatery *'

Header board H for MB91F36xGB
(LQFP120)

MB919360-120H

¢ FPT-120P-M21 header board. Connection to user board.
¢ NQPACK120SD and HQPACK120SD are required separatery *'

Header board for MB91F369GA
(QFP160)

MB919360-160

FPT-160P-M15 header board. Connection to user board

* NQPACK160SD and HQPACK160SD are required separatery

Header board for MB91F362GA
(QFP208)

MB2197-127

FPT-208P-M04 header board. Connection to user board.
NQPACK208SD and HQPACK208SD are bundled *

DSU-CABLE (MB2198-10) connector
MB2197-120

MB2197-127

HQPACK208SD *3

NQPACK208SD *2

s

HQPACK160SD *3

NQPACK160SD *2

HQPACK120SD *3

MB919360-120H

MB919360-120L
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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
¢ 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 | gi5sh Support

Group, Inc. **

MINATO ELECTRONICS INC. *¢

MB91F362GAPFVS

QFP-208 (0.5mm, []28 x 28 mm)

FPT-208P-M04

MF00-892 (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 *”

MB91F362GAPFVS
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 MB91402/403 series

In Circuit Emulator (made by Fujitsu)

e Standard tool

32-bit FR Family Support Tools

Name

Part number

Note

Evaluation device

MB91402PMT2-ES-002E1
MB91403PMT2-ES-001E1

* LQFP-144, 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

o Evaluation board

Name

Part number

Note

Evaluation board
for MB91402/403

MB91943EB

* MB91403, Flash memory, SDRAM, PHY, etc. built-in.
* AC100V, AC adapter is bundled.

T-Engine application product

Ansel-Tea/FR

* MB914083, Flash memory, SDRAM, PHY, LCD controller, 12S, USB

HOST, etc. built-in.

* T-Kernel, T-Monitor, sample source code, etc. are bundled.
* Made by FUJITSU DEVICES INC.

Evaluation board for MB91402/403

MB91943EB

Ansel-Tea/FR

303

FR Family
Support tools



32-bit FR Family Support Tools

For MB91460 series

In Circuit Emulator (made by Fujitsu)

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 MB2198-300 |+ MB91V460RB-ES is required separatery
MB91F467RA Header board
(LQFP-176) cader boar MB2198-305 |+ NQPACK176SD and HQPACK176SD are bundled *
(level shifter)
* MB91V460RB-ES is mounted
Ve | R e MB2198-600 |, E\iE p/N-EMA-MB91V460A-00X
(LQFP-176) Header board MB2198-601 |° NQPACK176SD and HQPACK176SD are required separatery™
(non level shifter) ¢ FME P/N:EMA-MB91F467R-NLS-176M07
¢ MB91V460RB-ES is mounted
Ve || R e MB2198-600 |, £\iE p/N-EMA-MB91V460A-00X
(LQFP-100) 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
MBO1FdesKA |/ Capterboard MB2198-600 I, EME P/N:EMA-MB91V460A-00X
(LQFP-120) 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 MB2198-600 I, EME P/N:EMA-MB91V460A-00X
MB91F467BA Header board MB2198-604 |° NQPACK144SD-ND and HQPACK144SD are required separatery *!
MB91F465BA (non level shifter) ¢ FME P/N:EMA-MB91F467B-NLS-144M08
(LQFP-144) * Multi power supply I/O, with level shifter
Header board
(level shifter) MB2198-634 |» NQPACK144SD-ND and HQPACK144SD are required separatery *!
¢ FME P/N:EMA-MB91F467B-LS-144M08
* MB91V460RB-ES is mounted
Adapter board MB2198-600 I, EME P/N:EMA-MB91V460A-00X
Header board ] ¢ NQPACK144SD-ND and HQPACK144SD are required separatery *!
'\(/ILBQ9|1|E4:SZ4[))A (non level shifter) MB2198-605 ¢ FME P/N:EMA-MB91F467D-NLS-208M04
Header board e Multi power supply I/O, with level shifter
(level shifter) MB2198-635 |[» NQPACK144SD-ND and HQPACK144SD are required separatery *'
* FME P/N:EMA-MB91F467D-LS-208M04
* MB91V460RB-ES is mounted
Adapter board MB2198-600 I, EME P/N:EMA-MB91V460A-00X
MB91F465XA Header board MB2198-602 |° NQPACK100SD and HQPACK100SD are required separatery *!
(LQFP-100) (non level shifter) + FME P/N:EMA-MB91F465X-NLS-100M20
Ege:rgay expansion 1 \ig2198-603 [+ FME P/N:EMA-MB91V460A-100
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32-bit FR Family Support Tools

MB2198-60x

MB2198-30x
MB2198-300
*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 WS,
respectively. User board g E

nooooo
Foot pattern

305

FR Family
Support tools



32-bit FR Family Support Tools

For MB91470/480 series

In Circuit Emulator (made by Fujitsu)

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

DSUS/4 cable MB2198-10 Used to connect the MB2198-01 to the adapter board

Adapter board MB2198-160 » Connection to MB2198-10

¢ Header I/F cable is bundled

o Header board

Name Part number Note
ACEEEP STENE o7 4 214 MB2198-161 « NQPACK144SE and HQPACK144SE are bundled *'
(LQFP-144)
FIBEEET SmEE o) AR 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
mgg} Egg NETIMPRESS (under development)
MB91F487
*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 W
respectively. User board = g
*2 : Yokogawa Digital Computer Corporation gmmg
<Contact> TEL: 042-333-6224 FAX : 042-352-6107 Foot pattern
http://www.yokogawa-digital.com/emb/en/index.html
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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

f@ 4'?/

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)

~F
l- .
MODEL 18:?--'\ 1 "% 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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MB89371AH
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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

* Itis two piece composition of NEW MAIN BOARD (MB91906EB)
+ daughter board and available.

Daugh for MB A MB91901EB * MB91V101A pre mounted.
aughter board for MB91101 * Connectable with In Circuit Emulator made by Fuijitsu.
MB91902EB Connectablg VYIth In Circuit Emulator for MB91101A made by

Yokogawa Digital Computer Corporation.
Connectable with In Circuit Emulator made by Fuijitsu.

Daughter board for MB91107/108/121 | MB91907EB It is two piece composition of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

Daughter board for MB91F130 MB91908EB Connegtable with In Circuit Emulator made by Fujitsu by using the
evaluation board.

Daughter board for MB91150 series MB91911EB It is two piece composﬂpn 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 MBO1914EB It is two piece composmpn 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 composﬂpn of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

Evaluation board for MB91310 MB91918EB Use only on an evaluation board is possible.

Evaluation board for MB91319 MB91923EB Use only on an evaluation board is possible.

Daughter board for MB1F353 MB91922EB It is two piece comp03|t|9n of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

Daughter board for MB1F355 MB91916EB Itis two piece composmgn of NEW MAIN BOARD (MB91906EB) +
daughter board and available.

Daughter board for MB91362GA MB91913EB It is two piece composition of NEW MAIN BOARD (MB91906EB) +

daughter board and available.

Daughter board for MB91369GA

Under development

It is two piece composition of NEW MAIN BOARD (MB91906EB) +
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

e ltis two piece composition of NEW MAIN BOARD (MB91906EB)
+ simple target board and available.

e MB91V101A pre mounted.

¢ Connectable with In Circuit Emulator for MB91101A made by
Fujitsu.
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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 FPIMC-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

IC socket

® BBF2004\® ]m\.fst\ssss&ssssssss’s°°osssss°°

LT e m v <
e
Y. CORNOORNOORNOO {E
(e e e)** {cp1 cp2 =
SRooRooR®
,,,,,,,,,, -\ - qo

PC programmer
connector
(built-inRS232C
driver)

CNo2|

YDC
programmer
connector

BBF2004-MB
@ Sunhayato japan

®

@ T
Reset switch
Hardware stand-by switch
Daughter board connectors External power
input terminal

Power supply
input check LED

setting terminal

S
Power

. connector
MCU operation voltage

Variable
resistance
for input
voltage
(for ANO:
MCU ana-
log input
terminal)

LIN bus
connection
terminal

CAN
communication
connector

310




32-bit FR Family Support Tools

¢ 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

- 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 Evaluation board connectable
NQPACK type with (In Circuit Emulator) tool.

BBF2004-FR100SCL-NB (0.50 mm pitch, (114 mm x 14 mm) . Bgard for writing z':lnd evglugtlng a
MB91280/270 series | microcomputer with a built-in

NQPACK type Flash memory.

(0.50 mm pitch, (120 mm x 20 mm)

*: Includes CAN transceiver and LIN transceiver

BBF2004-FR144SCL-NB

Main board + Daughter board

Target

. Usage
microcontroller 9

Part number Description

Main board + NQPACK type .
(0.65 mm pitch, (112 mm x 12 mm) MB91265 series Evaluation board connectable
Main board + NQPACK type with (In Circuit Emulator) tool.

(0.50 mm pitch, (14 mm x 14 mm) . Bgard for writing z':lnd evglugtlng a
: MB91280/270 series | microcomputer with a built-in
Main board + NQPACK type Flash memory.

(0.50 mm pitch, (120 mm x 20 mm)
*: The daughter board includes CAN transceiver and LIN transceiver.

BBF2004-FR64CAN-NS *

BBF2004-FR100SCL-NS *

BBF2004-FR144SCL-NS *

Target microcontroller

Series name Package (lead pitch, body size) (mm)
MB91265 series * LQFP-64 (0.65 mm pitch, [(J12 mm x 12 mm)
MB91270 series * LQFP-100 (0.50 mm pitch, (114 mm x 14 mm)
MB91280 series * LQFP-144 (0.50 mm pitch, (120 mm x 20 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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T-Engine Appliance Product: FUJITSU DEVICES INC.

The Ansel-Tea/FR is a development evaluation kit that
complies with the T-Engine Appliance standard. The kit
hardware consists of a 32-bit FR family MB91403, and a
range of resources including SDRAM and Flash memory,
PCMCIA, USB host, an LCD controller and 12S.

The kit also contains software including sample source
code and an OS, monitor, and other T-Kernel and T-Moni-
tor compliant software. This provides everything you
require to start development or evaluation as soon as you

purchase the kit.

Ansel-Tea/FR
¢ Main hardware specifications
Microcontroller MB91403
Memory SDRAM, SRAM, Flash memory
Ethernet
UART
IrDA
PCMCIA Type 11
Peripheral resources USB host
LCD controller
12S Audio
RTC
eTRON interface
¢ Bundled software
oS FDI T-Kernel
Monitor DI T-Monitor
Middleware (for evaluation) eTCP/IP, HTTP, DHCP, SSL, eFILE, Device driver
Development environment GUI tools

Other

Sample programs (with source code)

The bundled software is for use with this kit only.

<Contact>: Fujitsu Devices Inc. TEL: 03-3490-6681
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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.

Microcontroller with Flash memory

*1: ACCEMIC : ACCElerate MICrocontroller designs
*2: MDE : Monitor Debugger Environment

Target board

The register set point can be changed on each resource

Feature and the port box.

* 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

Source window

=
LRI I ) L T R Y]
— -

A
= o

s —

Watch window__-.-'-_':" E—

e wwpe
s S .

[ P e e L] s
Lol 4}

— e b B VB = 0] | T
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Support MCU
MB91F267, MB91F272, MB91F353A, MB91F355A, MB91461, MB91F464A, MB91F465K, MB91F467D, MB91F475,
MB91F478, MB91F479

Contact: FUJITSU DEVICES INC. TEL : 03-3490-6681
Accemic GmbH & Co. KG http://www.accemic.com/
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Microcontrollers (8-bit Proprietary F2MC-8L Family)

Microcontrollers (8-bit Proprietary F2MC-8L Family)

Opelraling " = o R Timer
voltage: a¥imum .
: Package | vccavsyst | internalclock Memory| ROM [ RAM | Cache E¥ternal -
Seriesname Productname (pin) | emorSVsy | " frequency Clock Type | (byte) | (byte) |(Kbyte) Interrupts Bus co_nverter co_nverter 16bit| Input | Output
Lo (MHz) (CAE) (bit x ch.) | (bit x ch.) | timer | capture | compare
ch. ch. ch.
v h)| (ch h
MB89051 MB89051 64 3or5 3 1 MASK | 32 KB 2 KB - 7 - - - - - -
MB89051 MB89F051 64 3or5 3 1 FLASH | 32 KB 2 KB - 7 - - - - - -
MB89120/A MB89121 48 3or5 1.05 2 MASK 4 KB| 128 B - 3 - - - - - -
MB89120/A MB89123A 48 | 3or5 | 1.05 2 |MASK | 8KB|256 B . 1 - . . - - .
MB89120/A MB89125A 48 | 3or5 | 1.05 2 | MASK | 16 KB| 256 B . 1 - . . - - .
MB89130/A MB89131 48 3or5 1.05 2 MASK 4 KB| 128 B - 3 - 8bit x 4 - - - -
MB89130/A MB89P131 48 3or5 1.05 2 OTP 4 KB| 128 B - 3 - 8bit x 4 - - - -
MB89130/A MB89133A 48 3or5 1.05 2 MASK 8 KB| 256 B - 11 - 8bit x 4 - - - -
MB89130/A MB89P133A 48 3or5 1.05 2 OoTP 8 KB| 256 B - 11 - 8bit x 4 - - - -
MB89130/A MB89135A 48 3or5 1.05 2 MASK | 16 KB| 256 B - 11 - 8bit x 4 - - - -
MB89130/A MB89P135A 48 3or5 1.05 2 OoTP 16 KB| 512 B - 11 - 8bit x 4 - - - -
MB89140 MB89143A 64 5 2 2 MASK 8 KB| 256 B - 2 - 8bit x 8 - - - -
MB89140 MB89144A 64 5 2 2 MASK | 12 KB| 256 B - 2 - 8bit x 8 - - - -
MB89140 MB89145 64 3or5 2 2 MASK | 16 KB| 512 B - 2 - 10bit x 12 - - - -
MB89140 MB89146 64 3or5 2 2 MASK | 24 KB| 768 B - 2 - 10bit x 12 - - - -
MB89140 MB89P147 64 3or5 2 2 OoTP 32 KB 1 KB - 2 - 10bit x 12 - - - -
MB89150/A MB89151/A 80 3or5 1.05 2 MASK 4 KB| 128 B - 12 - - - - - -
MB89150/A MB89152/A 80 3or5 1.05 2 MASK 6 KB| 256 B - 12 - - - - - -
MB89150/A MB89153/A 80 3or5 1.05 2 MASK 8 KB| 256 B - 12 - - - - - -
MB89150/A MB89154/A 80 3or5 1.05 2 MASK | 12 KB| 256 B - 12 - - - - - -
MB89150/A MB89155/A 80 3or5 1.05 2 MASK | 16 KB| 256 B - 12 - - - - - -
MB89150/A MB89P155 80 3or5 1.05 2 OoTP 16 KB| 256 B - 12 - - - - - -
MB89160/A MB89161/A 80 3or5 1.05 2 MASK 4 KB| 128 B - 12 - 8bit x 8 - - - -
MB89160/A MB89163/A 80 3or5 1.05 2 MASK 8 KB| 256 B - 12 - 8bit x 8 - - - -
MB89160/A MB89165/A 80 3or5 1.05 2 MASK | 16 KB| 512 B - 12 - 8bit x 8 - - - -
MB89160/A MB89P165 80 3or5 1.05 2 OoTP 16 KB| 512 B - 12 - 8bit x 8 - - - -
MB89180 MB89181 64 3or5 1.05 2 MASK 4 KB| 128 B - 12 - - - 1 - -
MB89180 MB89182 64 3or5 1.05 2 MASK 6 KB| 256 B - 12 - - - 1 - -
MB89180 MB89183 64 3or5 1.05 2 MASK 8 KB| 256 B - 12 - - - 1 - -
MB89180 MB89184 64 3or5 1.05 2 MASK | 12 KB| 256 B - 12 - - - 1 - -
MB89180 MB89185 64 3or5 1.05 2 MASK | 16 KB| 256 B - 12 - - - 1 - -
MB89180 MB89P185 64 3or5 1.05 2 OTP 16 KB| 256 B - 12 - - - 1 - -
MB89190/A/AH MB89191 28 3or5 1.05 1 MASK 4 KB| 128 B - 1 - - - 1 - -
MB89190/A/AH MB89193 28 3or5 1.05 1 MASK 8 KB| 256 B - 1 - - - 1 - -
MB89190/A/AH MB89195 28 3or5 1.05 1 MASK | 16 KB| 256 B - 1 - - - 1 - -
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Microcontrollers (8-bit Proprietary F2MC-8L Family)

UART:Synchronouscommunicationorasynchronouscommunication

F2MC-8LFamily

ey Scl.ic.ation
e canfi3| USS | g | RCDC ) Not Evaluation | o seri

PPG T PWC Up/Down (ch) UART Ch) 10St | function Bus (segx nverter ote device roductname eriesname

timer(ch)|timer(ch) timer | counter (ch) | /s10 (eh) | (ch) com)
(ch) (ch) (ch)

- [evitx2| - (a2 Ta2l -7 0T - - - | - TusB-function:End point4 [ MB89FO51 | MB89051 MB89051

- 8bit x 2 - - 1 2 1/2) - | - 1 - - - - | USB-function:End point4 { MB89F051 MB89F051 MB89051

- |ebitx2| - - A l-T-7 - 1 - - -] - MB89PV130A |MB89121 MB89120/A

- |eoitx2| - S I T (VA IR I R - - - g:r’]z(r’;fc')f°”t'°"e'°a"'er MB89PV130A |MB89123A MB89120/A

- |eoitx2| - S I T (VA IR I R - - - g:r’]z(r’;fc')f°”t'°"e'°a"'er MB89PV130A |MB89125A MB89120/A

- |ebitx2| - - a1 - T - - - MB89PV130A |MB89131 MB89130/A

- |ebitx2| - - BN T PVET - -] - MB89PV130A |MB89P131 MB89130/A

- |evitx2| - S O T T S I I ; - ;‘:{:2‘:;?;”””°"e’°a”ie’ MBBOPV130A |MB89133A MB89130/A

- evitx2| - S O T T S I I ; - ;‘:{:2‘:;?;”””°"e’°a”ie’ MBBOPV130A |MB89P133A | MB89130/A

- |evitx2| - S O T T S I I ; - ;‘:{:2‘:;?;”””°"e’°a”ie’ MBBOPV130A |MB89135A MB89130/A

- |evitx2| - S O T T S I I ; - ;‘:{:2‘:;?;”””°"e’°a”'e’ MBBOPV130A |MB89P135A | MB89130/A

- |ebitx2| - - BN T PVET - - |ves - MB89PV140 |MB89143A MB89140

- |evitx2| - - B EEN VT I N - - [ Yes - MB89PV140 |MB89144A MB89140
12bitx 1] 8bitx3 | - - NN - - [ Yes - MB89PV140 |MB89145 MB89140
12bitx 1] 8bitx3 | - - RN - - IYes - MB89PV140 |MB89146 MB89140
12bitx 1] 8bitx3 | - - B T VR I - - |Yes - MB89PV140 |MB89P147 MB89140

- - - - S I T PR T [ (R - lse x 4| - | - g:;z‘r’:f;"”"°"e’°amer MB89PV150 |MB89151/A MB89150/A

- - - - S I T PR T [ (R - lse x 4| - | - g:;z‘r’:f;"”"°"e’°amer MB89PV150 |MB89152/A MB89150/A

- - - - S I T PR T [ (R - lse x 4| - | - g:;z‘r’:f;"”"°"e’°a"'er MB89PV150 |MB89153/A MB89150/A

- - - - S I T PR T [ (R - lse x 4| - | - g:;z‘r’:f;"”"°"e’°a"'er MB89PV150 |MB89154/A MB89150/A

- - - - S I T PR T [ (R - lse x 4| - | - g:;z‘r’:f;"”"°"e’°a"'er MB89PV150 |MB89155/A MB89150/A

- - - - S I T PR T [ (R - lse x 4| - | - g:;z‘r’:f;"”"°"e’°a"'er MB89PV150 |MB89P155 MB89150/A

- |sbitx2| - - S T PR T [ (R - |oa x 4| - |- g:;z‘r’:f;"”"°"e’°a"'er MB89PV160 |MB89161/A MB89160/A

- |sbitx2| - - S T PR T [ (R - |oa x 4| - |- g:;z‘r’:f;"”"°"e’°a"'er MB89PV160 |MB89163/A MB89160/A

- |sbitx2| - - S T PR T [ (R - |oa x 4| - |- g:;z‘r’:f;"”"°"e’°a"'er MB89PV160 |MB89165/A MB89160/A

- |sbitx2| - - S T PR T [ (R - |oa x 4| - |- g:;z‘r’:f;"”"°"e’°a"'er MB89PV160 |MB89P165 MB89160/A

- - - - S I T PR T [ (R - ls2x 4| - |- g:;z‘r’:f;"”"°"e’°a"'er MB89PV180 |MB89181 MB89180

- - - - S T PR T [ (R - ls2x 4| - |- g:;z‘r’:f;"”"°"e’°a"'er MB89PV180 |MB89182 MB89180

- - - - S T PR T [ (R - ls2x 4| - |- g:;z‘r’:f;"”"°"e’°a"'er MB89PV180 |MB89183 MB89180

- - - - S T PR T [ (R - ls2x 4| - |- g:;z‘r’:f;"”"°"e’°a"'er MB89PV180 |MB89184 MB89180

- - - - S T PR T [ (R - ls2x 4| - |- g:;z‘r’:f;"”"°"e’°a"'er MB89PV180 |MB89185 MB89180

- - - - S I T PR T [ (R - ls2x 4| - |- g:;z‘r’:f;"”"°"e’°a"'er MB89PV180 |MB89P185 MB89180

- - - - S I T PR T [ (R - - - - g:;z‘r’:f;"”"°"e’°a"'er MB89PV190 |MB89191 MB89190/A/AH

- - - - S I T PR T [ (R - - - - g:;z‘r’:f;"”"°"e’°a"'er MB89PV190 |MB89193 MB89190/A/AH

- - - - S I T PR T [ (R - - - - g:;z‘r’:f;"”"°"e’°a"'er MB89PV190 |MB89195 MB89190/A/AH

(Continued)
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Microcontrollers (8-bit Proprietary F2MC-8L Family)

Opelraling " = o 0 Timer
voltage: a¥imum t,
: Package | vccavsyst | internalclock Memory| ROM [ RAM | Cache E¥ternal .
Seriesname Productname (pin) | emorsVy | " frequency Clock Type | (byte) | (byte) |(Kbyte) Interrupts Bus | converter jconverter | qgpit | Input | Output
s:s;n (MHz) (CAE) (bit x ch.) | (bit x ch.) | timer | capture | compare
(ch.) | (ch.) (ch.)
MB89190/A/AH | MB89P195 28 3or5 1.05 1 oTP 16 KB| 256 B - 11 - - - 1 - -
MB89190/A/AH | MB89191A 28 3or5 1.05 1 MASK 4 KB| 128 B - 11 - 8bit x 8 - 1 - -
MB89190/A/AH | MB89191AH 28 3or5 1.05 1 MASK 4 KB| 128 B - 11 - 8bit x 8 - 1 - -
MB89190/A/AH | MB89193A 28 3or5 1.05 1 MASK 8 KB| 256 B - 11 - 8bit x 8 - 1 - -
MB89190/A/AH | MB89193AH 28 3or5 1.05 1 MASK 8 KB| 256 B - 11 - 8bit x 8 - 1 - -
MB89190/A/AH | MB89195A 28 3or5 1.05 1 MASK | 16 KB| 256 B - 11 - 8bit x 8 - 1 - -
MB89190/A/AH | MB89P195A 28 3or5 1.05 1 oTP 16 KB| 256 B - 11 - 8bit x 8 - 1 - -
MB89202/R MB89202 32 | 30r5 | 3125 | 1 |MASK | 16 KB|512 B - 1 - |10bit x 8 - - | 8pitx2 -
MB89202/R MB89202Y 34 3or5 3.125 1 MASK | 16 KB| 512 B - 11 - 10bit x 8 - - 8bitx2 -
MB89202/R MB89F202 32 3or5 3.125 1 FLASH| 16 KB| 512 B - 11 - 10bit x 8 - - 8bitx2 -
MB89202/R MB89F202Y 34 3or5 3.125 1 FLASH| 16 KB| 512 B - 11 - 10bit x 8 - - 8bitx2 -
MB89202/R MB89F202R *| 32 3or5 3.125 1 FLASH| 16 KB| 512 B - 11 - 10bit x 8 - - 8bitx2 -
MB89202/R MB89F202RY *| 32 3or5 3.125 1 FLASH| 16 KB| 512 B - 11 - 10bit x 8 - - 8bitx2 -
MB89202/R MB89F202RY *| 34 3ors 3.125 1 FLASH| 16 KB| 512 B - 11 - 10bit x 8 - - 8bitx2 -
MB89470 MB89475 48 3ors 3.125 2 MASK | 16 KB| 512 B - 9 - 10bit x 8 - 2 - -
MB89470 MB89P475 48 5 3.125 2 OTP 16 KB| 512 B - 9 - 10bit x 8 - 2 - -
MB89480 MB89485L 64 3 3.125 2 MASK | 16 KB| 512 B - 12 - 10bit x 4 - 2 - -
MB89480 MB89485 64 3or5 3.125 2 MASK | 16 KB| 512 B - 12 - 10bit x 4 - 2 - -
MB89480 MB89P485L 64 3 3.125 2 oTP 16 KB| 512 B - 12 - 10bit x 4 - 2 - -
MB89480 MB89P485 64 5 3.125 2 oTP 16 KB| 512 B - 12 - 10bit x 4 - 2 - -
MB89490 MB89498 100 3 3.125 2 MASK | 48 KB 2 KB - 16 - 10bit x 8 - 2 - -
MB89490 MB89F499 100 3 3.125 2 |FLASH| 60 KB 2 KB - 16 - 10bit x 8 - 2 - -
MB89530A MBB89535A 64 3or5 3.125 2 MASK | 16 KB| 512 B - 12 - 10bit x 8 - 1 - -
MB89530A MB89537A 64 3or5 3.125 2 MASK | 32 KB 1 KB - 12 - 10bit x 8 - 1 - -
MB89530A MB89537AC 64 3or5 3.125 2 MASK | 32 KB 1 KB - 12 - 10bit x 8 - 1 - -
MB89530A MB89538A 64 3or5 3.125 2 MASK | 48 KB 2 KB - 12 - 10bit x 8 - 1 - -
MB89530A MB89538AC 64 3or5 3.125 2 MASK | 48 KB 2 KB - 12 - 10bit x 8 - 1 - -
MB89530A MB89F538L 64 3 3.125 2 |FLASH | 48 KB 2 KB - 11 - 10bit x 8 - 1 - -
MB89530A MB89F538 64 5 3.125 2 |FLASH | 48 KB 2 KB - 11 - 10bit x 8 - 1 - -
MB89550A MB89557A 100 3 3.125 2 MASK | 32 KB 1 KB - 16 - 10bit x 8 |8bit x 2| 3 - -
MB89550A MB89558A 100 3 3.125 2 MASK | 48 KB 2 KB - 16 - 10bit x 8 |8bit x 2| 3 - -
MB89550A MB89P558A 100 3or5 3.125 2 OTP | 48 KB 2 KB - 16 - 10bit x 8 |8bit x 2| 3 - -
MB89560A MB89567A 80 3or5 3.125 2 MASK | 32 KB 1 KB - 12 - 10bit x 8 - 1 - -
MB89560A MB89567AC 80 3or5 3.125 2 MASK | 32 KB 1 KB - 12 - 10bit x 8 - 1 - -
MB89560A MB89P568 80 3or5 3.125 2 OTP | 48 KB 1 KB - 12 - 10bit x 8 - 1 - -
MB89580B/BW | MB89583B 64 | 3or5 | 3125 | 1 |MASK| 8KB|512B - 8 - - - - - -
MB89580B/BW | MB89583BW. 64 | 3or5 | 3125 | 1 |MASK| 8KB|512B - 8 - - - - - -
MB89580B/BW | MB89585B 64 | 3or5 | 3125 | 1 |MASK| 16 KB| 1KB| - 8 - - - - - -
MB89580B/BW | MB89585BW 64 | 30r5 | 3.125 1 | MASK | 16 KB| 1 KB| - 8 - - - - - -
MB89580B/BW | MB89P585B 64 3or5 3.125 1 OoTP 16 KB 1 KB - 8 - - - - - -
MB89580B/BW | MB89P585BW 64 3or5 3.125 1 oTP 16 KB 1 KB - 8 - - - - - -
MB89580B/BW | MB89589B 64 3ors 3.125 1 MASK | 16 KB| 18 KB - 8 - - - - - -
MB89580B/BW | MB89P589B 64 3ors 3.125 1 oTP 16 KB| 18 KB - 8 - - - - - -

*: Under development
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Microcontrollers (8-bit Proprietary F2MC-8L Family)

UART:Synchronouscommunicationorasynchronouscommunication

Ser

Timer ication USB-| USB Lcbe
kc CAN | IE Evaluation ]
- — PWC |Up/Down| (ch) UART | (ch) Host | function Bus (seg x |Inverter( VFD Note it Productname Seriesname
timer(ch)|timer(ch) timer | counter (ch) | /s10 (eh) | (ch) com)
(ch) (ch) (ch)
Remote-controller carrier
- - - - - 1 -1 - - - - - - ~ | generator MB89PV190 |MB89P195 MB89190/A/AH
Remote-controller carrier
- - - - - 1 -1 - - - - - - ~ | generator MB89PV190A |MB89191A MB89190/A/AH
Remote-controller carrier
- - - - - 1 -1 - - - - - - ~ | generator MB89PV190A | MB89191AH MB89190/A/AH
Remote-controller carrier
- - - - - 1 -1 - - - - - - ~ | generator MB89PV190A | MB89193A MB89190/A/AH
Remote-controller carrier
- - - - - 1 -1 - - - - - - ~ | generator MB89PV190A | MB89193AH MB89190/A/AH
Remote-controller carrier
- - - - - 1 -1 - - - - - - ~ | generator MB89PV190A | MB89195A MB89190/A/AH
Remote-controller carrier
- - - - - 1 -1 - - - - - - ~ | generator MB89PV190A | MB89P195A MB89190/A/AH
12bit x 1| 8bit x 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 MB89F202Y MB89202/R
12bit x 1| 8bit x 1 - - - 1 1/1] - - - - - - - | Buzzer output MB89V201 MB89F202R  *|MB89202/R
12bit x 1| 8bit x 1 - - - 1 1/1] - - - - - - - | Buzzer output MB89V201 MB89F202RY *|MB89202/R
12bit x 1| 8bit x 1 - - - 1 /1] -] - - - - - - | Buzzer output MB89V201 MB89F202RY *|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/-1 - - - - |31 x 4| - - - MB89PV480 |MB89485L MB89480
6bit x 1 | 8bit x 1 | 8bit x 1 - - 1 1/-1 - - - - |31 x 4| - - - MB89PV480 |MB89485 MB89480
6bit x 1 | 8bit x 1 |8bit x 1 - - 1 1/-1 - - - - 31 x 4] - - - MB89PV480 |MB89P485L MB89480
Bbit x 1 | 8bit x 1 | 8bit x 1 - - 1 1/-1 - - - - (31 x 4] - - - MB89PV480 |MB89P485 MB89480
- 8bit x 2 - - 1 2 1/1] - - - - 32 x 4] - - - MB89PV490 |MB89498 MB89490
- 8bit x 2 - - 1 2 1/1 ] - - - - (32 x 4 - - - MB89PV490 | MB89F499 MB89490
fggi:‘; »|8bitx2 (8bitx1| - S - -V TN I A4 - - |- - MB89PV530 |MB89535A MB89530A
6bit x 1, . .
19bit x 2 8bitx 2 |8bit x 1 - - 3 2/1| - -l - - - - - - MB89PV530 |MB89537A MB89530A
?;}:;2 8bitx 2 |8bit x 1 - 1 3 2/1| - -l - - - - - - MB89PV530 |MB89537AC MB89530A
6bit x 1, . .
19bit x 2 8bitx 2 |8bit x 1 - - 3 2/1| - -l - - - - - - MB89PV530 |MB89538A MB89530A
?;}:;2 8bitx 2 |8bit x 1 - 1 3 2/1| - -l - - - - - - MB89PV530 |MB89538AC MB89530A
6bit x 1, . .
19bit x 2 8bitx 2 |8bit x 1 - 1 3 2/1| - -l - - - - - - MB89PV530 | MB89F538L MB89530A
6bit x 1, . .
19bit x 2 8bitx 2 |8bit x 1 - 1 3 2/1| - -l - - - - - - MB89PV530 |MB89F538 MB89530A
6bit x 1 | 8bit x 2 | 8bit x 1 - - 2 2/-| - - - - |32 x 4| - - - MB89PV550A | MB89557A MB89550A
6bit x 1 | 8bit x 2 | 8bit x 1 - - 2 2/-| - - - - |32 x 4| - - - MB89PV550A | MB89558A MB89550A
6bit x 1 | 8bit x 2 | 8bit x 1 - - 2 2/-| - - - - 32 x 4] - - - MB89PV550A | MB89P558A MB89550A
oot ebitx2 |sbitx1| - - 2 |2s1| - | o - Joa x 4| - |- - MBBIPV560 |MBB9567A MB89560A
oot levitx2 |sbitx1| - [1| 2 |2/ - | o - Jea x 4| - | - - MB89PV560 |MB89IS67AC | MBB9IS60A
oot levitx2 |sbitx1| - [1| 2 |2/ - | o - Jea x 4| - | - - MB89PV560 |MBBIP568 MB89560A
- 8bit x 2 - - - 1 1/-1 - - 1 - - - - - MB89P585B | MB89583B MB89580B/BW
- 8bit x 2 - - - 1 1/-1 - - 1 - - - - - MB89P585BW | MB89583BW MB89580B/BW
- 8bit x 2 - - - 1 1/-1 - - 1 - - - - - MB89P585B | MB89585B MB89580B/BW
- 8bit x 2 - - - 1 1/-1 - - 1 - - - - - MB89P585BW | MB89585BW MB89580B/BW
- 8bit x 2 - - - 1 1/-1 - - 1 - - - - - MB89P585B | MB89P585B MB89580B/BW
- 8bit x 2 - - - 1 1/-1 - - 1 - - - - - MB89P585BW | MB89P585BW | MB89580B/BW
- 8bit x 2 - - - 1 1/-1 - - 1 - - - - - MB89P589B | MB89589B MB89580B/BW
- 8bit x 2 - - - 1 1/-1 - - 1 - - - - - MB89P589B | MB89P589B MB89580B/BW
(Continued)
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Microcontrollers (8-bit Proprietary F2MC-8L Family)

ov%ehr:;i::g Ma¥imum E¥t. A/D D/A UL
Seriesname Productname Pa(;li(:)ge ‘e’f'f:,‘éf)’ss; '",'r:'(;‘:;ﬂg;k Clock M.F";;:V (?))(l)t“él) (th\tzl) (?(i(;'t‘:) Interrupts E¥Bt<;r2al converter |converter|1gpit [ Input | Output
stem (MHz) (CAE) (bit x ch.) | (bit x ch.) | timer capture | compare
v ch)| (h) | (ch)
MB89630R MB89635R 64 3ors 25 2 MASK | 16 KB| 512 B - 4 Yes |10bit x 8 - 1 - -
MB89630R MB89636R 64 3or5 25 2 MASK | 24 KB| 768 B - 4 Yes |10bit x 8 - 1 - -
MB89630R MB89637R 64 3ors 25 2 MASK | 32 KB 1 KB - 4 Yes |10bit x 8 - 1 - -
MB89650AR MB89653AR 100 3or5 25 2 MASK | 8 KB| 256 B - 12 - 8bit x 8 - - - -
MB89650AR MB89655AR 100 3or5 25 2 MASK | 16 KB| 512 B - 12 - 8bit x 8 - - - -
MB89650AR MB89656AR 100 3or5 25 2 MASK | 24 KB| 768 B - 12 - 8bit x 8 - - - -
MB89650AR MB89657AR 100 3or5 25 2 MASK | 32 KB 1 KB - 12 - 8bit x 8 - - - -
MB89650AR MB89P657A 100 3ors 25 2 OTP | 32 KB 1 KB - 12 - 8bit x 8 - - - -
MB89660R MB89663R 64 3ors 25 1 MASK | 8 KB| 256 B - 4 - 8bit x 8 - 2 | 16bitx2 | 16bitx2
MB89660R MB89665R 64 3or5 25 1 MASK | 16 KB| 512 B - 4 - 8bit x 8 - 2 | 16bitx2 | 16bitx2
MB89660R MB89P665 64 3or5 25 1 OTP | 16 KB| 512 B - 4 - 8bit x 8 - 2 | 16bitx2 | 16bitx2
MB89670AR MB89673AR 80 3or5 25 1 MASK | 8 KB| 384 B - 8 Yes |10bit x 8 - 2 - -
MB89670AR MB89675AR 80 3ors 25 1 MASK | 16 KB| 512 B - 8 Yes |10bit x 8 - 2 - -
MB89670AR MB89677AR 80 3ors 25 1 MASK | 32 KB 1 KB - 8 Yes |10bit x 8 - 2 - -
MB89670AR MB89P677A 80 3ors 25 1 OTP | 32 KB 1 KB - 8 Yes |10bit x 8 - 2 - -
MB89680 MB89689 100 3or5 2 2 MASK | 60 KB 2 KB - 16 - 8bit x 8 - 1 - -
MB89680 MB89P689 100 3or5 2 2 OTP | 60 KB 2 KB - 16 - 8bit x 8 - 1 - -
MB89800 MB89803 100 3or5 25 1 MASK | 8 KB| 256 B - 2 - - - - - -
MB89800 MB89805 100 3or5 25 1 MASK | 16 KB| 512 B - 2 - - - - - -
MB89800 MB89P808 100 3or5 25 1 OTP | 48 KB 2 KB - 2 - - - - - -
MB89810A MB89816A 100 3ors 1.25 2 MASK | 24 KB 2 KB - 8 - - - 1 - -
MB89810A MB89P817A 100 3or5 1.25 2 OTP | 32 KB 2 KB - 8 - - - 1 - -
MB89820 MB89821 80 3or5 1.25 1 MASK | 4 KB| 128 B - 2 - - - - - -
MB89820 MB89823R 80 3or5 1.25 1 MASK | 8 KB| 256 B - 2 - - - - - -
MB89820 MB89825 80 3ors 1.25 1 MASK | 16 KB| 256 B - 2 - - - - - -
MB89820 MB89P825 80 3or5 1.25 1 OTP | 16 KB| 256 B - 2 - - - - - -
MB89860 MB89865 80 3or5 25 1 MASK | 16 KB| 512 B - 4 Yes |10bit x 8 - - - 8bitx4
MB89860 MB89867 80 3or5 25 1 MASK | 32 KB 1 KB - 4 Yes |10bit x 8 - - - 8bitx4
MB89860 MB89P867 80 3or5 25 1 OTP | 32 KB 1 KB - 4 Yes |10bit x 8 - - - 8bitx4
MB89890 MB89898 100 3or5 2 2 MASK | 48 KB| 1.5 KB - 16 - 8bit x 8 - 1 - -
MB89890 MB89899 100 3or5 2 2 MASK | 60 KB 2 KB - 16 - 8bit x 8 - 1 - -
MB89890 MB89P899 100 3ors 2 2 OTP | 60 KB 2 KB - 16 - 8bit x 8 - 1 - -
MB89920 MB89923 80 3ors 2 1 MASK | 8 KB| 256 B - 4 - 10bit x 8 - - | 16bitx2 | 16bitx2
MB89920 MB89925 80 3or5 2 1 MASK | 16 KB| 512 B - 4 - 10bit x 8 - - | 16bitx2 | 16bitx2
MB89920 MB89P928 80 3or5 2 1 OTP | 48 KB 1 KB - 4 - 10bit x 8 - - | 16bitx2 | 16bitx2
MB89930B MB89935B 30 3or5 25 1 MASK | 16 KB| 512 B - 11 - 10bit x 8 - 1 - -
MB89930B MB89P935B 30 3ors 25 1 OTP | 16 KB| 512 B - 11 - 10bit x 8 - 1 - -
MB89940 MB89943 48 5 2 1 MASK | 8 KB| 512 B - 3 - 10bit x 2 - 1 - -
MB89940 MB89945 48 5 2 1 MASK | 16 KB| 512 B - 3 - 10bit x 2 - 1 - -
MB89940 MB89P945 48 5 2 1 OTP | 16 KB| 512 B - 3 - 10bit x 2 - 1 - -
MB89980 MB89983 64 3or5 1.05 2 MASK | 8 KB| 256 B - 12 - 8bit x 4 - 1 - -
MB89980 MB89P985 64 3or5 1.05 2 OTP | 16 KB| 512 B - 12 - 8bit x 4 - 1 - -
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Microcontrollers (8-bit Proprietary F2MC-8L Family)

UART:Synchronouscommunicationorasynchronouscommunication

Ser

Timer ication USB-| USB Lcbe
kc CAN | IE Evaluation ]
- — PWC |Up/Down| (ch) UART | (ch) Host | function Bus (seg x |Inverter( VFD Note it Productname Seriesname
timer(ch)|timer(ch) timer | counter (ch) | /s10 (eh) | (ch) com)
(ch) (ch) (ch)
- 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
- 8bit x 2 - - - 1 1] - - - (32 x 4| - - - MB89PV650A | MB89653AR MB89650AR
- 8bit x 2 - - - 1 1] - - - (32 x 4| - - - MB89PV650A | MB89655AR MB89650AR
- 8bit x 2 - - - 1 1] - - - (32 x 4| - - - MB89PV650A | MB89656AR MB89650AR
- 8bit x 2 - - - 1 /1] - - (32 x 4| - - - MB89PV650A | MB89657AR MB89650AR
- 8bit x 2 - - - 1 -/1 - - - - (32 x 4 - - - MB89PV6E50A | MB89P657A MB89650AR
- 8bit x 1 - - - 2 |1/ - | - - - - - - - MB89P665 MB89663R MB89660R
- 8bit x 1 - - - 2 |1/ - - - - - - - - MB89P665 MB89665R MB89660R
- 8bit x 1 - - - 2 |1/ - - - - - - - - MB89P665 MB89P665 MB89660R
- 8bit x 6 - 16bitx 1| - 2 |1/ - - - - - - - - MB89PVE70A | MB89673AR MB89670AR
- 8bit x 6 - 16bitx 1| - 2 |1/ - - - - - - - - MB89PV670A | MB89675AR MB89670AR
- 8bit x 6 - 16bitx 1| - 2 1/1] - - - - - - - - MB89PV670A | MB89677AR MB89670AR
- 8bit x 6 - 16bitx 1| - 2 1/1] - - - - - - - - MB89PV670A | MB89P677A MB89670AR
- 8bit x 1 - - - 2 |1/ - | - - - - - - | Modem signal output MB89PV6E80 | MB89689 MB89680
- 8bit x 1 - - - 2 |1/ - - - - - - - | Modem signal output MB89PV6E80 | MB89P689 MB89680
- 8bit x 1 - - - 1 1/1) - | - - - (70 x 4| - - - MB89PV800 |MB89803 MB89800
- 8bit x 1 |8bit x 1 - - 1 /1) - | - - - (70 x 4| - - - MB89PV800 | MB89805 MB89800
- 8bit x 1 | 8bit x 1 - - 1 /1) - | - - - (70 x 4| - - - MB89PV800 | MB89P808 MB89800
- 8bit x 2 - - - 2 1/1] - - - - - - - - MB89P817A | MB89816A MB89810A
- 8bit x 2 - - - 2 |1/ - | - - - - - - - MB89P817A | MB89P817A MB89810A
- 8bit x 1 | 8bit x 1 - - 1 1/1) - | - - - 50 x 4| - - | DTMF Generator MB89PV820 |MB89821 MB89820
- 8bit x 1 | 8bit x 1 - - 1 /1) - | - - - 50 x 4| - - | DTMF Generator MB89PV820 |MB89823R MB89820
- 8bit x 1 |8bit x 1 - - 1 /1) - | - - - 50 x 4| - - | DTMF Generator MB89PV820 |MB89825 MB89820
- 8bit x 1 |8bit x 1 - - 1 /1) - | - - - 50 x 4| - - | DTMF Generator MB89PV820 | MB89P825 MB89820
- 8bit x 2 - 10bitx 1| - 2 |1/ - | - - - - Yes | - - MB89P867 MB89865 MB89860
- 8bit x 2 - 10bitx 1| - 2 |1/ - | - - - - Yes | - - MB89P867 MB89867 MB89860
- 8bit x 2 - 10bitx 1| - 2 |1/ - | - - - - Yes | - - MB89P867 MB89P867 MB89860
- 8bit x 1 - - - 1 LA I N - - - - - | DTMF Generator MB89PV890 |MB89898 MB89890
- 8bit x 1 - - - 1 /1] - - - - - | DTMF Generator MB89PV890 | MB89899 MB89890
- 8bit x 1 - - - 1 /1] - - - - - | DTMF Generator MB89PV890 | MB89P899 MB89890
- 8bit x 2 - - - 2 /1] - | - - - |24 x 4| - - | Low Volt. Detection Reset | MB89PV920 [ MB89923 MB89920
- 8bit x 2 - - - 2 |1/ - - - - (24 x 4| - - | Low Volt. Detection Reset | MB89PV920 | MB89925 MB89920
- 8bit x 2 - - - 2 |1/ - | - - - (24 x 4| - - | Low Volt. Detection Reset | MB89PV920 | MB89P928 MB89920
12bit x 1| 8bit x 1 - - - 1 /1) - | - - - - - - - MB89PV930A | MB89935B MB89930B
12bit x 1| 8bit x 1 - - - 1 /1) - | - - - - - - - MB89PV930A | MB89P935B MB89930B
stepping motor controller
x2ch
- 8bit x 2 - - - - - - - - - (17 x 4| - - |Low Volt. Detection |MB89PV940 |MB89943 MB89940
Reset
Ext.Volt.Monitor Int.
stepping motor controller
x 2ch
- 8bit x 2 - - - - - - |- - - |17 x 4| - - |Low Volt. Detection |MB89PV940 |MB89945 MB89940
Reset
Ext.Volt.Monitor Int.
stepping motor controller
x2ch
- 8bit x 2 - - - - - - - - - (17 x 4| - - |Low Volt. Detection |MB89PV940 |MB89P945 MB89940
Reset
Ext.Volt.Monitor Int.
Remote-controller carrier
- 8bit x 2 - - - - - - - - - - - - |generator MB89PV980 |MB89983 MB89980
Buzzer output
Remote-controller carrier
- 8bit x 2 - - - - - - |- - - - - - | generator MB89PV980 | MB89P985 MB89980
Buzzer output
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Microcontrollers (8-bit Proprietary F2MC-8FX Family)

Microcontrollers (8-bit Proprietary FZMC-8FX Family)

Operatingv n Timer
Package oltage: in:lar:(\:rclfz:k Memory| ROM | RAM (Cache Bt External L DA
Seriesname | Productname (pin) Vcc3Vsystem TS Clock Type | (byte) | (byte) |(Kbyte) Interrupts Bus converter | converter [ gpit Input | Output
P or5Vsystem (ﬁnHz) Y yP Y Y (ch) (bit x ch.) | (bit x ch.) | imer |cap
V) (ch) | (ch) | (ch)
MB95100B |MB95107B 64 3 16 2 | MAsSK |48 kB| 2kB| - 12 - [1obit x 12 - |8 | - -
MB95100B |MB95F108B 64 3 16 2 D:Iaalghp 60 KB| 2 KB| - 12 - [1obit x 12 - |38en| - -
MB95100AM | MB95108AM 64 5 16 2 | MASK |60 KB| 2KB| - 12 - [1obit x 12 - |3eh]| - -
MB95100AM | MB95F108AM 64 5 16 2 D,‘jl""a'g]p' 60 KB| 2 KB| - 12 - [1obit x 12 - |sen| - -
DualOp. .
MB95100AM | MB95F106AJ 64 5 16 2 | "epsn | 32 XB|  1KB| - 12 - [1obit x 12 - |sen| - -
DualOp. .
MB95100AM | MB95F104AJ 64 5 16 2 |"epsh | 16 XB| 0.5 KB| - 12 - [1obit x 12 - |38en| - -
MB95110B |MB95116B  *| 48/52 3 16 2 |MASK |32 kB| 1kB| - 8 - |1obit x 8 - |aceh| - -
MB95110B |MB95F118B 48/52 3 16 2 D,‘jf:gf' 60 KB| 2 KB| - 8 - |1obit x 8 - |2cn| - -
MB95110M |MB95117M  *| 52 5 16 2 | mMASK |48 kB| 2kB| - 8 - [1obit x 8 - 2| - -
MB95110M | MB95F118M 52 5 16 2 P9\ eoks| 2kBl - | 8 - |1ovit x 8 - Jeen| - ;
MB95110M |MBI5F116J 52 5 16 2 PO s kBl 1kBl - | 8 - |1ovit x 8 - Jeen| - ;
MB95110M |MBISF114J 52 5 16 2 |PLaOP 16 k| 05 KB - | 8 - |1ovit x 8 - Jeen| - ;
MB95120MB [MB95128MB  *| 100 5 16 2 |MASK |60 KB| 2KB| - 12 - [1obit x 12 - |sen| - -
DualOp. .
MB95120MB | MB95F128MB 100 5 16 2 |“Faen | 60 KB| 2KB| - 12 - [1obit x 12 - |38eh]| - -
DualOp. .
MB95120MB | MB95F126JB 100 5 16 2 |“Faen | 32 KB| 1KB| - 12 - [1obit x 12 - |38eh]| - -
o DualOp. .
MB95120MB | MB95F124JB 100 5 16 2 |“Faen | 16 KB| 05 KB| - 12 - [1obit x 12 - |38eh| - -
MB95120  |MB95F128  *| 100 3 16 2 D;Z\'gf' 60 KB| 2 KB| - 12 - [1obit x 12 - |38eh]| - -
MB95130M |MB95136M 28 5 16 2 |MASK |32 kB| 1KB| - 8 - |1obit x 8 - |1en| - -
MB95130M | MB95F136M 28 5 16 2 |FLASH|32 KB| 1KB| - 8 - |1obit x 8 - |en| - -
MB95130M |MB95F134J 28 5 16 2 |FLASH| 16 KB| 0.5 KB| - 8 - |1obit x 8 - |den| - -
MB95130M | MB95F133J 28 5 16 2 |FLASH| 8 KB|0.25 KB| - 8 - |1obit x 8 - |en| - -
MB95140 |MB95F146  *| 32 3 16 2 |FLASH|32 KB| 1KB| - 8 - [1obit x 8 - |en| - -
MB95150M | MB95F156M 48/52 5 16 2 |FLASH|32 KB| 1KB| - 8 - |1obit x 8 - |en| - -
MB95160M |MB95F168M *| 64 5 16 2 |FLASH|60 KB| 2KB| - 8 - [1obit x 8 - |a2ch]| - -

*: Under development
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Microcontrollers (8-bit Proprietary F2MC-8FX Family)

UART:Synchronouscommunicationorasynchronouscommunication

Timer Serl_al 9
communication USB-| USB- LCDC
(o3 CAN > | IE ) ) )

PWM [ PWC |Up/Down|(ch.) UART/ | (ch.) Host | function Bus (seg x |Inverter| VFD Note Evaluationdevice | Productname | Seriesname

timr:(ih) timer( | timer( | counter( (ch.) | sio (ch) | (ch.) com)
| ch) | ch) ch.) (ch.)
16bit x 4ch| - - - 1] 2 [ar2] - |- - - - - - - MB95FV100D-101|MB95107B MB95100B
16bit x 4ch| - - - 1 2 | 2/2| - | - - - - - - D”a‘;’g;r]am” MB95FV100D-101| MB95F108B | MB95100B
16bit x 4ch| - - - 1] 2 a2 - |- - - - - - - MB95FV100D103 [MB95108AM | MB95100AM
16bit x 4ch| - - - 1 2 | 2/2] - | - - - - - - D“a‘:g;']a“"” MB95FV100D-103| MBI5F108AM | MB95100AM
16bit x 4ch| - - - 1] 2 | 22| - | - - - - - - | FLASH |MB95FV100D-103|MB95F106AJ |MB95100AM
16bit x 4ch| - - - 1] 2 | 22| - | - - - - - - | FLASH |MB95FV100D-103|MB95F104AJ |MB95100AM
16bit x 3ch| - - - 12 ar2] -]+ - - - - - - MB95FV100D-101|MB95116B  *| MB95110B
16bitx 3ch| - - - 1] 2 |22 - | - - - - - - D“a‘:g;']a“"” MB95FV100D-101|MB95F118B | MB95110B
16bit x 3ch| - - - 12 ar2] -] - - - - - - - MB95FV100D-103|MB95117M  *| MB95110M
t6bitx3ch| - | - T PR RV R I R ; ; - | - | PeeSeEton  vBgsFY100D- 103 MBISF118M | MB9ST10M
16bitx 3ch| - - - 1] 2 22| - | - - - - - - | FLASH [MB95FV100D-103|MB95F116J  |MB95110M
16bitx 3ch| - - - 1] 2 22| - | - - - - - - | FLASH [MB95FV100D-103|MB95F114J  |MB95110M
16bitx 4ch| - - - 12 [ar2 | - |- - I T - - MB95FV100D-103| MB95128MB  *| MB95120MB
16bit x 4ch| - - - 1] 2 |22 - | - - - |40 - 4| - - D“a‘F"‘g;am” MB95FV100D-103| MB95F128MB | MB95120MB
16bitx 4ch| - - - 1] 2 |ar2]| - | - - - |40 - 4| - - | FLASH |MB95FV100D-103|MB95F126JB |MB95120MB
16bitx 4ch| - - - 1] 2 |ar2]| - | - - - |40 - 4| - - | FLASH |MB95FV100D-103|MB95F124JB *|MB95120MB
. Dual operation | MB95FV100D-101 &

16bit x 4ch| - - - 1] 2 |22 - | - - - |40 - 4| - - roa | MBORFVA00D-1 02| MBISF128 MB95120
16bitx 2ch| - - - -2 Tlear2] - - - - - - - - MB95FV100D-103| MB95136M MB95130M
16bit x 2ch| - - - -l 2 a2 | - | - - - - - - O";::ﬁ'm MB95FV100D-103| MB95F136M | MB95130M
16bitx2ch| - | - - -2 a2z | - | - - - - . - O";::ﬁ'm MB95FV100D-103| MBI5F134)  |MB95130M
16bit x 2ch| - - - -2 a2 | - | - - - - - - O";::ﬁ'm MB95FV100D-103| MB95F133) | MB95130M
16bit x 2ch| - - - -2 a2 | - | - - - - - - O";::ﬁ'm MB95FV100D-101|MB95F146  *|MB95140
16bit x 2ch| - - - -2 a2 | - | - - - |16 - 4| - - O";:gﬁ'” MB95FV100D-103| MB95F156M | MB95150M
16bitx3ch| - | - - 12 22| - |- - - |32 - 4| - - O";::ﬁ'm MB95FV100D-103| MBI5F168M  *|MB95160M
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Microcontrollers (16-bit Proprietary FAMC-16LX Family)

Microcontrollers (16-bit Proprietary FZMC-16LX Family)

Operating

i wlage | (LT Ext AID DIA Timer
i::: Product name P?;Ii(:g)le s;’;z;vm tredock Clock M:;;’c:y (?’3'(':) (ﬁct'\:) Interrupts ExBleJ:aI converter |converter | qgpjt Input | Output &
5V system ("‘A“:z")"y (ch.) (bit x ch.) | (bit xch.) | timer | capture | compare timer (ch.)
U] (ch.) (ch). (ch.)

MB90330A | MB90333A 120 3 24 2 MASK | 256 KB| 16 KB 8 Yes (10bit x 16 - 3 16bitx4 | 16bitx4 | 16bit*3
MB90330A | MB90334A 120 3 24 2 | MASK | 384 KB| 24 KB 8 Yes (10bit x 16 - 3 16bitx4 | 16bitx4 | 16bit*3
MB90330A | MBO0F334A 120 3 24 2 |FLASH| 384 KB| 24 KB 8 Yes |10bit x 16 - 3 16bitx4 | 16bitx4 | 16bit*3
MB90335 |MB90337 64 3 24 1 MASK | 64 KB| 4 KB 8 - - - 3 16bitx4 | 16bitx4 | 16bit*3
MB90335 | MB90F337 64 3 24 1 Dggglp' 64 KB| 4 KB 8 - - - 3 16bitx4 | 16bitx4 | 16bit*3
MB90340E | MB90341E 100 5 24 2 MASK | 128 KB| 16 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90341ES 100 5 24 1 MASK | 128 KB| 16 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90341CE 100 5 24 2 | MASK | 128 KB| 16 KB 16 Yes (10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90341CES 100 5 24 1 MASK | 128 KB| 16 KB 16 Yes |10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90342E 100 5 24 2 MASK | 256 KB| 16 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90342ES 100 5 24 1 MASK | 256 KB| 16 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90342CE 100 5 24 2 | MASK | 256 KB| 16 KB 16 Yes (10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90342CES 100 5 24 1 MASK | 256 KB| 16 KB 16 Yes |10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F342E 100 5 24 2 |FLASH| 256 KB| 16 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MBO0F342ES 100 5 24 1 |FLASH | 256 KB| 16 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F342CE 100 5 24 2 |FLASH| 256 KB| 16 KB 16 Yes (10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F342CES 100 5 24 1 |FLASH | 256 KB| 16 KB 16 Yes |10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F343E 100 5 24 2 |FLASH| 384 KB| 20 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB9OF343ES 100 5 24 1 |FLASH | 384 KB| 20 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F343CE 100 5 24 2 |FLASH| 384 KB| 20 KB 16 Yes (10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F343CES 100 5 24 1 |FLASH| 384 KB| 20 KB 16 Yes |10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F345E 100 5 24 2 |FLASH| 512 KB| 20 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB9OF345ES 100 5 24 1 |FLASH | 512 KB| 20 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F345CE 100 5 24 2 |FLASH| 512 KB| 20 KB 16 Yes (10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F345CES 100 5 24 1 |FLASH| 512 KB| 20 KB 16 Yes |10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90346E 100 5 24 2 MASK 64 KB| 2 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90346ES 100 5 24 1 MASK | 64 KB| 2 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90346CE 100 5 24 2 | MASK | 64 KB| 2 KB 16 Yes (10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90346CES 100 5 24 1 MASK | 64 KB| 2 KB 16 Yes |10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F346E 100 5 24 2 |FLASH| 64 KB| 2 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB9OF346ES 100 5 24 1 |FLASH| 64 KB| 2 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F346CE 100 5 24 2 |FLASH| 64 KB| 2 KB 16 Yes |10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F346CES 100 5 24 1 |FLASH| 64 KB| 2 KB 16 Yes [10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90347E 100 5 24 2 MASK | 128 KB| 6 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90347ES 100 5 24 1 MASK | 128 KB| 6 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90347CE 100 5 24 2 | MASK | 128 KB| 6 KB 16 Yes |10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90347CES 100 5 24 1 MASK | 128 KB| 6 KB 16 Yes [10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F347E 100 5 24 2 |FLASH| 128 KB| 6 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F347ES 100 5 24 1 |FLASH| 128 KB| 6 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F347CE 100 5 24 2 |FLASH| 128 KB| 6 KB 16 Yes |10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F347CES 100 5 24 1 |FLASH| 128 KB| 6 KB 16 Yes [10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90348E 100 5 24 2 MASK | 128 KB| 16 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90348ES 100 5 24 1 MASK | 128 KB| 16 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90348CE 100 5 24 2 | MASK | 128 KB| 16 KB 16 Yes (10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90348CES 100 5 24 1 MASK | 128 KB| 16 KB 16 Yes |10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90349E 100 5 24 2 MASK | 256 KB| 16 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90349ES 100 5 24 1 MASK | 256 KB| 16 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90349CE 100 5 24 2 | MASK | 256 KB| 16 KB 16 Yes (10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90349CES 100 5 24 1 MASK | 256 KB| 16 KB 16 Yes |10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F349E 100 5 24 2 |FLASH| 256 KB| 16 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MBOOF349ES 100 5 24 1 |FLASH | 256 KB| 16 KB 16 Yes (10bit x 16 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F349CE 100 5 24 2 |FLASH| 256 KB| 16 KB 16 Yes (10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90340E | MB90F349CES 100 5 24 1 |FLASH | 256 KB| 16 KB 16 Yes |10bit x 24 - 4 16bitx8 | 16bitx8 | 16bitx8
MB90350E | MB90351E 64 5 24 2 MASK 64 KB| 4 KB 8 Yes |10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
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Microcontrollers (16-bit Proprietary F2AMC-16LX Family)

UART: Synchronous communication or asynchronous communication

. rial

e rC conmancto oan |USB-tomeri| 1 | LCDC DMAC Evaluation
PWH I?WC Up/Down (ch) UART (ch) Host on | Bus (seg. x | Inverter | VFD (ch) Note device Product name |Series name

timer (ch.) timer | counter (ch.) | /sI0 (ch.) (ch.) com.)

(ch) | (ch) (ch.)
- 16bitx1 - 3| 5 a1 ]| -1 1] - - - -] 16 - MB90V330A MB90333A MB90330A
- 16bitx1 - 3| 5 [an | -1 1] - - - -] 16 - MBO0V330A MB90334A MB90330A
- 16bitx1 - 3| 5 [an| -1 1] - - - -] 16 . MB9OV330A MB9OF334A MB90330A
- 16bitx1 - 1 8 |en |- |1 ] 1| - - - | -] 16 - MB9OV330A MB90337 MB90335
- et | - |1 8 e |- 1|1 - - - | - | 16 |pualoeraton- | yggovazon | MB9OFas7 MB90335
R R B - e a2 - - - - -] -] 16 [uN MBOOV340E-102 |MB90341E MB90340E
_ B B -4 a2 - - - - - | -] 16 [uN MBOOV340E-101 |MB90341ES MB90340E
- - - 2| 4 [ w2 - -] - - - | -] 16 [UN MBOOV340E-102 |MB90341CE MB90340E
- - - 2| 4 [ w2 - -] - - - | -] 16 [LN MB9OV340E-101 |MB90341CES MB90340E
R R B - e a2 - - - - -] -] 16 [uN MBOOV340E-102 |MB90342E MB90340E
_ B B -4 a2 - - - - - | -] 16 [uN MBOOV340E-101 |MB90342ES MB90340E
- - - 2| 4 [ w2 - -] - - - | -] 16 [UN MBOOV340E-102 |MB90342CE MB90340E
- - - 2| 4 [ w2 - -] - - - | -] 16 [LN MBOOV340E-101 |MB90342CES MB90340E
R R B - e a2 - - - - -] -] 16 [uN MBOOV340E-102 |MB9OF342E MB90340E
_ B B -4 a2 - - - - - | -] 16 [uN MBOOV340E-101 |MB9OF342ES MB90340E
- - - 2| 4 w2 - -] - - - | -] 16 [uN MBOOV340E-102 |MB9OF342CE MB90340E
- - - 2| 4 [ |2| - -] - - - | -] 16 [LN MBOOV340E-101 |MB9OF342CES | MB90340E
R R B -4 a2 - - - - -] -] 16 [uN MBOOV340E-102 |MB9OF343E MB90340E
N . B - e a2 - - - - -] -] 16 [uN MBOOV340E-101 |MB9OF343ES MB90340E
- - - 2| 4 w2 - -] - - - | -] 16 [uN MBOOV340E-102 |MB9OF343CE MB90340E
- - - 2| 4 [ |2| - -] - - - | -] 16 [LN MBOOV340E-101 |MB9OF343CES | MB90340E
R R B -4 a2 - - - - -] -] 16 [uN MBOOV340E-102 |MB9OF345E MB90340E
N . B - e a2 - - - - -] -] 16 [uN MBOOV340E-101 |MB9OF345ES MB90340E
- - - 2| 4 w2 - -] - - - | -] 16 [uN MBOOV340E-102 |MB9OF345CE MB90340E
- - - 2| 4 [ |2| - -] - - - | -] 16 [LN MBOOV340E-101 |MB9OF345CES | MB90340E
R R B - oa a1 - - - - -] -] 16 [uN MBOOV340E-102 |MB90346E MB90340E
N . B - oa a1 - -] - - -] -] 16 [uN MBOOV340E-101 |MB90346ES MB90340E
- - - 2| 4 w1 -1 -] - - - | -] 16 [uN MBOOV340E-102 |MB90346CE MB90340E
- - - 2| 4 [ 1| -1 -] - - - | -] 16 [LN MBOOV340E-101 |MB90346CES MB90340E
R R B - oa a1 - - - - -] -] 16 [uN MBOOV340E-102 |MB9OF346E MB90340E
N . B - oa a1 - -] - - -] -] 16 [uN MBOOV340E-101 |MB9OF346ES MB90340E
- - - 2| 4 w1 -1 -] - - - | -] 16 [uN MBOOV340E-102 |MB9OF346CE MB90340E
- - - 2| 4 [ 1| -1 -] - - - | -] 16 [LN MBOOV340E-101 |MB9OF346CES | MB90340E
R R B - oa a1 - - - - -] -] 16 [uN MBOOV340E-102 |MB90347E MB90340E
N . B - oa a1 - -] - - -] -] 16 [uN MBOOV340E-101 |MB90347ES MB90340E
- - - 2| 4 w1 -1-]- - - | -] 16 [uN MBOOV340E-102 |MB90347CE MB90340E
- - - 2| 4 [ 1| -1 -] - - - | -] 16 [ULN MBOOV340E-101 |MB90347CES MB90340E
R R B e a1 - - - - -] -] 16 [uN MBOOV340E-102 |MB9OF347E MB90340E
N . B - oa a1 - -] - - -] -] 16 [uN MBOOV340E-101 |MB9OF347ES MB90340E
- - - 2| 4 w1 -1-]- - - | -] 16 [uN MBOOV340E-102 |MB9OF347CE MB90340E
- - - 2| 4 [ 1| -1 -] - - - | -] 16 [ULN MBOOV340E-101 |MB9OF347CES | MB90340E
R R B e a1 - - - - -] -] 16 [uN MBOOV340E-102 |MB90348E MB90340E
N . B - oa a1 - -] - - -] -] 16 [uN MBOOV340E-101 |MB90348ES MB90340E
- - - 2| 4 w1 -1-]- - - | -] 16 [uN MBOOV340E-102 |MB90348CE MB90340E
- - - 2| 4 [ 1| -1 -] - - - | -] 16 [ULN MBOOV340E-101 |MB90348CES MB90340E
R R B e a1 - - - - -] -] 16 [uN MBOOV340E-102 |MB90349E MB90340E
N . B - oa a1 - -] - - -] -] 16 [uN MBOOV340E-101 |MB90349ES MB90340E
- - - 2| 4 w1 -1-]- - - | -] 16 [uN MBOOV340E-102 |MB90349CE MB90340E
- - - 2| 4 [ 1| -1 -] - - - | -] 16 [ULN MBOOV340E-101 |MB90349CES MB90340E
R R B e a1 - - - - -] -] 16 [uN MBOOV340E-102 |MB9OF349E MB90340E
N . B - oa a1 - -] - - -] -] 16 [uN MBOOV340E-101 |MB9OF349ES MB90340E
- - - 2| 4 w1 -1-]- - - | -] 16 [uN MBOOV340E-102 |MB9OF349CE MB90340E
- - - 2| 4 [ |1 |- -] - - - | -] 16 [ULN MB9OV340E-101 |MB9OF349CES | MB90340E
R B - 12 |2 (1] -] - | - - -] -] 16 [uN MBOOV340E-102 |MB90351E MB90350E

(Continued)
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Microcontrollers (16-bit Proprietary FAMC-16LX Family)

Operating

voltage: | Meximum Ext D o Timer
Series Package | vecav | Memel Memory| ROM | RAM " | Extemnal -
T Product name (pin) |systemar mcl:::c Clock Type | (byte) | (byte) Interrupts Bus converter | converter 1 6bit Input | Output &
5V system ("‘Mz) y (ch.) (bit x ch.) | (bit x ch.) | timer | capture | compare timer (ch)

v ch) | (ch). | (ch) :
MB90350E | MB90351ES 64 5 24 1 MASK 64 KB| 4 KB 8 Yes |[10bit x 15 - 4 16bitx6 | 16bitx4 16bitx6
MB90350E | MB90351TE 64 5 24 2 MASK 64 KB| 4 KB 8 Yes |[10bit x 15 - 4 16bitx6 | 16bitx4 16bitx6
MB90350E | MB90351TES 64 5 24 1 MASK 64 KB| 4 KB 8 Yes |[10bit x 15 - 4 16bitx6 | 16bitx4 16bitx6
MB90350E | MB90352E 64 5 24 2 MASK | 128 KB| 4 KB 8 Yes [10bit x 15 - 16bitx6 | 16bitx4 16bitx6
MB90350E | MB90352ES 64 5 24 1 MASK | 128 KB| 4 KB 8 Yes [10bit x 15 - 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MB90352TE 64 5 24 2 MASK | 128 KB| 4 KB 8 Yes ([10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MB90352TES 64 5 24 1 MASK | 128 KB| 4 KB 8 Yes [10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MBOOF351E 64 5 24 2 |FLASH| 64 KB| 4 KB 8 Yes [10bit x 15 - 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MB9OF351ES 64 5 24 1 FLASH| 64 KB| 4 KB 8 Yes |[10bit x 15 - 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MB9OF351TE 64 5 24 2 |FLASH| 64 KB| 4 KB 8 Yes |[10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MB9OF351TES 64 5 24 1 FLASH| 64 KB| 4 KB 8 Yes [10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6

DualOp. . ) . .
MB90350E | MB9OF352E 64 5 24 2 Flash 128 KB| 4 KB 8 Yes |10bit x 15 - 4 16bitx6 | 16bitx4 16bitx6
MB90350E | MB9OF352ES 64 5 24 1 D'l:'llaalgp' 128 KB| 4 KB 8 Yes |10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MBIOF352TE 64 | 5 | 24 | 2 [DROP 403 k8| 4KB | 8 | Yes [10bit x 15 - 4 | 16bitx6 | 16bitxa | 16bit6
MB90350E | MB9OF352TES 64 5 24 1 D'lzllig]p. 128 KB| 4 KB 8 Yes |10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MB90356E 64 5 24 2 MASK 64 KB| 4 KB 8 Yes [10bit x 15 - 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MB90356ES 64 5 24 1 MASK 64 KB| 4 KB 8 Yes |[10bit x 15 - 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MB90356TE 64 5 24 2 MASK 64 KB| 4 KB 8 Yes |[10bit x 15 - 4 16bitx6 | 16bitx4 16bitx6
MB90350E | MB90356TES 64 5 24 1 MASK 64 KB| 4 KB 8 Yes [10bit x 15 - 4 16bitx6 | 16bitx4 16bitx6
MB90350E | MB90357E 64 5 24 2 MASK | 128 KB| 4 KB 8 Yes [10bit x 15 - 16bitx6 | 16bitx4 16bitx6
MB90350E | MB90357ES 64 5 24 1 MASK | 128 KB| 4 KB 8 Yes [10bit x 15 - 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MB90357TE 64 5 24 2 MASK | 128 KB| 4 KB 8 Yes [10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MB90357TES 64 5 24 1 MASK | 128 KB| 4 KB 8 Yes [10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MBOOF356E 64 5 24 2 Flash 64 KB| 4 KB 8 Yes |10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MB9OF356ES 64 5 24 1 Flash 64 KB| 4 KB 8 Yes |10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MB9OF356TE 64 5 24 2 Flash 64 KB| 4 KB 8 Yes |[10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MB9OF356TES 64 5 24 1 Flash 64 KB| 4 KB 8 Yes |10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
DualOp. . ) . .

MB90350E | MB9OF357E 64 5 24 2 Flash 128 KB| 4 KB 8 Yes |10bit x 15 - 4 16bitx6 | 16bitx4 16bitx6
MB90350E | MB9OF357ES 64 5 24 1 Dgfial;p' 128 KB| 4 KB 8 Yes |10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
MB90350E | MBIOF357TE 64 | 5 | 24 | 2 DROP 43 ks| 4KB | 8 | Yes [10bit x 15 - 4 | 16bitx6 | 16bitxa | 16bit6
MB90350E | MB9OF357TES 64 5 24 1 D'lzllig]p. 128 KB| 4 KB 8 Yes |10bit x 15 - 4 16bitx6 | 16bitx4 | 16bitx6
MB90360E | MB90362E 48 5 24 2 MASK 64 KB| 3 KB 8 - 10bit x 16 - 16bitx4 - 16bitx2
MB90360E | MB90362ES 48 5 24 1 MASK 64 KB| 3 KB 8 - 10bit x 16 - 16bitx4 - 16bitx2
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Microcontrollers (16-bit Proprietary F2AMC-16LX Family)

UART: Synchronous communication or asynchronous communication

- Serial
e i [Ommmcaton|  Juse-t S| e | Leoo DMAC Evaluati
uncti valuation N
PWH I?WC Up/Down (ch) UART (ch) Ht:lst on | Bus (seg. x | Inverter | VFD (ch) Note device Product name |Series name
timer (ch.) timer | counter (ch.) | /sI0 (ch) (ch) com.)
71 (ch) (ch.) (ch.)
- - - 1 2 2/- 1 - - - - - - 16 |[LIN MB90V340E-101 | MB90351ES MB90350E
LIN
- - - 1 2 2- |1 - - - - - - 16 |Low-voltagedetec- | MB9OV340E-102 | MB90351TE MB90350E
tionreset
LIN
- - - 1 2 2- |1 - - - - - - 16 |Low-voltagedetec- | MB9OV340E-101 |MB90351TES MB90350E
tionreset
- - - 1 2 2/- 1 - - - - - - 16 |[LIN MB90V340E-102 | MB90352E MB90350E
- - - 1 2 2/- 1 - - - - - - 16 |[LIN MB90V340E-101 | MB90352ES MB90350E
LIN
- - - 1 2 2/- 1 - - - - - - 16 |Low-voltagedetec- | MB9OV340E-102 | MB90352TE MB90350E
tionreset
LIN
- - - 1 2 2/- 1 - - - - - - 16 |Low-voltagedetec- | MB9OV340E-101 |MB90352TES MB90350E
tionreset
- - - 1 2 2/- 1 - - - - - - 16 |[LIN MB90V340E-102 | MB90F351E MB90350E
- - - 1 2 2/- 1 - - - - - - 16 |LIN MB90V340E-101 | MB90OF351ES MB90350E
LIN
- - - 1 2 2- |1 - - - - - - 16 |Low-voltagedetec- | MB9OV340E-102 | MB90OF351TE MB90350E
tionreset
LIN
- - - 1 2 2/- 1 - - - - - - 16 |Low-voltagedetec- | MB90OV340E-101 |MB9OF351TES MB90350E
tionreset
- - - 1 2 2/- 1 - - - - - - 16 |[LIN MB90V340E-102 | MB90F352E MB90350E
- - - 1 2 2/- 1 - - - - - - 16 |[LIN MB90V340E-101 | MB90F352ES MB90350E
LIN
- - - 1 2 2- |1 - - - - - - 16 |Low-voltagedetec- | MB9OV340E-102 | MB90F352TE MB90350E
tionreset
LIN
- - - 1 2 2/- 1 - - - - - - 16 |Low-voltagedetec- | MB90OV340E-101 |MB9OF352TES MB90350E
tionreset
- - - 1 2 2/- 1 - - - - - - 16 |LIN MB90V340A-104 | MB90356E MB90350E
- - - 1 2 2/- 1 - - - - - - 16 |[LIN MB90V340A-103 | MB90356ES MB90350E
LIN
- - - 1 2 2- |1 - - - - - - 16 |Low-voltagedetec- | MB9OV340A-104 | MB90356TE MB90350E
tionreset
LIN
- - - 1 2 2- |1 - - - - - - 16 |Low-voltagedetec- | MB9OV340A-103 | MB90356TES MB90350E
tionreset
- - - 1 2 2/- 1 - - - - - - 16 |[LIN MB90V340A-104 | MB90357E MB90350E
- - - 1 2 2/- 1 - - - - - - 16 |[LIN MB90V340A-103 | MB90357ES MB90350E
LIN
- - - 1 2 2/- 1 - - - - - - 16 |Low-voltagedetec- | MB9OV340A-104 | MB90357TE MB90350E
tionreset
LIN
- - - 1 2 2/- 1 - - - - - - 16 |Low-voltagedetec- | MB9OV340A-103 | MB90357TES MB90350E
tionreset
- - - 1 2 2/- 1 - - - - - - 16 |[LIN MB90V340A-104 | MB90OF356E MB90350E
- - - 1 2 2/- 1 - - - - - - 16 |[LIN MB90V340A-103 | MB9OF356ES MB90350E
LIN
- - - 1 2 2- |1 - - - - - - 16 |Low-voltagedetec- | MB90V340A-104 | MB9OF356TE MB90350E
tionreset
LIN
- - - 1 2 2/- 1 - - - - - - 16 |Low-voltagedetec- | MB90V340A-103 |MB9OF356TES MB90350E
tionreset
- - - 1 2 2/- 1 - - - - - - 16 |[LIN MB90V340A-104 | MB90OF357E MB90350E
- - - 1 2 2/- 1 - - - - - - 16 |[LIN MB90V340A-103 | MB90OF357ES MB90350E
LIN
- - - 1 2 2- |1 - - - - - - 16 |Low-voltagedetec- | MB9OV340A-104 | MB9OF357TE MB90350E
tionreset
LIN
- - - 1 2 2/- 1 - - - - - - 16 |Low-voltagedetec- | MB90V340A-103 |MB9OF357TES MB90350E
tionreset
- - - - 2 2/- 1 - - - - - - - |LIN MB90V340E-102 | MB90362E MB90360E
- - - - 2 2/- 1 - - - - - - - |LIN MB90V340E-101 | MB90362ES MB90360E
(Continued)
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Microcontrollers (16-bit Proprietary FAMC-16LX Family)

Operating

voltage: | Meximum Ext D o Timer
Series Package | vecav | Memel Memory| ROM | RAM " | Extemnal -
T Product name (pin) |systemar mcl:::c Clock Type | (byte) | (byte) Interrupts Bus converter | converter 1 6bit Input | Output &
5V system (',‘Mz) Y (ch.) (bit x ch.) | (bitx ch.) | timer | capture | compare timer (ch)

) h) | (ch). | (ch) :
MB90360E | MB90362TE 48 5 24 2 MASK 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90360E | MB90362TES 48 5 24 1 MASK 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90360E | MBOOF362E 48 5 24 2 |FLASH| 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90360E | MB9OF362ES 48 5 24 1 FLASH| 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90360E | MBOOF362TE 48 5 24 2 |FLASH| 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90360E | MBOOF362TES 48 5 24 1 FLASH| 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90360E | MB90367E 48 5 24 2 MASK 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90360E | MB90367ES 48 5 24 1 MASK 64 KB| 3 KB 8 - 10bit x 16 - 16bitx4 - 16bitx2
MB90360E | MB90367TE 48 5 24 2 MASK 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90360E | MB90367TES 48 5 24 1 MASK 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90360E | MBOOF367E 48 5 24 2 |FLASH| 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90360E | MB9OF367ES 48 5 24 1 FLASH| 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90360E | MB9OF367TE 48 5 24 2 |FLASH| 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90360E | MB9OF367TES 48 5 24 1 FLASH| 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90370 |MB90372 144 3 16 2 MASK 64 KB| 6 KB 6 - 10bit x 12| 8bit x 2 4 - - 16bitx3
MB90370 |MB90F372 144 3 16 2 |FLASH| 64 KB| 6 KB 6 - 10bit x 12| 8bit x 2 4 - - 16bitx3
MB90378 |MB90F378 144 3 16 2 |FLASH| 128 KB| 6 KB 24 - 10bit x 12| 8bit x 2 6 - - 16bitx5
MB90385 |MB90387 48 5 16 2 MASK 64 KB| 2 KB 4 - 10bit x 8 - 2 16bitx4 - 16bitx2
MB90385 |MB90387S 48 5 16 1 MASK 64 KB| 2 KB 4 - 10bit x 8 - 2 16bitx4 - 16bitx2
MB90385 |MB90F387 48 5 16 2 |FLASH| 64 KB| 2 KB 4 - 10bit x 8 - 2 16bitx4 - 16bitx2
MB90385 |MB90F387S 48 5 16 1 FLASH| 64 KB| 2 KB 4 - 10bit x 8 - 2 16bitx4 - 16bitx2
MB90390 |MB90394HA 120 5 24 1 MASK | 384 KB| 10 KB 8 - 10bit x 15 - 4 16bitx6 | 16bitx8 | 16bitx6
MB90390 |MB90F394HA 120 5 24 1 FLASH | 384 KB| 10 KB 8 - 10bit x 15 - 4 16bitx6 | 16bitx8 | 16bitx6
MB90M405 MB9OM407 100 3 16 1 MASK 96 KB| 4 KB 4 - 10bit x 16 - 3 2 1 -
MB90M405| MB90M408 100 3 16 1 MASK | 128 KB| 4 KB 4 - 10bit x 16 - 3 2 1 -
MB90M405| MBOOMF408 100 3 16 1 FLASH | 128 KB| 4 KB 4 - 10bit x 16 - 3 2 1 -
MB90420G | MB90423GA 100 5 16 1 MASK | 128 KB| 6 KB 8 - 10bit x 8 - 2 4 - 16bitx3
MB90420G | MB90423GC 100 5 16 2 MASK | 128 KB| 6 KB 8 - 10bit x 8 - 2 4 - 16bitx3
MB90420G | MB9OF423GA 100 5 16 1 FLASH | 128 KB| 6 KB 8 - 10bit x 8 - 2 4 - 16bitx3
MB90420G | MB90F423GC 100 5 16 2 |FLASH| 128 KB| 6 KB 8 - 10bit x 8 - 2 4 - 16bitx3
MB90425G | MB90427GA 100 5 16 1 MASK 64 KB| 4 KB 8 - 10bit x 8 - 2 4 - 16bitx3
MB90425G | MB90427GC 100 5 16 2 MASK 64 KB| 4 KB 8 - 10bit x 8 - 2 4 - 16bitx3
MB90425G | MB90428GA 100 5 16 1 MASK | 128 KB| 6 KB 8 - 10bit x 8 - 2 4 - 16bitx3
MB90425G | MB90428GC 100 5 16 2 MASK | 128 KB| 6 KB 8 - 10bit x 8 - 2 4 - 16bitx3
MB90425G | MB9OF428GA 100 5 16 1 FLASH | 128 KB| 6 KB 8 - 10bit x 8 - 2 4 - 16bitx3
MB90425G | MB90F428GC 100 5 16 2 |FLASH| 128 KB| 6 KB 8 - 10bit x 8 - 2 4 - 16bitx3
MB90435 |MB90437L 100 5 16 2 MASK 64 KB| 2 KB 8 Yes |10bit x 8 - 2 6 4 8bitx2
MB90435 |MB90437LS 100 5 16 1 MASK 64 KB| 2 KB 8 Yes |10bit x 8 - 2 6 4 8bitx2
MB90435 |MB90438L 100 5 16 2 MASK | 128 KB| 4 KB 8 Yes |10bit x 8 - 2 6 4 8bitx2
MB90435 |MB90438LS 100 5 16 1 MASK | 128 KB| 4 KB 8 Yes |10bit x 8 - 2 6 4 8bitx2
MB90435 |MB90439 100 5 16 2 MASK | 256 KB| 6 KB 8 Yes |10bit x 8 - 2 6 4 8bitx2
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Microcontrollers (16-bit Proprietary F2AMC-16LX Family)

UART: Synchronous communication or asynchronous communication

- Serial
e i [Ommmcaton|  Juse-t S| e | Leoo DMAC Evaluati
uncti valuation .
PWH I?WC Up/Down (ch) UART (ch) Ht:lst on | Bus (seg. x | Inverter | VFD (ch) Note device Product name |Series name
timer (ch.) timer | counter (ch.) | /sI0 (ch) (ch) com.)
71 (ch) (ch.) (ch.)
LIN
- - - - 2 2- |1 - - - - - - - |Low-voltagedetec- | MB9OV340E-102 | MB90362TE MB90360E
tionreset
LIN
- - - - 2 2- |1 - - - - - - - |Low-voltagedetec- | MB9OV340E-101 | MB90362TES MB90360E
tionreset
- - - - 2 2/- 1 - - - - - - - |LIN MB90V340E-102 | MB90F362E MB90360E
- - - - 2 2/- 1 - - - - - - - |LIN MB90V340E-101 | MB90F362ES MB90360E
LIN
- - - - 2 2/- 1 - - - - - - - |Low-voltagedetec- | MB9OV340E-102 | MB90F362TE MB90360E
tionreset
LIN
- - - - 2 2- |1 - - - - - - - |Low-voltagedetec- | MB9OV340E-101 | MB90F362TES MB90360E
tionreset
- - - - 2 2/- 1 - - - - - - - |LIN MB90V340A-104 | MB90367E MB90360E
- - - - 2 2/- 1 - - - - - - - |LIN MB90V340A-103 | MB90367ES MB90360E
LIN
- - - - 2 2/- 1 - - - - - - - |Low-voltagedetec- | MBO0OV340A-104 |MB90367TE MB90360E
tionreset
LIN
- - - - 2 2/- 1 - - - - - - - |Low-voltagedetec- | MB9OV340A-103 | MB90367TES MB90360E
tionreset
- - - - 2 2/- 1 - - - - - - - |LIN MB90V340A-104 | MBOOF367E MB90360E
- - - - 2 2/- 1 - - - - - - - |LIN MB90V340A-103 | MB90F367ES MB90360E
LIN
- - - - 2 2- |1 - - - - - - - |Low-voltagedetec- | MB90V340A-104 | MB90OF367TE MB90360E
tionreset
LIN
- - - - 2 2- |1 - - - - - - - |Low-voltagedetec- | MB9OV340A-103 | MB90F367TES MB90360E
tionreset
Bitdecoder
- - - 2 3 3/- - - - - 9 x 4 - - - |PS/2interface MB90V370 MB90372 MB90370
LPCinterface
Bitdecoder
- - - 2 3 3/- - - - - 9 x 4 - - - |PS/2interface MB90V370 MB90F372 MB90370
LPCinterface
Bitdecoder
- - - 2 3 3/3 - - - - 9 x 4 - - - |PS/2interface MB90V378 MB90F378 MB90378
LPCinterface
- - - - 1 1/- 1 - - - - - - - - MB90V495G MB90387 MB90385
- - - - 1 1/- 1 - - - - - - - - MB90V495G MB90387S MB90385
- - - - 1 1/- 1 - - - - - - - - MB90V495G MB90F387 MB90385
- - - - 1 1/- | 1 - - - - - - - - MB90V495G MB90F387S MB90385
- - N T I - VN P N IR - < -] - |SMO&hSoudGene) ypgovagoHE | MBI0BI4HA MB90390
- - - a2 -] -] - - < |- | - |SMO&hSondGene| yiggovagoHE | MBIOF3g4HA  |MBI0390
- - - 1 4 2/2 - - - - - - Yes| - - MB90MV405 MB90M407 MB90M405
- - - 1 4 2/2 - - - - - - Yes| - - MB90MV405 MB90M408 MB90M405
- - - 1 4 2/2 - - - - - - Yes| - - MB90MV405 MB90MF408 MB90M405
- - - - 2 2/- 2 - - - |24 x 4 - - - |SoundGenerator | MB90V420G MB90423GA MB90420G
- - - - 2 2- | 2 - - - |24 x 4| - - - | SoundGenerator | MB90V420G MB90423GC MB90420G
- - - - 2 2- | 2 - - - |24 x 4| - - - | SoundGenerator | MB90V420G MB90F423GA MB90420G
- - - - 2 2/- 2 - - - |24 x 4 - - - | SoundGenerator | MB90V420G MB90F423GC MB90420G
- - - - 2 2/- 1 - - - |24 x 4 - - - |SoundGenerator | MB90V420G MB90427GA MB90425G
- - - - 2 2- |1 - - - |24 x 4| - - - | SoundGenerator | MB90V420G MB90427GC MB90425G
- - - - 2 2- |1 - - - |24 x 4| - - - | SoundGenerator | MB90V420G MB90428GA MB90425G
- - - - 2 2/- 1 - - - |24 x 4 - - - | SoundGenerator | MB90V420G MB90428GC MB90425G
- - - - 2 2/- 1 - - - |24 x 4 - - - | SoundGenerator | MB90V420G MB90F428GA MB90425G
- - - - 2 2- |1 - - - |24 x 4| - - - | SoundGenerator | MB90V420G MB90F428GC MB90425G
- - - - 3 21 - - - - - - - - - MB90V540G MB90437L MB90435
- - - - 3 21 - - - - - - - - - MB90V540G MB90437LS MB90435
- - - - 3 21 - - - - - - - - - MB90V540G MB90438L MB90435
- - - - 3 21 - - - - - - - - - MB90V540G MB90438LS MB90435
- - - - 3 21 - - - - - - - - - MB90V540G MB90439 MB90435
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Microcontrollers (16-bit Proprietary FAMC-16LX Family)

Operating

. wige: | e Ext AID D/A Timer
i:r:: Product name P?;li(:ge s;’;z;vm tredock Clock M%r,r;’oery (I::?t':) (?)Ct':) Interrupts E);ﬁ:al converter |converter qgp;t Input | Output &
5V system | equency (ch.) (bit x ch.) | (bitx ch.) | timer | capture | compare |,.
I (MHz) (ch) (ch). (ch) timer (ch.)
MB90435 | MB90439S 100 5 16 1 MASK | 256 KB| 6 KB 8 Yes |[10bit x 8 - 2 6 4 8bitx2
MB90435 | MB90F438L 100 5 16 2 |FLASH| 128 KB| 4 KB 8 Yes |[10bit x 8 - 2 6 4 8bitx2
MB90435 |MB90F438LS 100 5 16 1 |FLASH| 128 KB| 4 KB 8 Yes |[10bit x 8 - 2 6 4 8bitx2
MB90435 |MB90F439 100 5 16 2 |FLASH| 256 KB| 6 KB 8 Yes [10bit x 8 - 2 6 4 8bitx2
MB90435 | MB90F439S 100 5 16 1 |FLASH | 256 KB| 6 KB 8 Yes |[10bit x 8 - 2 6 4 8bitx2
MB90440G | MB90443G **1 100 5 16 2 | MASK | 128 KB| 6 KB 8 Yes |[10bit x 8 - 16bitx2 | 16bitx8 | 16bitx4 | 16bitx4
MB90440G | MB90F443G 100 5 16 2 |FLASH| 128 KB| 6 KB 8 Yes |[10bit x 8 - 16bitx2 | 16bitx8 | 16bitx4 | 16bitx4
MB90455 | MB90455 48 5 16 2 | MASK | 24 KB| 2 KB 4 - |10bit x 8 - 16bitx2 | 16bitx4 - 16bitx2
MB90455 | MB90455S 48 5 16 1 MASK 24 KB| 2 KB 4 - 10bit x 8 - 16bitx2 | 16bitx4 - 16bitx2
MB90455 | MB90F455 48 5 16 2 |FLASH| 24 KB| 2 KB 4 - [10bit x 8 - 16bitx2 | 16bitx4 - 16bitx2
MB90455 |MB90F455S 48 5 16 1 |FLASH| 24 KB| 2 KB 4 - [10bit x 8 - 16bitx2 | 16bitx4 - 16bitx2
MB90455 |MB90456 48 5 16 2 | MASK | 32 KB| 2 KB 4 - |10bit x 8 - 16bitx2 | 16bitx4 - 16bitx2
MB90455 | MB90456S 48 5 16 1 MASK | 32 KB| 2 KB 4 - [10bit x 8 - 16bitx2 | 16bitx4 - 16bitx2
MB90455 | MB90F456 48 5 16 2 |FLASH| 32 KB| 2 KB 4 - [10bit x 8 - 16bitx2 | 16bitx4 - 16bitx2
MB90455 |MB90F456S 48 5 16 1 |FLASH| 32 KB| 2 KB 4 - [10bit x 8 - 16bitx2 | 16bitx4 - 16bitx2
MB90455 |MB90457 48 5 16 2 | MASK | 64 KB| 2 KB 4 - |10bit x 8 - 16bitx2 | 16bitx4 - 16bitx2
MB90455 |MB90457S 48 5 16 1 MASK 64 KB| 2 KB 4 - 10bit x 8 - 16bitx2 | 16bitx4 - 16bitx2
MB90455 | MB90F457 48 5 16 2 |FLASH| 64 KB| 2 KB 4 - [10bit x 8 - 16bitx2 | 16bitx4 - 16bitx2
MB90455 |MB90F457S 48 5 16 1 |FLASH| 64 KB| 2 KB 4 - [10bit x 8 - 16bitx2 | 16bitx4 - 16bitx2
MB90460 |MB90462 64 5 16 1 MASK | 64 KB| 2 KB 8 - 10bit x 8 - 2 4 6 16bitx3
MB90460 | MB90467 64 5 16 1 MASK 64 KB| 2 KB 8 - 10bit x 8 - 2 4 6 16bitx3
MB90460 | MB90F462 64 5 16 1 |FLASH| 64 KB| 2 KB 8 - 10bit x 8 - 2 4 6 16bitx3
MB90480B | MB90F481B 100 3 25 2 |FLASH| 192 KB| 4 KB 8 Yes |[10bit x 8 - 1 2 6 16bitx3
MB90480B | MB90F482B 100 3 25 2 |FLASH| 256 KB| 6 KB 8 Yes |10bit x 8 - 1 2 6 16bitx3
MB90485B | MB90483C 100 3 25 2 | MASK | 256 KB| 16 KB 8 Yes |10bit x 8 - 1 2 6 16bitx3
MB90485B | MB90487B 100 3 25 2 | MASK | 192 KB| 10 KB 8 Yes (10bit x 8 - 1 2 6 16bitx3
MB90485B | MB90488B 100 3 25 2 | MASK | 256 KB| 10 KB 8 Yes |10bit x 8 - 1 2 6 16bitx3
MB90485B | MB90F488B 100 3 25 2 |FLASH| 256 KB| 10 KB 8 Yes [10bit x 8 - 1 2 6 16bitx3
MB90485B | MB90F489B 100 3 25 2 |FLASH| 384 KB| 24 KB 8 Yes |[10bit x 8 - 1 2 6 16bitx3
MB90495G | MB90497G 64 5 16 2 | MASK | 64 KB| 2 KB 8 Yes |[10bit x 8 - 2 4 - 16bitx1
MB90495G | MB90F497G 64 5 16 2 |FLASH| 64 KB| 2 KB 8 Yes |[10bit x 8 - 2 4 - 16bitx1
MB90495G | MB90F498G 64 5 16 2 |FLASH| 128 KB| 2 KB 8 Yes [10bit x 8 - 2 4 - 16bitx1
MB90520B | MB90522B 128 5 16 2 MASK 64 KB| 4 KB 8 - 10bit x 8 | 8bit x 2 2 2 8 16bitx1
MB90520B | MB90523B 128 5 16 2 | MASK | 64 KB| 4 KB 8 - 10bit x 8 | 8bit x 2 2 2 8 16bitx1
MB90520B | MB90F523B 128 5 16 2 |FLASH| 128 KB| 4 KB 8 - 10bit x 8 | 8bit x 2 2 2 8 16bitx1
MB90540G | MB90543G 100 5 16 2 | MASK | 128 KB| 6 KB 8 Yes [10bit x 8 - 2 6 4 8bitx2
MB90540G | MB90543GS 100 5 16 1 MASK | 128 KB| 6 KB 8 Yes (10bit x 8 - 2 6 4 8bitx2
MB90540G | MB90F543G 100 5 16 2 |FLASH| 128 KB| 6 KB 8 Yes |[10bit x 8 - 2 6 4 8bitx2
MB90540G | MB90F543GS 100 5 16 1 |FLASH| 128 KB| 6 KB 8 Yes |[10bit x 8 - 2 6 4 8bitx2
MB90545G | MB90F546G 100 5 16 2 |FLASH| 256 KB| 8 KB 8 Yes [10bit x 8 - 2 6 4 8bitx2
MB90545G | MB90F546GS 100 5 16 1 |FLASH | 256 KB| 8 KB 8 Yes (10bit x 8 - 2 6 4 8bitx2
MB90545G | MB90547G 100 5 16 2 | MASK | 64 KB| 2 KB 8 Yes |[10bit x 8 - 2 6 4 8bitx2
MB90545G | MB90547GS 100 5 16 1 MASK | 64 KB| 2 KB 8 Yes |[10bit x 8 - 2 6 4 8bitx2
MB90545G | MB90548G 100 5 16 2 | MASK | 128 KB| 4 KB 8 Yes [10bit x 8 - 2 6 4 8bitx2
MB90545G | MB90548GS 100 5 16 1 MASK | 128 KB| 4 KB 8 Yes (10bit x 8 - 2 6 4 8bitx2
MB90545G | MB90F548G 100 5 16 2 |FLASH| 128 KB| 4 KB 8 Yes |[10bit x 8 - 2 6 4 8bitx2
MB90545G | MB90F548GS 100 5 16 1 |FLASH| 128 KB| 4 KB 8 Yes |[10bit x 8 - 2 6 4 8bitx2
MB90545G | MB9OF548GL 100 5 16 2 |FLASH| 128 KB| 4 KB 8 Yes [10bit x 8 - 2 6 4 8bitx2
MB90545G | MB90F548GLS 100 5 16 1 |FLASH| 128 KB| 4 KB 8 Yes (10bit x 8 - 2 6 4 8bitx2
MB90545G | MB90549G 100 5 16 2 | MASK | 256 KB| 6 KB 8 Yes (10bit x 8 - 2 6 4 8bitx2
MB90545G | MB90549GS 100 5 16 1 MASK | 256 KB| 6 KB 8 Yes |[10bit x 8 - 2 6 4 8bitx2
MB90545G | MB90F549G 100 5 16 2 |FLASH| 256 KB| 6 KB 8 Yes [10bit x 8 - 2 6 4 8bitx2
MB90545G | MB90F549GS 100 5 16 1 |FLASH | 256 KB| 6 KB 8 Yes (10bit x 8 - 2 6 4 8bitx2
MB90550A | MB90552A 100 5 16 1 MASK | 64 KB| 2 KB 8 Yes |[10bit x 8 - 2 4 4 8bitx6
MB90550B | MB90552B 100 5 16 1 MASK | 64 KB| 2 KB 8 Yes |[10bit x 8 - 2 4 4 8bitx6
MB90550A | MB90553A 100 5 16 1 MASK | 128 KB| 4 KB 8 Yes [10bit x 8 - 2 4 4 8bitx6
MB90550B | MB90553B 100 5 16 1 MASK | 128 KB| 4 KB 8 Yes (10bit x 8 - 2 4 4 8bitx6
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Microcontrollers (16-bit Proprietary F2AMC-16LX Family)

UART: Synchronous communication or asynchronous communication

- rial
e I’C conmisin can |USB-unci| g | Lepe DMAC Evaluation
PWH I?WC Up/Down (ch) UART (ch) Host on | Bus (seg. x | Inverter | VFD (ch) Note device Product name |Series name
timer (ch.) timer | counter (ch.) | /SI0 (ch.) (ch) com.)
(ch) | (ch) (ch.)
- - - - 3 2/1 - - - - - - - - - MB90V540G MB90439S MB90435
- - - - 3 2/1 - - - - - - - - - MB90V540G MB90F438L MB90435
- - - - 3 21 - - - - - - - - - MB90V540G MB90F438LS MB90435
. B - s fen |- -] - - - B - MB90V540G MB90F439 MB90435
- - - - 3 2/1 - - - - - - - - - MB90V540G MB90F439S MB90435
- - - - 3 21 3 - - - - - - - - MB90V440G MB90443G ** | MB90440G
_ . - -l s |enfs]| -] - - - -] - - MB90V440G MB90F443G MB90440G
- - - - 1 1/- - - - - - - - - - MB90V495G MB90455 MB90455
- - - - 1 1/- - - - - - - - - - MB90V495G MB90455S MB90455
- - - - 1 1/- - - - - - - - - - MB90V495G MB90F455 MB90455
- - - - 1 1/- - - - - - - - - - MB90V495G MB90F455S MB90455
- - - - 1 1/- - - - - - - - - - MB90V495G MB90456 MB90455
- - - - 1 1/- - - - - - - - - - MB90V495G MB90456S MB90455
- - - - 1 1/- - - - - - - - - - MB90V495G MB90F456 MB90455
- - - - 1 1/- - - - - - - - - - MB90V495G MB90F456S MB90455
- - - - 1 1/- - - - - - - - - - MB90V495G MB90457 MB90455
- - - - 1 1/- - - - - - - - - - MB90V495G MB90457S MB90455
- - - - 1 1/- - - - - - - - - - MB90V495G MB90F457 MB90455
- - - - 1 1/- - - - - - - - - - MB90V495G MB90F457S MB90455
- 2 - - 2 2/- - - - - - Yes - - - MB90V460 MB90462 MB90460
- 1 - - 2 2/- - - - - - Yes - - - MB90V460 MB90467 MB90460
- 2 - - 2 2/- - - - - - Yes - - - MB90V460 MB90F462 MB90460
- - 2 - 3 1/2 - - - - - - - 16 - MB90V480 MB90F481B MB90480B
- - 2 - 3 1/2 - - - - - - - 16 - MB90V480 MB90F482B MB90480B
- 3 2 1 3 1/2 - - - - - - - 16 - MB90V485B MB90483C MB90485B
- 3 2 1 3 1/2 - - - - - - - 16 - MB90V485B MB90487B MB90485B
- 3 2 1 3 1/2 - - - - - - - 16 - MB90V485B MB90488B MB90485B
- 3 2 1 3 1/2 - - - - - - - 16 - MB90V485B MB90F488B MB90485B
B 3 2 1 3 (12| -] -] - - - - -1 18 - MB90V485B MB90F489B MB90485B
- - - - 2 2- |1 - - - - - - - - MB90V495G MB90497G MB90495G
- - - - 2 2/- 1 - - - - - - - - MB90V495G MB90F497G MB90495G
- - - - 2 2/- 1 - - - - - - - - MB90V495G MB90F498G MB90495G
- - 2 - 3 1/2 - - - - 132 x 4 - - - - MB90V520A MB90522B MB90520B
- - 2 - 3 1/2 - - - - |32 x 4 - - - - MB90V520A MB90523B MB90520B
- - 2 - 3 1/2 - - - - |32 x 4 - - - - MB90V520A MB90F523B MB90520B
. . - -l s a2 -] - - - - -] - - MB90V540G MB90543G MB90540G
- - - - 3 2/1 2 - - - - - - - - MB90V540G MB90543GS MB90540G
- - - - 3 21 | 2 - - - - - - - - MB90V540G MB90F543G MB90540G
- - - - 3 21 2 - - - - - - - - MB90V540G MB90F543GS MB90540G
. . - s len 1| -] - - - - -] - - MB90V540G MB9OF546G MB90545G
- - - - 3 2/1 1 - - - - - - - - MB90V540G MB90F546GS MB90545G
- - - - 3 21 1 - - - - - - - - MB90V540G MB90547G MB90545G
- - - - 3 21 1 - - - - - - - - MB90V540G MB90547GS MB90545G
. . - s len 1| -] - - - - -] - - MB90V540G MB90548G MB90545G
- - - - 3 2/1 1 - - - - - - - - MB90V540G MB90548GS MB90545G
- - - - 3 21 1 - - - - - - - - MB90V540G MB90F548G MB90545G
_ . - -l s len|1 ]| -] - - - N - MB90V540G MB90F548GS MB90545G
. . - s len 1| -] - - - - -] - - MB90V540G MB9O0F548GL MB90545G
- - - - 3 2/1 1 - - - - - - - - MB90V540G MB90F548GLS MB90545G
- - - - 3 21 1 - - - - - - - - MB90V540G MB90549G MB90545G
- - - - 3 21 1 - - - - - - - - MB90V540G MB90549GS MB90545G
. . - s len 1| -] - - - - -] - - MB90V540G MB9O0F549G MB90545G
- - - - 3 2/1 1 - - - - - - - - MB90V540G MB90F549GS MB90545G
- - - 2 3 1/2 - - - - - - - - - MB90V550A MB90552A MB90550A
- - - 2 3 1/2 - - - - - - - - - MB90V550A MB90552B MB90550B
- - - 2 3 1/2 - - - - - - - - - MB90V550A MB90553A MB90550A
- - - 2 3 1/2 - - - - - - - - - MB90V550A MB90553B MB90550B
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Microcontrollers (16-bit Proprietary FAMC-16LX Family)

Operating

. wige: | e Ext AID D/A Timer
i:r:: Product name P?;li(:ge s;’;z;vm tredock Clock M%r,r;’oery (I::?t':) (?)Ct':) Interrupts E);ﬁ:al converter |converter qgp;t Input | Output &
5V system | equency (ch.) (bit x ch.) | (bitx ch.) | timer | capture | compare |,.
I (MHz) (ch) (ch). (ch) timer (ch.)
No ROM/
MB90550A | MB90T552A 100 5 16 1 | External - - 2 KB 8 Yes [10bit x 8 - 2 4 4 8bitx6
ROM
No ROM/
MB90550A | MB90T553A 100 5 16 1 | External - - 4 KB 8 Yes [10bit x 8 - 2 4 4 8bitx6
ROM
MB90550A | MB9OF553A 100 5 16 1 |FLASH| 128 KB| 4 KB 8 Yes [10bit x 8 - 2 4 4 8bitx6
MB90550A | MBOOP553A 100 5 16 1 OTP | 128 KB| 4 KB 8 Yes |[10bit x 8 - 2 4 4 8bitx6
MB90560 |MB90561A 64 5 16 1 MASK | 32 KB| 1 KB 8 - 10bit x 8 - 2 4 6 -
MB90560 |MB90562A 64 5 16 1 MASK | 64 KB| 2 KB 8 - 10bit x 8 - 2 4 6 -
MB90560 |MB90F562B 64 5 16 1 |FLASH| 64 KB| 2 KB 8 - |10bit x 8 - 2 4 6 -
MB90565 | MB90567 64 3.3 16 1 MASK | 96 KB| 4 KB 8 - |[10bit x 8 - 2 4 6 -
MB90565 | MB90568 64 3.3 16 1 MASK | 128 KB| 4 KB 8 - [10bit x 8 - 2 4 6 -
MB90565 | MB90F568 64 3.3 16 1 |FLASH| 128 KB| 4 KB 8 - [10bit x 8 - 2 4 6 -
MB90570A | MB90573 120 5 16 2 | MASK | 128 KB| 6 KB 8 Yes [10bit x 8| 8bit x 2 - 2 4 8bitx2
MB90570C | MB90574C 120 5 16 2 | MASK | 256 KB| 10 KB 8 Yes [10bit x 8 [ 8bit x 2 - 2 4 8bitx2
MB90570A | MB90F574A 120 5 16 2 |FLASH| 256 KB| 10 KB 8 Yes [10bit x 8 [ 8bit x 2 - 2 4 8bitx2
MB90580 |MB90583C 100 5 16 2 | MASK | 128 KB| 6 KB 8 Yes |10bit x 8| 8bit x 2 3 4 2 8bitx2
MB90580 |MB90583CA 100 5 16 1 MASK | 128 KB| 6 KB 8 Yes [10bit x 8| 8bit x 2 3 4 2 8bitx2
MB90580 | MB90F583C 100 5 16 2 |FLASH| 128 KB| 6 KB 8 Yes |[10bit x 8 [ 8bit x 2 3 4 2 8bitx2
MB90580 |MB90F583CA 100 5 16 1 |FLASH| 128 KB| 6 KB 8 Yes |[10bit x 8 [ 8bit x 2 3 4 2 8bitx2
MB90580 |MB90F584C 100 5 16 2 |FLASH| 256 KB| 6 KB 8 Yes |10bit x 8| 8bit x 2 3 4 2 8bitx2
MB90580 |MB90F584CA 100 5 16 1 |FLASH| 256 KB| 6 KB 8 Yes [10bit x 8| 8bit x 2 3 4 2 8bitx2
MB90580 |MB90587C 100 5 16 2 | MASK | 64 KB| 4 KB 8 Yes |10bit x 8| 8bit x 2 3 4 2 8bitx2
MB90580 | MB90587CA 100 5 16 1 MASK | 64 KB| 4 KB 8 Yes |[10bit x 8 [ 8bit x 2 3 4 2 8bitx2
MB90590G | MB90591G 100 5 16 1 MASK | 384 KB| 8 KB 8 - 10bit x 8 - 2 6 6 8/16bitx6
MB90590G | MB90F591G 100 5 16 1 |FLASH | 384 KB| 8 KB 8 - 10bit x 8 - 2 6 6 8/16bitx6
MB90590G | MB90594G 100 5 16 1 MASK | 256 KB| 6 KB 8 - 10bit x 8 - 2 6 6 8/16bitx6
MB90590G | MB90F594G 100 5 16 1 |FLASH | 256 KB| 6 KB 8 - 10bit x 8 - 2 6 6 8/16bitx6
MB90595G | MB90598G 100 5 16 1 MASK | 128 KB| 4 KB 8 - 10bit x 8 - 2 4 4 8/16bitx6
MB90595G | MB90F598G 100 5 16 1 |FLASH| 128 KB| 4 KB 8 - 10bit x 8 - 2 4 4 8/16bitx6
MB90800 |MB90803 100 3 25 1or2 | MASK | 128 KB| 4 KB 4 - |10bit x 12 - 3 2 2 16bitx2
MB90800 | MB90804 **1 100 3 25 1or2 | MASK | 256 KB| 16 KB 4 - |10bit x 12 - 3 2 2 16bitx2
MB90800 |MB90F804 100 3 25 1or2 | FLASH | 256 KB| 16 KB 4 - 10bit x 12 - 3 2 2 16bitx2
MB90820 | MB90822 80 5 24 1 MASK 64 KB| 4 KB 8 - 10bit x 16| 8bit x 2 2 4 6 16bitx3
MB90820 |MB90823 80 5 24 1 MASK | 128 KB| 4 KB 8 - 10bit x 16| 8bit x 2 2 4 6 16bitx3
MB90820 | MB90F822A 80 5 24 1 |FLASH| 64 KB| 4 KB 8 - |10bit x 16| 8bit x 2 2 4 6 16bitx3
MB90820 |MB90F823A 80 5 24 1 |FLASH| 128 KB| 4 KB 8 - |10bit x 16| 8bit x 2 2 4 6 16bitx3
MB90860E | MB90867E 100 5 24 2 MASK | 128 KB| 6 KB 16 Yes (10bit x 24 - 4 8 8 16bitx8
MB90860E | MB90867ES 100 5 24 1 MASK | 128 KB| 6 KB 16 Yes (10bit x 24 - 4 8 8 16bitx8
MB90860E | MBOOF867E 100 5 24 2 |FLASH| 128 KB| 6 KB 16 Yes (10bit x 24 - 4 8 8 16bitx8
MB90860E | MBIOF867ES 100 5 24 1 |FLASH| 128 KB| 6 KB 16 Yes |10bit x 24 - 4 8 8 16bitx8
MB90880 | MB90882 **1 100 3 33 2 | MASK | 256 KB| 16 KB 24 Yes |10bit x 20 - Seetote 6 16bitx8
MB90880 |MB90883 **| 100 3 33 2 | MASK | 384 KB| 24 KB 24 Yes [10bit x 20 - Seetote 6 16bitx8
MB90880 |MB90884 **| 100 3 33 2 | MASK | 512 KB| 30 KB 24 Yes [10bit x 20 - See‘rtwte 6 16bitx8
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Microcontrollers (16-bit Proprietary F2AMC-16LX Family)

UART: Synchronous communication or asynchronous communication

e 2C com:ﬁ:iaclamn can |YSE: toncti| 1 | LCDC DMAC Evaluati
PWH I?WC Up/Down (::h.) UART (ch) Host u::' Bus (seg. x | Inverter | VFD (ch) Note v:el;iac:eon Product name |Series name
timer (ch.) timer | counter (ch.) | /SI0 (ch.) (ch) com.)
(ch.) (ch.) (ch.)
- - - 2 3 12 - - - - - - - - - MB90V550A MB90T552A MB90550A
. - - 2| 3 [2| -] - |- - - -l -] - - MBYOV550A MB90T553A MB90550A
- - - 2 3 12 - - - - - - - - - MB90V550A MB90F553A MB90550A
- - - 2 3 1/2 - - - - - - - - - MB90V550A MB90P553A MB90550A
- - - - 2 2/- - - - - - Yes - - |WaveGenerator |MB90V560 MB90561A MB90560
- - - - 2 2/- - - - - - Yes | - - |WaveGenerator | MB90V560 MB90562A MB90560
- - - - 2 2/- - - - - - Yes | - - |WaveGenerator | MB90V560 MB90F562B MB90560
- - - - 2 2/- - - - - - Yes - - - MB90V560 MB90567 MB90565
_ _ B - 2 o~ ] -1 - - - - Yes | - - - MB90V560 MB90568 MB90565
- - - - 2 2/- - - - - - Yes - - - MB90V560 MB90F568 MB90565
- - 8bitx2 1 5 2/3 - - - - - - - - - MB90V570A MB90573 MB90570A
- - 8bitx2 1 5 2/3 - - - - - - - - - MB90V570A MB90574C MB90570C
- - 8bitx2 1 5 2/3 - - - - - - - - - MB90V570A MB90F574A MB90570A
- 1 - - 5 5/- - - - 1ch - - - - - MB90V580B MB90583C MB90580
- 1 - - 5 5/- - - - 1ch - - - - - MB90V580B MB90583CA MB90580
- 1 - - 5 5/- - - - 1ch - - - - - MB90V580B MB90F583C MB90580
- 1 - - 5 5- | - - - | 1ch - - - - - MB90V580B MB90F583CA MB90580
- 1 - - 5 5/- - - - 1ch - - - - - MB90V580B MB90F584C MB90580
- 1 - - 5 5/- - - - 1ch - - - - - MB90V580B MB90F584CA MB90580
. 1 B . 5 | 5- ] - | - . B - - - - - MB90V580B MB90587C MB90580
- 1 - - 5 5/- - - - - - - - - - MB90V580B MB90587CA MB90580
StepperMotorControl-
- - - - 4 31| 2| - - - - - - - |ler4ch MB90V590G MB90591G MB90590G
Soundgenerator
StepperMotorControl-
- - - - 4 31 2 - - - - - - - |ler:4ch MB90V590G MB90F591G MB90590G
Soundgenerator
StepperMotorControl-
- - - - 4 31| 2| - - - - - - - |ler4ch MB90V590G MB90594G MB90590G
Soundgenerator
StepperMotorControl-
- - - - 4 31 2 - - - - - - - |ler:4ch MB90V590G MB90F594G MB90590G
Soundgenerator
- - - S - T -7 A T O I - S I gﬁfgﬁ’“""‘”o"”‘m" MB90V595G MB90598G MB90595G
; ; . A N 1 AT B R ; S fgffgf’“""‘”c"”‘”" MBO0V595G MBOOF598G MB90595G
- - - 1 4 2/2 - - - - |48 x 4 - - - - MB90V800 MB90803 MB90800
- - - 1 4 2/2 - - - - |48 x 4 - - - - MB90V800 MB90804 ** | MB90800
- - - 1 4 2/2 - - - - |48 x 4 - - - - MB90V800 MB90F804 MB90800
- 2 - - 2 2/- - - - - - Yes - - - MB90V820 MB90822 MB90820
- 2 - - 2 2/- - - - - - Yes - - - MB90V820 MB90823 MB90820
- 2 - - 2 2/- - - - - - Yes - - - MB90V820 MB90F822A MB90820
- 2 - - 2 2/- - - - - - Yes - - - MB90V820 MB90F823A MB90820
- - - 2 4 4/- - - - - - - - 16 - MB90V340E-102 | MB90867E MB90860E
- - - 2 4 4/- - - - - - - - 16 - MB90V340E-101 | MB90867ES MB90860E
- - - 2 4 4/- - - - - - - - 16 - MB90V340E-102 | MB90F867E MB90860E
- - - 2 4 4/- - - - - - - - 16 - MB90V340E-101 | MB90F867ES MB90860E
7ch 4chBase-timer
- - g | JwwmPuncton |l || - - - | 18 |Vomueaner | MBoveso-102 | MB908E2 ** | MB90880
UART/SIO/I2C) lectable)
7ch 4chBase-timer
- - 2 | JuwmPunction |l L | - - {- | 16 |omueoaner | MBooveso-102 | MB908ES *+ | MB90880
UART/SIO/I2C) lectable)
7ch 4chBase-timer
- - 2 | JuuiiPunction | L |- - - | 16 |Somtaeetiner |MB90veso-102 | MB90884 *+ | MB90880
UART/SIO/I2C) lectable)
(Continued)
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Microcontrollers (16-bit Proprietary FAMC-16LX Family)

Operating

i I{Iaximum Ext AID D/A Timer
Series Package | vecav | Memel Memory| ROM | RAM " | External
T Product name (ping sy;zm or|  clock | Clock Typey (byte) | (byte) Interrupts Bus converter | converter | 1gpjt Input | Output a
5V system !re((’anu:zn)cy (ch.) (bit x ch.) | (bitx ch.) | timer | capture | compare t.me ch
v h) | (ch). | (ch) [|timer(ch.)

MB90880 |MB90F882 100 3 33 2 |FLASH| 256 KB| 16 KB 24 Yes |[10bit x 20 - Seetote 2 6 16bitx8
MB90880 |MB90F882S 100 3 33 1 FLASH | 256 KB| 16 KB 24 Yes |[10bit x 20 - See‘rtwte 2 6 16bitx8
MB90880 |MB9OF883A 100 3 25 2 |FLASH| 384 KB| 24 KB 24 Yes |[10bit x 20 - See‘:wte 2 6 16bitx8
MB90880 |MB90F884A 100 3 25 2 |FLASH| 512 KB| 30 KB 24 Yes |10bit x 20 - See‘:wte 2 6 16bitx8
MB90880 |MB90F883AS 100 3 25 1 FLASH | 384 KB| 24 KB 24 Yes |10bit x 20 - See‘:wte 2 6 16bitx8
MB90880 |MB90F884AS 100 3 25 1 FLASH | 512 KB| 30 KB 24 Yes |10bit x 20 - See‘;ote 2 6 16bitx8
MB90895 |MB9OF897 a8 | 5 | 16 | 2 (D g4kpl 2kB | 4 - |1obit x 8 - 2 4 - 16bitx2
MB90895 |MB9OF897S a8 | 5 | 16 | 1 [DEP s4kpl 2kB | 4 - |1obit x 8 - 2 4 - 16bitx2
MB90920 |MB90F922NA 120 5 32 2 |FLASH| 256 KB| 10 KB 8 - 10bit x 8 - 4 16bitx8 - 16bitx6
MB90920 |MB90F922NAS 120 5 32 1 FLASH | 256 KB| 10 KB 8 - 10bit x 8 - 4 16bitx8 - 16bitx6
MB90945 |MB90F946A 100 5 24 1 FLASH | 384 KB| 16 KB 8 - 10bit x 15 - 3 16bitx6 | 16bitx4 16bitx6
MB90945 |MB90F947A 100 5 24 1 FLASH | 128 KB| 6 KB 8 - 10bit x 15 - 3 16bitx6 | 16bitx4 | 16bitx6
MB90945 | MB90F949A 100 5 24 1 FLASH | 256 KB| 12 KB 8 - 10bit x 15 - 3 16bitx6 | 16bitx4 | 16bitx6
MB90945 |MB90947A 100 5 24 1 MASK | 128 KB| 6 KB 8 - 10bit x 15 - 3 16bitx6 | 16bitx4 | 16bitx6
MB90960 |MB90F962 48 5 24 2 |FLASH| 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 - 16bitx2
MB90960 |MB90F962S 48 5 24 1 FLASH| 64 KB| 3 KB 8 - 10bit x 16 - 2 16bitx4 16bitx2
MB90980 | MB90F983 64 3 25 2 |FLASH| 192 KB| 12 KB 8 - 10bit x 8 - 1 2 16bitx2
MB90980 |MB90982 64 3 25 2 MASK | 128 KB| 10 KB 8 - 10bit x 8 - 1 2 16bitx2
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Microcontrollers (16-bit Proprietary F2AMC-16LX Family)

UART: Synchronous communication or asynchronous communication

Timer se".al 0 USB-
e [N o USB- g net| 1 | LCDC DMAC Evaluation
T I?WC Up/Down|(ch.) UART | (ch) Ht:lst on | Bus (seg. x | Inverter | VFD (ch) Note device Product name |Series name
timer (ch.) timer | counter (ch.) | /sI0 (ch) (ch) com.)
71 (ch) (ch.) (ch.)
7ch 4chBase-timer
a ) (Multi Function ) ) ) R a . (16bit-reloadtimer/ .
2 Serial Interface: 16 PWC/PPG/PWMse- MB90V880-102 MB90F882 MB90880
UART/SIO/I2C) lectable)
7ch 4chBase-timer
a } (Multi Function } } ) R ; | (16bit-reloadtimer/ .
2 Serial Interface: 16 PWC/PPG/PWMse- MB90V880-101 MB90F882S MB90880
UART/SIO/I2C) lectable)
7ch 4chBase-timer
a } (Multi Function } } ) R ; | (16bit-reloadtimer/ ~
2 Serial Interface: 16 PWC/PPG/PWMse- MB90V880A-102 | MBI0OF883A MB90880
UART/SIO/I2C) lectable)
7ch 4chBase-timer
(Multi Function (16bit-reloadtimer/
- - 2 Serial Interface: - - - - - -|- 16 PWC/PPG/PWMise- MB90V880A-102 | MBOOF884A MB90880
UART/SIO/I2C) lectable)
7ch 4chBase-timer
(Multi Function (16bit-reloadtimer/
- - 2 Serial Interface: - - - - - -|- 16 PWC/PPG/PWMse- MB90V880A-101 | MB90OF883AS MB90880
UART/SIO/I2C) lectable)
7ch 4chBase-timer
; } (Multi Function ; ; } R a | (16bit-reloadtimer/ _
2 Serial Interface: 16 PWC/PPG/PWMse- MB90V880A-101 | MBIOF884AS MB90880
UART/SIO/IZC) lectable)
- - T -2 AT IR I - - | -] - |Bualoperation | yipgovagsa  |MB9OF897 MB90895
- - R N N -7 R T (R I I - - | -] - |Bualoperation | yvpgovagsG | MB9OF897S MB90895
StepperMotorControl-
- . S R T IR V20 I (R (R (R -2 I O I il MB90V920-102 |MB9OF922NA  |MB90920
oundgenera-
tor*2ch
StepperMotorControl-
- - - N VA I R T I B L) MB90V920-101 |MBYOF922NAS | MB90920
Soundgenera-
tor*2ch
- - - 1 4 31 1 - - - - - - 16 |[LIN MB90V390HB MB90F946A MB90945
- - - 1 3 21 1 - - - - - - 16 |[LIN MB90V390HB MB90F947A MB90945
- - - 1 3 21 1 - - - - - - 16 |LIN MB90V390HB MB90F949A MB90945
- - - 1 3 21 1 - - - - - - 16 |[LIN MB90V390HB MB90947A MB90945
- - - - 2 2/- - - - - - - - - |LIN MB90V340E-102 | MB90F962 MB90960
- - - - 2 2/- - - - - - - - - |LIN MB90V340E-101 | MB90F962S MB90960
- 2 2 1 3 1/2 - - - - - - - 16 - MB90V485B MB90F983 MB90980
- 2 2 1 3 1/2 - - - - - - - 16 - MB90V485B MB90982 MB90980
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Microcontrollers (32-bit Proprietary FR Family)

Microcontrollers (32-bit FR Family)

Operating

voltage: | Meximum B DA Timer
Series Package| vccav | Memal Memory | ROM RAM | Cache | B |External
—— Product name (pin) |systemor clock [Clock Type (byte) | (byte) |(Kbyte) Inh(e;‘u;)ts Bus | converter | converter 16bit | Input | Output
5V system - (bit x ch.) | (bit x ch.) | timer | capture | compare
v (MHz) (ch.) (ch.) (ch.)
NoROM/ .
MB91101 (MB91101A 100 3or5 50 1 - -] 2 KB 1 5 Yes |[10bit x 4 3 - -
ExternalROM
NoROM/ .
MB91101 (MB91101A 100 3or5 50 1 - -] 2 KB 1 5 Yes |[10bit x 4 3 - -
ExternalROM
NoROM/ .
MB91107 (MB91107A 120 3 50 1 - - 128 KB 1 9 Yes |[10bit x 4 3 - -
ExternalROM
NoROM/ .
MB91107 |MB91108 120 3 50 1 - - 160 KB 1 9 Yes |[10bit x 4 3 - -
ExternalROM
MB91121 |MB91121 120 3 50 1 NoROW - -| 4 KB 1 8 Yes [10bit x 8 3 - -
ExternalROM
MB91129 |MB91F127 100 3 25 1 FLASH | 256 KB| 14 KB - 6 Yes |[10bit x 8 3 [16bit x 4| 16bit x 4
MB91129 |MB91F128 100 3 25 1 FLASH | 510 KB| 14 KB - 6 Yes |[10bit x 8 3 [16bit x 4| 16bit x 4
MB91130 [MB91133 144 3or5 33 2 MASK | 254 KB| 8 KB - 24 Yes |[10bit x 8 | 8bit 3| 5 |[16bitx4|16bitx 8
MB91130 |MB91F133A 144 3or5 33 2 FLASH | 254 KBl 8 KB - 24 Yes ([10bit x 8 | 8bit 3 5 16bit x 4| 16bit x 8
MB91150 (MB91151A 144 3 36 1 NoROW - -3 KB 1 16 Yes |[10bit x 8 | 8bit 3| 4 |16bitx4|16bitx8
ExternalROM
MB91150 |MB91154 144 3 33 2 MASK | 384 KB| 22 KB - 16 Yes [10bit x 8 | 8bit 3 4 16bit x 4| 16bit x 8
MB91150 |MB91155 144 3 33 2 MASK | 510 KB| 34 KB - 16 Yes |[10bit x 8 | 8bit 3| 4 |[16bitx4|16bitx 8
MB91150 |MB91F155A 144 3 33 2 FLASH | 510 KB| 34 KB - 16 Yes |[10bit x 8 | 8bit 3| 4 |16bitx4|16bitx8
MB91150 |MB91F158 120 3 32 1 FLASH | 510 KB| 8 KB - 16 Yes |[10bit x 8 | 8bit 3| 2 |[16bitx4|16bitx 4
MB91210 |MB91213 144 5 40 2 MASK | 544 KB| 24 KB - 16 - 10bit x 32 3 16bit x 8| 16bit x 2
MB91210 |MB91F211 100 5 40 2 FLASH | 288 KB| 16 KB - 16 - 10bit x 16 3 16bit x 4 16bit x 2
MB91210 |MB91F213 144 5 40 2 FLASH | 544 KB| 24 KB - 16 - 10bit x 32 3 16bit x 8 16bit x 2
MB91220 |MB91F223 144 5 32 2 FLASH | 512 KB| 16 KB - 8 Yes |[10bit x 24| 8bit 2| 3 |16bitx 4| 16bitx 2
MB91220 |MB91F223S 144 5 32 1 FLASH | 512 KB| 16 KB - 8 Yes |10bit x 24| 8bit 2| 3 [16bitx 4| 16bitx 2
MB91230 (MB91233L 120 3 33.6 2 MASK | 256 KB| 16 KB - 16 - |10bit x 8 | 8bit 2| 4 |[16bitx 2| 16bitx 4
MB91230 |MB91F233 120 3 33.6 2 FLASH | 256 KB| 16 KB - 16 - |10bit x 8 | 8bit 2| 4 |16bitx2|16bitx 4
MB91230 |MB91F233L 120 3 33.6 2 FLASH | 256 KB| 16 KB - 16 - 10bit x 8 | 8bit 2 4 16bit x 2| 16bit x 4
MB91245 |MB91F248 144 5 32 2 FLASH | 256 KB| 16 KB - 8 Yes |[10bit x 32 3 16bit x 4| 16bit x 2
MB91245 |MB91F248S 144 5 32 1 FLASH | 256 KB| 16 KB - 8 Yes |[10bit x 32 3 | 16bit x 4| 16bit x 2
MB91245 |MB91248 144 5 32 2 MASK | 256 KB| 16 KB - 8 Yes |10bit x 32 3 [16bit x 4| 16bit x 2
MB91245 |MB91248S 144 5 32 1 MASK | 256 KB| 16 KB - 8 Yes |[10bit x 32 3 [16bit x 4| 16bit x 2
MB91260B| MB91263B 100 5 33 1 MASK | 128 KB| 8 KB - 10 - |10bit x 12 3 | 16bitx 4| 16bitx 6
MB91260B| MB91264B 100 5 33 1 MASK [ 256 KB| 8 KB - 10 - |10bit x 12 3 | 16bitx 4| 16bitx 6
MB91260B| MB91F264B 100 5 33 1 FLASH | 256 KB| 8 KB - 10 - |10bit x 12 3 | 16bit x 4 | 16bit x 6
MB91265 |MB91266 64 5 33 1 MASK | 64 KB| 2 KB - 8 - 10bit x 11 3 16bit x 4| 16bit x 6
MB91265 |MB91F267 64 5 33 1 |DualOp.Flash| 128 KB| 4 KB - 8 - |10bit x 11 3 | 16bit x 4 | 16bit x 6
MB91265 |MB91F267N 64 5 33 1 |DualOp.Flash| 128 KB| 4 KB - 8 - |10bit x 11 3 | 16bit x 4 | 16bit x 6
MB91270 |MB91F272 **1 100 5 32 2 FLASH | 256 KB| 10 KB - 16 Yes |[10bit x 24 3 16bit x 8 16bit x 8
MB91270 |MB91F272S **1 100 5 32 1 FLASH | 256 KB| 10 KB - 16 Yes |[10bit x 24 3 16bit x 8 16bit x 8
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Microcontrollers (32-bit Proprietary FR Family)

UART: Synchronous communication or asynchronous communication

n Serial
Timer communication S S LCDC
e CAN :o:t- f l;c?;n = (seg. x |Inverter BLLE Note EvallEE Product name Sl
e PWM | PWC |Up/Down|(ch.) UART/| ch,) unction | g | (5€9- v (ch.) device name
i A (ch) | (ch) com.)
timer (chy) | timer timer | counter (ch.) | SIO
D (eh) | n) | (ch) (ch.)
- |1ebitx4| - - -V e - - - - | 8 |DRAMUIF MB91V101A  |MB91101A MB91101
- |1ebitx4| - - -V e - - - - | 8 |DRAMUIF MBO1V101A  |MB91101A MB91101
- |1ebitx4| - - -V e - - - - | 8 |DRAMUIF MB91V108  |MB91107A MB91107
- |1ebitx4| - - -V e - - - - | 8 |DRAMUIF MB91V108  |MB91108 MB91107
- |1evitx4| - S T =725 i R . - | & [paa" VF MBO1Vi21  |MB91121 MB91121
Tebitx 4 | - ; T3 [s/- -]~ - - B - MBO1FVi29 |MB9iF127 MB91129
Tebitx 4 | - ; -3 [s/-|-]- - - N - MBO1FVi29 |MB91F128 MB91129
16bitx 6 | - -~ ebitx2| - | 5 | 5/- | - | - - - A - MB91FV130 |MB91133 MB91130
T6bitx 6 | - -~ ebitx2| - | 5 | 5/- | - | - - - N - MB91FV130 |MBO1F133A MB91130
16bitx 6 | - - ebitx2| - | 4 | 4| - - - - ; |8 . MBO1VI5SIA  |MB91151A MB91150
16bitx6 | - ~ |evitx2| 1| 4 | 4/- | - | - - - N - MB91FV150 |MB91154 MB91150
16bitx 6| - T evitx2| 1| 4 | 4/- | - | - - - B ; MB91FV150 |MB91155 MB91150
16bitx 6| - T evitx2| 1| 4 | 4/- | - | - - - B ; MBO1FV150 |MB91F155A MB91150
Tebitx 4 | - = ebitx2| - | 2 | 2/- | - | - - - - ; - MB91FV150 |MB91F158 MB91150
16bitx8 | - ; N 7 - e - . - | s Emiamsg'b““e" MB91V210  |MB91213 MB91210
16bitx4 | - ; Sl s | ss- 1] - - . - | s Emiamsg'b““e" MB91V210  |MB91F211 MB91210
16bitx8 | - ; N 7 - e - . - | s Emiamsg'b““e" MB91V210  |MB91F213 MB91210
CAN:32Msg-buffer,
SMC*4ch,
tebitx 16| - |tebitx1| - |2 | 4 | 4/-|2| - - - ; - | 5 |Soundgenera  |MB91V220  |MB91F223 MB91220
tor*3ch,
LIN
CAN:32Msg-buffer,
SMC*4ch,
16bit x 16 - 16bit x 1 - 2 4 4/- 2 - - - - - 5 | Sound genera- MB91V220 MB91F223S MB91220
tor*3ch,
LIN
T6bitx6 | - | 8bitx2|sbitx2| - | 4 | 4/- | - | - - [s2x 4] - - - MB91V230  |MB91233L MB91230
T6bitx6 | - | 8bitx2|sbitx2| - | 4 | 4/- | - | - - [s2x 4] - - - MB91V230  |MB91F233 MB91230
16bitx6 | - |ebitx2|sbitx2| - | 4 | 4/- | - | - -2 x 4] - - - MB91V230  |MBO1F233L MB91230
CAN:32Msg-buffer,
tebitx4 | - [16bitx1| - |- | 4 | 4/~ | 2] - - | - ls2x4| - | 5 |sMcech MBO1V245A  |MB91F248 MB91245
LIN
CAN:32Msg-buffer,
tebitx4 | - [1ebitx1| - |- | 4 | 4/-| 2] - - | - ls2x4| - | 5 |sMcech MBO1V245A  |MB91F2485 MB91245
LIN
CAN:32Msg-buffer,
tebitx4 | - [1ebitx1| - |- | 4 | 4/-| 2] - - | - ls2x4| - | 5 |sMcech MBO1V245A  |MB91248 MB91245
LIN
CAN:32Msg-buffer,
tebitx4 | - [1ebitx1| - |- | 4 | 4/~ | 2] - - | - ls2x4| - | 5 |sMcech MBO1V245A  |MB91248S MB91245
LIN
Tebitx8 | - |16bitx2| - |- | 3 | 3/- | - | - - T Yes | 5 - MBO1V260B | MB91263B MB91260B
Tebitx8 | - |1ebtx2| - |- | 3 | 3/- | - | - - T | Yes | 5 - MB91V260B  |MB91264B MB91260B
Tebitx8 | - |1ebitx2| - | -] 3 | 3/- | - | - - | Yes | 5 - MB91V260B | MB91F264B MB91260B
Tebitx4 | - |[1ebitxi| - |- | 2 | 2/- | - | - - " | Yes | 5 - MB91V265  |MB91266 MB91265
Tebitx4 | - |1ebitx1| - | -] 2 | 2/- | - | - - T Yes | 5 - MBO1V265  |MB91F267 MB91265
Tebitx4 | - |[1ebitxi| - | -| 2 | 2/- | 1] - - | Yes | 5 |CAN32Msgbufler, |MB91V265 | MB91F267N MB91265
16bitx8 | - - evitx2| 3| 7 | 7o |1 ]| - - ; - | s Ef\h';‘:sz“"sg'b“"er' MB91V280  |MB91F272  **|MB91270
16bitx8 | - - evitx2| 3| 7 | 7o |1 ]| - - ; - | s Ef\h';‘:sz“"sg'b“"er' MB91V280  |MB91F272S  **|MB91270
(Continued)
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Microcontrollers (32-bit Proprietary FR Family)

Operating

voltage: L AD D/A Timer
Series Package| vccay | Memal Memory | ROM RAM | Cache | EX |External
Product name M clock [Clock Interrupts converter | converter | 4gpit | Input | Output
name (RIS evatom ey Type | (oyte) | (oyte) | (Kbyte)) Ton) | BUS | (nitccn) | (bitxch) | umer | capture | compare
vy | M2 (ch) | (ch) (ch)
MB91270 |MB91F277 **1 100 5 32 2 FLASH | 256 KB| 10 KB - 16 Yes |[10bit x 24 - 3 16bit x 8 16bit x 8
MB91270 |MB91F277S **| 100 5 32 1 FLASH | 256 KB| 10 KB - 16 Yes |10bit x 24 - 3 [16bit x 8| 16bit x 8
MB91270 |MB91F273 100 5 32 2 FLASH | 512 KB| 24 KB - 16 Yes [10bit x 24 - 3 | 16bitx 8| 16bit x 8
MB91270 |MB91F273S 100 5 32 1 FLASH | 512 KB| 24 KB - 16 Yes [10bit x 24 - 3 | 16bitx 8| 16bit x 8
MB91270 |MB91F278 **1 100 5 32 2 FLASH | 512 KB| 24 KB - 16 Yes |[10bit x 24 - 3 | 16bitx 8| 16bitx 8
MB91270 |MB91F278S **1 100 5 32 1 FLASH | 512 KB| 24 KB - 16 Yes [10bit x 24 - 3 | 16bitx 8| 16bit x 8
MB91301 |MB91302A 144 3 68 1 MASK 4 KB| 4 KB 4 9 Yes [10bit x 4 - 3 |16bitx 4 -
NoROM/ . "
MB91301 |MB91302A-010 144 3 68 1 ExternaRoM|  ~ - 4 KB 4 9 Yes |[10bit x 4 - 3 16bit x 4 -
NoROM/ . "
MB91301 |MB91302A-020 144 3 68 1 ExternaRoM|  ~ - 4 KB 4 9 Yes |[10bit x 4 - 3 16bit x 4 -
MB91305 |MB91305 176 | 3 64 | 1 | NOROW L es kB| 4 16 | Yes |10bit x 10 - 3 |1evitxa| -
ExternalROM
MB91307 |MB91306R 120 3 66 1 NoROW - - | 64 KB 1 9 Yes ([10bit x 4 - 3 - -
ExternalROM
MB91307 |MB91307B 120 3 66 1 NoROW - - 1128 KB 1 9 Yes |[10bit x 4 - 3 - -
ExternalROM
MB91307 |MB91307R 120 3 66 1 NoROW - - 1128 KB 1 9 Yes |[10bit x 4 - 3 - -
ExternalROM
MB91310 |MB91F312A 144 3 40 2 FLASH | 512 KB| 16 KB - 5 - 10bit x 10 - 3 [16bit x 4| 16bit x 4
MB91319 (MB91316A 176 3 40 2 MASK | 512 KB| 32 KB - 5 - 10bit x 10 - 3 [16bit x 4| 16bit x 4
MB91319 [MB91F318R 176 3 40 2 FLASH |1024 KB| 48 KB - 5 - 10bit x 10 - 3 | 16bit x 4 | 16bit x 4
MB91345 |MB91F345B 100 3 50 1 FLASH | 512 KB| 32 KB - 24 Yes |10bit x 16 - 3 [16bit x 4| 16bit x 4
MB91345 |MB91F346B *| 100 3 50 1 FLASH |1024 KB| 32 KB - 24 Yes |[10bit x 16 - 3 | 16bit x 4 | 16bit x 4
MB91350A| MB91351A *| 120 3 50 2 MASK | 384 KB| 24 KB - 9 Yes |[10bit x 8| 8bit x 2 4 |16bitx 4| 16bitx 2
MB91350A| MB91352A 120 3 50 2 MASK | 384 KB| 16 KB - 9 Yes |[10bit x 8 | 8bit x 2 4 |16bit x 4 | 16bit x 2
MB91350A| MB91353A 120 3 50 2 MASK | 512 KB| 24 KB - 9 Yes |[10bit x 8 | 8bit x 2 4 16bit x 4| 16bit x 2
MB91350A| MB91F353A 120 3 50 2 FLASH | 512 KB| 24 KB - 9 Yes |[10bit x 8 | 8bit x 2 4 [16bit x 4| 16bit x 2
MB91350A| MB91354A 176 3 50 2 MASK | 384 KB| 16 KB - 17 Yes ([10bit x 12| 8bit x 3| 4 |16bitx4|16bitx8
MB91350A| MB91355A 176 3 50 2 MASK | 512 KB| 24 KB - 17 Yes ([10bit x 12| 8bit x 3| 4 |16bitx4|16bitx8
MB91350A| MB91F355A 176 3 50 2 FLASH | 512 KB| 24 KB - 17 Yes |[10bit x 12| 8bit x 3 4 |16bitx 4| 16bitx 8
MB91350A| MB91F356B 176 3 50 2 FLASH | 256 KB| 24 KB - 17 Yes |[10bit x 12| 8bit x 3 4 |16bit x 4| 16bitx 8
MB91360 |MB91F362GB 208 5 64 1 FLASH | 512 KB| 20 KB - 8 Yes |[10bit x 16(10bit x 2 6 [16bit x 4| 16bit x 4
MB91360 |MB91F364G 120 5 64 1 FLASH | 256 KB| 16 KB - 8 - 10bit x 12|10bit x 2 3 16bit x 4| 16bit x 2
MB91360 |MB91F365GB 120 5 64 1 FLASH | 512 KB| 36 KB - 8 - 10bit x 8 |10bit x 2 6 [16bit x 4| 16bit x 2
MB91360 |MB91F366GB 120 5 64 2 FLASH | 512 KB| 36 KB - 8 - 10bit x 8 - 6 [16bit x 4| 16bit x 2
MB91360 |MB91366GA 120 5 64 2 MASK | 512 KB| 36 KB - 8 - 10bit x 8 - 6 [16bit x 4| 16bit x 2
MB91360 |MB91F367GB 120 5 64 1 FLASH | 512 KB| 36 KB - 8 - 10bit x 8 - 3 | 16bitx 4| 16bitx 2
MB91360 |MB91F368GB 120 5 64 2 FLASH | 512 KB| 36 KB - 8 - 10bit x 8 - 3 | 16bitx 4| 16bitx 2
MB91360 |MB91F369GA 160 5 64 1 FLASH | 512 KB| 36 KB - 8 Yes [10bit x 10 - 6 - -
MB91360 |MB91F376G 120 5 64 2 FLASH | 768 KB| 36 KB - 8 - 10bit x 8 - 6 [16bit x 4| 16bit x 2
MB91401 [MB91402 144 3 33 1 NoROW - - |72 KB 4 2 Yes - - 3 - -
ExternalROM
MB91401 |MB91403 144 3 33 1 NoROW - - |72 KB 4 2 Yes - - 3 - -
ExternalROM

*: Under development, **: Under planning
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UART: Synchronous communication or asynchronous communication

A Serial
Timer e
communication
USB-| USB- LCDC q g
12c CAN - IE DMAC Evaluation Series
PWM PWC  |Up/Down|(ch,) UART/ | (¢ | Host | function | g @ (seg. x |Inverter (ch.) Note SEtes Product name -
RS timer timer | counter (ch.) | SIO (ch) | (ch) com.)
timer (ch.) a
(ch.) (ch.) (ch.) (ch.)
CAN:32Msg-buffer,
16bit x 8 - - 8bitx2| 3 7 7/- 1 - - - - - 5 |LIN, MB91V280 MB91F277 **MB91270
Clock superviser|
CAN:32Msg-buffer,
16bit x 8 - - 8bitx2| 3 7 71/- 1 - - - - - 5 |LIN, MB91V280 MB91F277S  **[MB91270
Clock superviser|
16bitx8 | - - |ebitx2| 3| 7 | 7/- | 1] - - - - - 5 Emiamsg'b““e" MB91V280  |MB91F273 MB91270
16bitx8 | - - |ebitx2| 3| 7 | 7/- | 1] - - - - - 5 Emiamsg'b““e" MB91V280  |MB91F273S MB91270
CAN:32Msg-buffer,
16bit x 8 - - 8bitx2| 3 7 71/- 1 - - - - - 5 |LIN, MB91V280 MB91F278 **MB91270
Clock superviser|
CAN:32Msg-buffer,
16bit x 8 - - 8bitx2| 3 7 71/- 1 - - - - - 5 |LIN, MB91V280 MB91F278S  **MB91270
Clock superviser|
16bit x 4 - - - 2 3 3/- - - - - - - 5 |SDRAM I/F MB91V301A MB91302A MB91301
16bit x 4 - - - 2 3 3/- - - - - - - 5 |RTOS MB91V301A MB91302A-010 (MB91301
16bit x 4 - - - 2 3 3/- - - - - - - 5 |ProgramLoader [MB91V301A MB91302A-020 | MB91301
16bit x 4 - 16bit x 1 - 4 5 5/- - - 1 - - - 5 |SDRAM I/F MB91305 MB91305 MB91305
- - - - 1 3 3/- - - - - - - 5 - MB91V307R MB91306R MB91307
- - - - 1] 3 | 3/-] - | - - - - - 5 - MB91V307R  |MB91307B MB91307
- - - - 1 3 3/- - - - - - - 5 - MB91V307R MB91307R MB91307
16bit x 4 - 16bit x 1 - 4 5 5/- - 1 1 - - - 5 |OSDC MB91FV310A |MB91F312A MB91310
16bit x 4 - 16bit x 1 - 4 5 5/- - - 1 - - - 5 |0OSDC, CCD MB91FV319R [MB91316A MB91319
16bit x 4 - [ebitx 1| - 4| 5 | 5/-| -] - 1 - - - 5 |OSDC,CCD  |MB91FV319R |MB91F318R MB91319
11ch (Multi
. ; . Function Serial
16bit x 8 - 16bit x 1|16bit x 2 Interface: UART/ - - - - - - 5 - MB91F345 MB91F345B MB91345
SI0/I2C)
11ch (Multi
; . " Function Serial P
16bit x 8 - 16bit x 1|16bit x 2 Interface: UART/ - - - - - - 5 - MB91F346 MB91F346B MB91345
SI0/I2C)
16bit x 3 - - 8bitx 1| 1 6 4/2 - - - - - - 5 - MB91V350A MB91351A *|MB91350A
16bit x 3 - - 8bitx 1| 1 6 4/2 - - - - - - 5 - MB91V350A MB91352A MB91350A
16bit x 3 - - 8bitx 1| 1 6 4/2 - - - - - - 5 - MB91V350A MB91353A MB91350A
16bit x 3 - - 8bitx 1| 1 6 4/2 - - - - - - 5 - MB91V350A MB91F353A MB91350A
16bit x 6 - - 8bitx2 | 1 8 5/3 - - - - - - 5 - MB91V350A MB91354A MB91350A
16bit x 6 - - 8bitx2| 1 8 5/3 - - - - - - 5 - MB91V350A MB91355A MB91350A
16bit x 6 - - 8bitx2 | 1 8 5/3 - - - - - - 5 - MB91V350A MB91F355A MB91350A
16bit x 6 - - 8bitx2 | 1 8 5/3 - - - - - - 5 - MB91V350A MB91F356B MB91350A
16bit x 8 |16bit x 8 - - 1 5 3/2 3 - - - - - 5 SMC MB91FV360GA [ MB91F362GB MB91360
Sound generotor
16bit x 4 - - - 1 4 2/2 1 - - - - - 5 - MB91FV360GA [ MB91F364G MB91360
16bit x 8 - - - 1 4 2/2 2 - - - - - 5 | Sound generotor | MB91FV360GA | MB91F365GB MB91360
16bit x 8 - - - 1 4 2/2 2 - - - - - 5 | Sound generotor | MB91FV360GA | MB91F366GB MB91360
16bit x 8 - - - 1 4 2/2 2 - - - - - 5 | Sound generotor | MB91FV360GA | MB91366GA MB91360
16bit x 4 - - - 1 3 1/2 2 - - - - - 5 - MB91FV360GA [ MB91F367GB MB91360
16bit x 4 - - - 1 3 1/2 2 - - - - - 5 - MB91FV360GA | MB91F368GB MB91360
16bit x 4 - - - 1 3 1/2 2 - - - - - 5 | Sound generotor | MB91FV360GA | MB91F369GA MB91360
16bit x 8 - - - 1 4 2/2 2 - - - - - 5 | Sound generotor | MB91FV360GA | MB91F376G MB91360
- - - - 1 2 2/- - - - - - - 5 |EtherMAC MB91402 MB91402 MB91401
- - - - 1] 2 |2/ -] - - - - - 5 ﬁ,’herMAC MB91403 MB91403 MB91401
sec
(Continued)
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Operating

voltage: L AD D/A Timer
Series Package| vccay | Memal Memory | ROM RAM | Cache | EX |External
Product name M clock [Clock Interrupts converter | converter | 4gpit | Input | Output
name (RIS evatom ey Type | (oyte) | (oyte) | (Kbyte)) Ton) | BUS | (nitccn) | (bitxch) | umer | capture | compare
vy | MH) ©h) | (h) | (ch)
MB91460 |MB91461 176 3 80 1 NoROM - - | 64 KB 4 16 Yes |10bit x 13 - 5 |16bitx 4| 16bit x 4
ExternalROM
MB91460 |MB91F467R 176 3 80 2 FLASH |1088 - | 64 KB 8 16 Yes |10bit x 16 - 5 |16bit x 4| 16bit x 4
MB91460 MB91F465BA 144 5 80 2 FLASH | 544 KB| 40 KB 8 16 Yes |10bit x 32 - 8 [16bit x 8| 16bit x 8
MB91460 |MB91F467BA 144 5 80 2 FLASH |1088 KB| 40 KB 8 16 Yes |10bit x 32 - 8 |16bitx 8| 16bitx 8
MB91460 |MB91F467DA 208 5 96 2 FLASH |1088 KB| 64 KB 8 14 Yes |10bit x 24 - 8 |16bitx 8| 16bitx 4
MB91460 (MB91F464AA 100 5 80 2 FLASH | 416 KB| 16 KB - 10 - |10bit x 21 - 8 [16bit x 8| 16bit x 6
MB91460 |MB91F465KA 120 5 80 2 FLASH | 544 KB| 16 KB 4 10 - |10bit x 26 - 8 [16bit x 8| 16bit x 8
MB91460 |MB91F465XA 100 5 100 2 FLASH | 544 KB| 32 KB - 11 - 10bit x 17 - 8 |16bitx 8| 16bitx 6
MB91470 |MB91F475 144 5 80 1 FLASH | 256 KB| 16 KB - 10 Yes |10bit x 20 - 2 |16bitx 4| 16bitx 6
MB91470 |MB91F478 144 5 80 1 FLASH | 384 KB| 24 KB - 10 Yes |10bit x 20 - 2 |16bitx 4| 16bitx 6
MB91470 |MB91F479 144 5 80 1 FLASH | 512 KB| 32 KB - 10 Yes |10bit x 20 - 2 |16bitx 4| 16bitx 6
MB91480 |MB91482 100 5 80 1 MASK | 256 KB| 16 KB - 10 - 10bit x 18 - 2 |16bitx 8 161132” x
MB91480 |MB91F487 100 5 80 1 FLASH | 512 KB| 32 KB - 10 - 10bit x 18 - 2 |16bitx 8 161132” x

*: Under development
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Microcontrollers (32-bit Proprietary FR Family)

UART: Synchronous communication or asynchronous communication

A Serial
Timer e
communication
USB-| USB- LCDC q g
12c CAN - IE DMAC Evaluation Series
PWM PWC  |Up/Down|(ch,) UART/ | (¢ | Host | function | g @ (seg. x |Inverter (ch.) Note SEtes Product name -
RS timer | timer | counter (ch.) | sIO (ch) | (ch.) com.)
timer (ch.) 4 .
(ch.) (ch.) (ch.) (ch.)
16bitx8 | - - -8 7 | 7] 2] - - - - - 5 Em‘ﬁmsg'b“”e" MB91V460 | MB91461 MB91460
CAN:32,64Msg-
16bit x 8 - - - 3 7 71/- 2 - - - - - 5 |buffer, MB91V460 MB91F467R MB91460
LIN
CAN:32Msg-buffer,
16bit x 16 - - 16bitx 2| 2 7 71/- 3 - - - - - 5 |LIN, MB91V460 MB91F465BA MB91460
Sound Gnerator
CAN:32Msg-buffer,
16bit x 16 - - 16bitx 2| 2 7 71/- 6 - - - - - 5 |LIN, MB91V460 MB91F467BA MB91460
Sound Gnerator
CAN:32Msg-buffer,
16bit x 12 - - 16bitx 2| 3 5 5/- 3 - - - - - 5 |LIN, MB91V460 MB91F467DA MB91460
Sound Gnerator
16bitx 10| - - A T - V25 T A I - - | s [CAEMSEOE vBotvago | MBO1F4B4AA [ MB91460
1ebitx 12| - - A T - V25 I I I - | 5 [N vBotvago | MBO1F4BSKA [ MB91460
CAN:32Msg-buffer,
16bit x 12 - - - 1 3 3/- 2 - - - - - 5 |LIN MB91V460 MB91F465XA MB91460
FlexRay
6¢ch (Multi Function
16bit x 4 - - 16bitx 1| Serial Interface: - - - - - Yes 5 |[BaseTimer*4ch [MB91V470 MB91F475 MB91470
UART/SIO/I?C)
6ch (Multi Function
16bit x 4 - - 16bitx 1| Serial Interface: - - - - - Yes 5 |BaseTimer*4ch [MB91V470 MB91F478 MB91470
UART/SIO/I?C)
6ch (Multi Function
16bit x 4 - - 16bitx 1| Serial Interface: - - - - - Yes 5 |[BaseTimer*4ch [MB91V470 MB91F479 MB91470
UART/SIO/I?C)
3ch (Multi Function
16bit x 8 - - - Serial Interface: - - - - - Yes 5 |BaseTimer*4ch [MB91V470 MB91482 *MB91480
UART/SIO/I?C)
3ch (Multi Function
16bit x 8 - - - Serial Interface: - - - - - Yes 5 |BaseTimer*4ch [MB91V470 MB91F487 MB91480

UART/SIO/I2C)
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Support Hardware for F2MC-8L Family

Development Tools

Target Microcontroller

Fujitsu ICE

Series name

Product name

Package
(Lead pitch, body size)

Probe

Equipment common to
series

Cable : MB2144-220

* Main unit : MB2141B

* Pod : MB2144-508

* Emulator debugger soft-
ware : SOFTUNE

¢ RS-232C cable

or
LAN cable

MB89051 LQFP-64P (0.65 mm, 12 x 12 mm)
MB89051 +
kIR0 FPT-64P-M09 Header : MB2144-227-01 *
QFP-48P (0.8 mm, 10 x 10 mm)
MB89120 MB89121 FPT-48P-M13 MB2144-203
N
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 .
MEGS144A DIP-64P-MO1 MB2144-201
MB89145
MB89140/A  |MB89146 A o mm. 14 x 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)
-101 to 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
B 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  \iBg9165L 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 ',;SEZSSFM(%GS mm, 14 x 14 mm) MB2144-202
MB89P165
-201 to 203 QFP-80P (0.8 mm, 14 x 20 mm)
FPT-80P-M06
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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)-egd pitch, (Converting foot patterns = AR L i (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
MB89P131
Unnecessary FPT-48P-M13 ROM-48QF2-28DP-8L MB89121
MB89P133A
Unnecessary FPT-48P-M13 ROM-48QF2-28DP-8L MB89123A
Unnecessary '\F/IIE'I? 35;3'\%‘3 ROM-48QF2-28DP-8L MB89125A
MB89PV130A
MB89P131 MB89131
MQP-48C-P01 Unnecessary ROM-48QF2-28DP-8L
(0.8 mm, 15 x 15 mm) *s ;‘;gg‘:xﬁ MB89P131
Unnecessary FPT-48P-M13 ROM-48QF2-28DP-8L MB89133A
MB89P133A
48QF-48SD-8L '\D"I?ffspll?,a& ROM-48SD-28DP-8L2
Unnecessary  [Voeor o ROM-48QF2-28DP-8L  [ME9O1998
MB89PV140 MB89P147 } . } MB89143A
MDP-64C-P02 Unnecessary DIP-64P-M01 ROM-64SD-28DP-8L4 MBS9144A
MB89PV140 MBB9P147 MB89145
MQP-64C-P01 Unnecessary FPT.64P-M ROM-64QF-28DP-8L4 MB89146
(1.0 mm, 16 x 22 mm) *s -64P-M06 MB89P147
MB89PV140 MB8OW147
MDP-64C-P02 Unnecessary DIP-64C-A06 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
MB89PV150-101 to 105 X L N MB89153
MQP-80C-P01 sg%QF'-:s?)%%Z?ssLl-_Dl\J/\?N Eﬂfﬁggﬁﬁm e ROM-80QF2-28DP-8L2  |MB89154
(0.8 mm, 16 x 22 mm) *5 MB89155
MB89P155-101 to 105 General-purpose MB89P155
Unnecessary FPT-80P-M06 EPROM Programmer * ROM-80QF-28DP-8L3 i s
MB89P155 (capable of programming MB89151A
g BoaPe- 8L UF 201 to 205 to MBM27C256A)  |ROM-80SQF-28DP-8L  |\iBg9152A
MB89PV150-101 to 105 FPT-80P-M05 MB89153A
MQP-80C-PO1 80QF-80QF2-8L-UP |MB89P155-201 to 205 MB89154A
(0.8 mm, 16 x 22 mm) *s | 80QF-80QF2-8L-DWN |FPT-80P-M11 ROM-80QF2-28DP-8L2  |\1Raqq55A
y 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;
MB89PV160-101 to 105 sggQF'_:ég%QFZiSL'_B%N “Fﬂfﬁgg;?aﬂm to 105 ROM-80QF2-28DP-8L2  |MB89165
MQP-80C-P01 VBBOP 1651015 108 MB89P165
(0.8 mm, 16 x 22 mm) * Unnecessary  |CpT.a0p-Mo6 ° ROM-80QF-28DP-8L3 -1011t0 105
Unnecessary  [Voeon %% ROM-80QF-28DP-8L3  |MB8IW165
IO 2
Morsoepor © 1% ["80F-80QF2-8L-UP |MB89P165-101 to 105 ROM-80QF2.28DP8L2  |MBB9163L
(0.8 mm. 16 x 22 mm) s | 80QF-80QF2-8L-DWN |FPT-80P-M11 MB89165L
Unnecessary  [Vooob 10510110105 ROM-80QF-28DP-8L3
IO .2
8oPV160-10110105  I=35QF-80QF2-8L-UP |MBB9P165-201 t0 203 MB89163A
MQP-80C-P01 80QF -80QF2-6L-DWN [FPT-50P-M11 ROM-80QF2-28DP-8L2  |MB89165A
(0.8 mm, 16 x 22 mm) *5 VB8P MB89P165
Unnecessary  |Ecoctomae 0 202 ROM-80QF-28DP-8L3  |-201 to 203
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Development Tools

Target Microcontroller

Fujitsu ICE

Package

Equipment common to

Series name Product name (Lead pitch, body size) Probe T
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 MB89185 FPT-64P-M06 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 ok 132';',2&23 MB2144-203
MB89P195 Rl
-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 o
MB89190A MB89193H DIP-28P-M03 MB2144-203 * Main unit : MB2141B
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
el DIP-32P-M06
W * RS-232C cable
or
MBB9202/R  |MBgoFopy  [SSOP-S4P (0.65mm, 11 6.1 mm) MB2144-201 LAN cable
MB89F202RY hall
MB89F202RY  |QFP-32P (0.8 mm, 7 x 7 mm)
LQFP-64P (0.65 mm, 12 x 12 mm)
mgggig; FPT-64P-M09
MB89480 MB8OP485 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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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

BESPV 150 48QF-28SOP-8L FPT-28P-M17 ROM-28SOP-28DP-8L MB89191

MQP-48C-P01 48QF-28SD-8L  |Not OTP ROM type General-purpose |\ 1 7P ROM type izt rlos

EPROM Programmer *7 MB89195

(0.8 mm, 15 x 15 mm) *°

48QF-28DP-8L

MB89P195-101

ROM-28DP-28DP-8L

MB89P195-101

DIP-28P-M05
48QF-28S0P-BL  [VDBIP 1904201 ROM-28S0P-28DP-8L N
MB89PV190A MB89191A/H
MQP-48C-PO1 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 Y IMBsorase Programmer *¢ Q MB89497
MQP-100C-PO1 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 ICE

Package

Equipment common to

Series name | Product name (Lead pitch, body size) Probe T
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
MB89538AC
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 MBBOPS5SA 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 MBB9S67AC (Lot -80F (0.65 mm, 1414 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 *4
BT 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 *10
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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
MB8YPV530 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 mgggiggg
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 *3
Serial programmer
General-purpose
EPROM Programmer *¢
(capable of programming
100SQF-100TQF-8L [VEESFEo8h - to MBM27C1001) ~ |ROM-100TQF-32DP-8LA
Yokogawa Digital
ter *3
MB89PV550A Serﬁ?ngmmer 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-50SQF-32DP-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
MBB9P568 1o MBM27C1001) | o\-80QF-32DP-8LA2
Unnecessary FPT-80P-M06 - - -
Recommended EPROM
MB89P585B MBS9P585E 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, | e EPROM o auarz o ause SR,
(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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Support Hardware for F2MC-8L Family

Development Tools

Target Microcontroller

Fujitsu ICE

A Package Equipment common to
Series name Product name (Lead pitch, body size) Probe s
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 : MI?.2144-220
MB89663R DIP-64P-MO Header : MB2144-216-01
MB8966OR  |MB89SE5R 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  |MB89BI6A 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)
Ll Sl MB89825 FPT-80P-M11 MB2144-202
MB89P825
MB89855R QFP-64P (1.0 mm, 14 x 20 mm)
MB89P857 FPT-64P-M06
MB8OWS57 ng_'gfg_ 702 Cable : MB2144-220
MB89850R +
MB89855R SH-DIP-64P . 1o
Moot e 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-MO4 +
Header : MB2144-212-01A
MB8986S QFP-80P (0.8 mm, 14 x 20 mm) Cable : MB2144-220
\IBE9860 mgggﬁgé FPT-80P-M06 .
QFP80C (08 M 14520 ) Header : MB2144-211-01A
- - , X i _80 *4
MB8OWS67 FPT-80G.AGD fir QFP-80
MB89898
MB89890 MB89899 ggﬁjggﬁ_&? mm, 14 x 20 mm) MB2144-202
MB89P899
MB89923
MB89920 MB89925 Sgﬁ_'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 pitch, (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-G4GF2-26DP-5L  |MBESROERE
- - FPT-64P-M09 - St
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) * MB89P657A i aRD. MB89657AR
Unnecessary FPT-100P-MO05 ROM-100SQF-28DP-8L MB89PE57A
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) oF80QF2-8L-DWN |FPT-80P-M11 ROM-80QF2-28DP-8L  |MBBOP677A
MB89P689
MB89689
MBB9PV680 o o6 General-purpose - |ROM-100QF-32DP-8LA  |\jggqpggg
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 MBB_9P80_8 General-purpose ROM-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-28DF-8L MB89P817A
(mounted to Probe Header)
MB89821
MB89PV820
80QF-80QF2-8L-UP |MB89P825 MB89823R
'\("(?g o mmy <5 | BOQF-B0QF2-BL-DWN |FPT-80P-M1 ROM-80QF2-28DP-8L3 |\ pgggos
’ ’ MB89P825
MB89P857 General-purpose MB89855R
FPT-64P-M06 EPROM Programmer [ROM-64QF-28DP-8L MB89P857
64SD-64QF-8L VBBOWE57 (capable of programming
MB89P857 FPT.64G.A02 to MBM27C256A)  |ROM-64QF-28DP-8L5 MB89W857
SH-DIP-64P
(mounted to Probe Header) MB89P857 MBB89855R
DIP-64P-MO01 MB89P857
Unnecessary VBBOWE57 ROM-64SD-28DP-8L —
FPT-64C-A06 MBBOV857
MB89P857 MB89P857Av
SH-DIP-64P 64SD-48QF-8L MB89W857 ROM-64SD-28DP-8L MB89863
(mounted to Probe Header) DIP-64P-MO1
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‘?'I??}\(SVSQE\I) 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 MBB9P92S (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

347

Support Hardware for

F2MC-8L Family



Support Hardware for F2MC-8L Family

Development Tools

Target Microcontroller Fujitsu ICE
A Package Equipment common to
Series name Product name (Lead pitch, body size) Probe T
MB89930A MB89935B SSOP-30P (0.65 mm, 5.6 x 9.7 mm) o« Mai § o
MB89930B  |MB89P935B  |FPT-30P-MO2 MB2144-203 Main unit : MB21418
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-SOCKETO048SAG (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

348



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-8L  [VE0979%58 Computer *2 ROM3-FPT30M02:8L  |[M5999998
(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
oo At o ot supporied  |FPT-64P-Mo9 EPROM Programmer *¢ Q MB89983
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 I/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+0OU-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 ICE
Series name | Product name (Lead pFi’tacct:‘, agg dy size) Header board MCU board Equmesr:etr::‘::smmon io
LQFP-64P MB2146-220
(0.5 mm, 10 x 10 mm) Includes: NQPACK064SD *2 x 1 MB2146-301A
MB95107B *! FPT-64P-M03 HQPACKO064SD *2 x 1
e MB95F108B *!' [LQFP-64P MB2146-221
(0.65 mm, 12 x 12 mm) Includes: NQPACKO064SB *2 x 1 MB2146-301A
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
MB95108AM *! [FPT-64P-M03 HQPACKO064SD *2 x 1
IERITEOAL MB95F108AM *'[LQFP-64P MB2146-221
(0.65 mm, 12 x 12 mm) Includes: NQPACKO064SB *2 x 1 MB2146-303A
FPT-64P-M09 HQPACKO064SB140 *2 x 1
LQFP-48P MB2146-210
(0.5mm, 7 x 7 mm) Includes: NQPACK048SD *2 x 1 MB2146-301A
MB95116B *! FPT-48P-M26 HQPACKO048SD *2 x 1
(eSS MB95F118B *' [BCC-48P
(0.5 mm, 7 x 7 mm) — MB2146-301A
LCC-48P-M09
MB95117M *! LQFP-52P MB2146-260
MB95110M MBO5F118M (0.65 mm, 10 x 10 mm) Includes: NQPACKO052SB *2 x 1 MB2146-303A
FPT-52P-M01 HQPACKO052SB *2 x 1
LQFP-100P MB2146-250
(0.5 mm, 14 x 14 mm) Includes: NQPACK100SD *2 x 1 * BGM adapter :
VMB9s120  |MBosFizg s |TPT-100P-M20 HQPACK100SD *2 x 1 MB2146-301A| MB2146-09
QFP-100P MB2146-251 MB2146-302A\, £ 1 iator debugger software -
(0.65 mm, 14 x 20 mm) Includes: NQPACK100RB179 *2 x 1 SOFTUNE 99 :
FPT-100P-M06 HQPACK100RB179 *2 x 1
LQFP-100P MB2746-250 « USB cable
{05 mm. 14 < 14 mm) Incudes: NQPACK100SD = x 1 MB2146-303A| (bundied to MB2146-09)
- - X
MB95120MB [MB95F128MB QFP-T00P VB5T46357
(0.65 mm, 14 x 20 mm) Includes: NQPACK100RB179 *2 x 1 MB2146-303A
FPT-100P-M06 HQPACK100RB179 *2 x 1
SOP-28P
MB95136M *1 MB2146-270
MBISTIOM  |\1posrragm =+ [ (127 M, 86X 1775 MM lingiudes: SSA-28YR1-M17 x 1 MB2146-303A
LQFP-32P MB2146-200
MB95140 MB95F146 *! (0.8 mm, 7 x 7 mm) Includes: NQPACKO032SA *2 x 1 MB2146-301A
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 HQPACKO048SD *2 x 1
MB95150M [MB95F156M TQFP55P VIB5T46367 MB2146-303A
(0.65 mm, 10 x 10 mm) Includes: NQPACKO052SB *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 [QFP64P VMB2146573 MB2146-303A
(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
MB95EV100D-103 FPT-64P-M03 Flash Support Group, Inc. TEF110-108F35AP MBS 108AM
(The evaluation device has been MB95F108AM *!
mounted on the MCU board.) MB95F108AM

FPT-64P-M09 Flash Support Group, Inc. TEF110-108F36AP

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 '|\:A§-|?55-,2|1:‘1|3||\g1 Flash Support Group, Inc. TEF110-95118PMC mggg;}zgﬂw
mounted on the MCU board.)
MB95FV100D-101 'ILAF?'??EJ)E’BMZO Flash Support Group, Inc. TEF110-95F128HSPFV
MB95FV100D-102 *

- . MB95F128 *1

(The evaluation device has been MB95F128
mounted on the MCU board.) FPT-100P-MO06 Flash Support Group, Inc. TEF110-95F128HSPF

MB95F128MB
MB95FV100D-103 FPT-100P-MO05 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 138M. 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
MB95FV100D-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 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
MB90330A MB90334A MB§0V330€
MB9O0F334A (PGA-299C)
LQFP-120P
(0.5 mm, 16 x 16 mm) MB2132-492 *5
FPT-120P-M21
* LQFP-64P
MB90335 MB90337 *1 (0.65 mm, 12 x 12 mm) MB2132-493 *5 MB9OV330A
MB9OF337 *! FPT-64P-M09 (PGA-299C)
MB90341E *!
MB90341ES **
MB90341CE *
MB90341CES *!
MB90342E
MB90342ES
MB90342CE
MB90342CES
MB90F342E
MB90F342ES ) )
MB90F342CE LQFP-100P * Main unit : MB2147-01
MB9OF342CES (0.5 mm, 14 x 14 mm) MB2147-581 *5 Adantor board
*1 FPT-100P-M05 * Adaptor board :
MB90F343E VB2 147-00

MB90340E

MB90F343ES *!
MB90F343CE *!
MB9O0F343CES *!
MB9OO0F345E
MB90F345ES
MB9O0F345CE
MB90F345CES
MB90346E
MB90346ES
MB90346CE
MB90346CES
MB9OF346E
MBO0F346ES
MB90F346CE
MB9O0F346CES
MB90347E
MB90347ES
MB90347CE
MB90347CES
MB9OO0F347E
MB9OF347ES
MB90F347CE
MB90F347CES
MB90348E *!
MB90348ES *!
MB90348CE *!
MB90348CES *!
MB90349E
MB90349ES
MB90349CE
MB90349CES
MB9OF349E
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':;%%;g?:ltwgr) Iﬁ;aa&';arg(fo?gpgg::g;' Programmer (manufacture) Product name
MB90F334A . TSUZUKI DENSAN
FPT-120P-M05 TEF110-334F22AP ™ « TF-WRITER
- MB90333A
Flash Support Group YR/II(o‘gawa} P|g|tal Computer MB90334A
* Main unit: AF2xx MBOOF334A
* 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 "
MB90F342E
MB90F342ES MB90341E *!
MB90F342CE MB90341ES *!
MB90F342CES MB90341CE *
MBOOF343E *! MB90341CES *!
MB90F343ES * MB90342E
MB90F343CE *! MB90342ES
MB9O0F343CES *! MB90342CE
MB90F345E MB90342CES
MB90F345ES MB90F342E
MB90F345CE MB90F342ES
MB90F345CES MB90F342CE
MB90F346E Flash Support Group TEF110-328F13AP-2 *8 MB90F342CES
MB90F346ES MB90F343E *
MB90F346CE MB9O0OF343ES *!
MB90F346CES MB90F343CE *
MBO0F347E MB90F343CES*!
s
MB9OF347CES Flash Support Group mgggigjggg
MB9OE349E * Main unit: AE9101 ) MB9OF345CES
MB9OF349ES (Under planning excluding MB90346E
MB90F349CE MB9OF347) MB90346ES
MB90F349CES MB90346CE
FPT-100P-M05 Yokogawa Digital Computer MB90346CES
Main unit: AF2xx
MBO0F342E » Control modules compatible with vari- MB9OES46E
MBOOF342ES ous microcontrollers MBYOF346ES
MB9OF342CE « Other options MB9O0F346CE
MB9OF342CES SEEDIEEREEIEE
MB9OF343E *! MB90347E
MBOOF343ES *! MB90347ES
MBYOF343CE *' GEtimocE
MBYOF343CES * LrtigllEs
MB9OF345E bl
MBOOF345ES SEEAREATZS
MB9OF345CE et
MB9OF345CES AR
MB9OF346E Flash Support Group TEF110-328F12AP-2 *¢ el
MB9OF346ES MB90348ES *!
MB9OF346CE MB90348CE *'
MB9OF346CES MB90348CES *!
MB9OF347E MBO0349E
MB9OF347ES MBO0349ES
MBOOF347CE MB90349CE
MB90F347CES MB90349CES
MB9OF349E MBOOF349E
MBOOF349ES MB9OF349ES
MB9OF349CE MBOOF349CE
MB90OF349CES MB9OF349CES
FPT-100P-M06
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Support Hardware for FAMC-16LX Family

Development Tools

Target Microcontroller

Fujitsu 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
VA 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 :
MB90F352ES MB2147-20
MBOOF352TE » Evaluation device :
MB9OOF352TES LQFP-64P (separately available)
MB9OF356E (0.5 mm, 10 x 10 mm) MB2147-542 » Emulator debugger soft-
MB9OF356ES FPT-64P-M24 ware : SOFTUNE
MBOOF356TE * RS-232C cable or
MB90F356TES USB cable or
MB90F357E LAN cable
MB90F357ES
MB9OOF357TE
MB90OF357TES
MB90362E
MB90362ES
MB90362TE
MB90362TES
MB90F362E
MB9OF362ES MB9OV340E-101/103
MB9OO0OF362TE
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 mggg%gz (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) MB90V370
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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Equipment for Program to Flash/OTP/EPROM Target
Microcontroller subject Program Parallel Programmer Serial Programmer Microcontroller
Product name (;;?I%Ig:twgr) I(A::aa;;';arg(fo?g?gg:z::)n Programmer (manufacture) Product name
MB90F351E
MB90F351ES MB90351E
MB90F351TE MB90351ES
MB90F351TES MB90351TE
MBOOF352E MB90351TES
MB90F352ES MB90352E
MB90F352TE MB90352ES
MB90F352TES MB90352TE
MB90F356E Flash Support Group TE110-352F30AP *8 MB90352TES
MB90F356ES MB90356E
MB9OF356TE MB90356ES
MB90F356TES MB90356TE
MBO0F357E MB90356TES
MB90F357ES MB90357E
MB90F357TE -
MBOOF357TES Yoko‘gawa‘\ P|g|tal Computer mggggg;‘?g
FPT-64P-M23 A bl with vari. MB90357TES
MBO0F351E . patible with vart- ly\BgoF351E
ous microcontrollers
MBYOF351ES * Other options AEET B
MB9OF351TE MB90F351TE
MB90F351TES MB90F351TES
MB90F352E MB90F352E
MB90F352ES MB90F352ES
MB90OF352TE MB90F352TE
MB90F352TES MB90F352TES
MB90F356E Flash Support Group TEF110-90F352A MBOOF356E
MB9OF356ES MB90F356ES
MB9O0F356TE MB9O0OF356TE
MB9OF356TES MB90F356TES
MB90OF357E MB9OF357E
MB90F357ES MB90F357ES
MB9OF357TE MB90F357TE
MB90F357TES MB90F357TES
FPT-64P-M24
MB90362E
MB90362ES
MB90362TE
MB90362TES
mgggiggggs Flash Support Group MBOOF362E
* Main unit: AF9101 MB90F362ES
MB90F362TE
MBOOF362TES Yok Digital Comput e
MB9OF367E Flash Support Group TEF110-387F15AP-2 *8 if.ga"""’.‘ Digial Lomputer
MBYOF367ES * Main unit: AF2xx ] ) ) MB90367E
MBOOF367TE o Contrql modules compatible with vari- [MB90367ES
MB9OF367TES ous mmrqcontrollers MB90367TE
FPT-48P-M26 * Other options MB90367TES
MB90F367E
MB90F367ES
MB90F367TE
MB90F367TES
2 1o Flash Support Group TE110-372F17AP *2 Not supported Moooere,
'\FAI?'I??Zinm Flash Support Group TE110-372F17AP *8 Not supported MB9O0F377
'\F"F'?T??Zi;‘f‘M i Flash Support Group TE110-372F17AP Not supported MBOOF378
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Support Hardware for FAMC-16LX Family

Development Tools

Target Microcontroller

Fujitsu 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(g.?TBrB’,\;ZXJ 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&5116 mm) MB2132-469 » Emulator debugger soft- (PGA-299C)
ware : SOFTUNE
* RS-232C cable or
USB cable or
LAN cable
MB90M407
MB90M407A
QFP-100P
MBoomdos  [MIBSOM408 (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
MB9OF423GB 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
HEL IR b MB90439S (PGA-256C)
MB90F438L
MSSOFESELS L are.tooe
MBOOF439S (0.5mm, 14 x 14mm) MB2132-496 *5
FPT-100P-M05
* Main unit : MB2147-01
* Adaptor board :
MB2147-10
MB90440G MB90443G *! ?oFZéman 20 mm) MB2132-464 5 ) 5;22:::33 g\(/e;illﬁ)l: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 Mbooaors
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 . . . . |MB90394HA
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- MB9OMA408A
FPT-100P-M06 ous microcontrollers MB9OMF408
* Other options MBOOMF408A
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
MB9OF428GC Data I/0 5023 MBOOF423GC
FPT-100P-M06 - MB90427GA
Yokogawa Digital Computer MB90427GB
MB90F423GA : ! MFO00-709A *¢ * Main unit: AF2xx
MB90F423GB Minato Electronics MFO05-709B *° » Control modules compatible with vari- mgggigggg
MB90F423GC ous microcontrollers MB90428GB
MB9OOF428GA Flash Support Group TEF110-580F03AP-2 *8 * Other options MB90428GC
MB90F428GB MB90F428GA
MB90F428GC MB90F428GB
FPT-100P-MO05 Data I/0 Not supported o
Minato Electroni 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 MF00-9895 " TSUZUKI DENSAN
MF05-989A *° . TE-WRITER
MB90F443G N Yokogawa Digital Computer MB90443G *!
FPT-100P-M06 Flash Support Group TEF110-553F01AP-2 ™ « 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 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
L= MB90F456 ég'?Tg;IZ/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
g:—é%fp%la MB2132-434 * Main unit : MB2147-01
* Adaptor board :
MB2147-10
* Evaluation device :
MB90460 Moootes %F A o) MB2132-434 separately available MB90V460
MBOOF462 FPLF-64I5-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 * Dy cape or
FPT-64P-M09
QFP-100P
(0.65mm, 14 x 20 mm) MB2132-464 *5
FPT-100P-M06
MB90F481B o Mai e . MB90V480
MB90480B MB90F4828 Main unit: MB2147-01 |’ pGA-299C)
LQFP-100P * Adaptor board :
(0.5mm, 14 x 14mm) MB2132-496 s | MB2147-20
FPT-100P-M05 . Lo
» 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) MB2132-434 |« Adaptor board :
FPT.64P-M0G +64SD-64QF-8L **| MB2147-10
* Evaluation device :
MB90495G mggg;ﬁgge separately available MB90V495G
MBOOF498G (PGA-256C)
* Emulator debugger soft-
LQFP-64P ware : SOFTUNE
':(g._i_igz'nlgn',vl1029x 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 - MBOOF4555
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;‘fﬁoe Flash Support Group TEF110-562F06AP-2 *8 MB90467
MB90F462
Data 1/0 Not supported
TSUZUKI DENSAN
Minato Electronics MF13-786B *¢ « TE-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
B *6 MB90F482B
MB9OF481 Minato Electronics m:zgg;ggg o
MB90F482
MB90F488 Flash Support Group TEF110-580F03AP-2 *8
MB90F489
FPT-100P-M05 Data I/O Not supported
Minato Electroni MF00-989B *¢
inato Electronics MF05-989A * TSUZUKI DENSAN
MB9O0F488B * TF-WRITER
FPT-100P-M06 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
MIBOOF 488 MF05-7098 « Main unit: AF2xx MB90F489B
* * 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 MF05-7858 *°
MB90F497G
- D *8
'\FAIE'I?ZZ;QI\B/SG Flash Support Group TEF110-562F06AP-2 TSUZUKI DENSAN
* TF-WRITER
Data 1/0 Not supported
Yokogawa Digital Computer mggggizge
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 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
MBS0540G 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
a0 & MBOOF548GL « Adaptor board : MB90V540G
MB90F548GLS MB2147-10 (PGA-256C)
MB9OF548GS
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  [* S-232C cable or
FPT-100P-M06 USB cable or
LAN cable
MB90552A
MB90552B
MB90T552A
MB90550A MB90553A MB90V550A
MB90550B MB90553B LQFP-100P (PGA-256C)
MBY0T553A (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)
MB9OF562
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/O 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
MFO00-709A *6 Yokogawa Digital Computer MBIOFS43
MBOOF543 Minato Electronics MFO05-709B *° « Main unit: AF2xx mggg:ﬁgﬁgs
MB90F543G/GS " Control modules compatible with vari-
FPT-100P-MO05 Flash Support Group TEF110-580F03AP-2 *8 ous microcontrollers
Data 1/0 Not supported * Other options
. . MF00-989B *6 MB9OF546G
MB9OF546G/GS Minato Electronics MF05-989A *0 MB90F546GS
MBOOF548G/GS MB90547G
MB9OF548GL/GLS Flash Support Group TEF110-553F01AP-2 *¢ dlEkaEtics
MB90549/G/GS m39054Sgs
d : 90548
FPT-100P-M06 Data I/0 S5023 MBO0F548G
MFO0700A = MBO0F548GL
; ; - MB90F548GLS
MB9OF546G/GS Minato Electronics MF05-709B *¢ 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 MBOO0F549G
MB90F549GS
General-purpose EPROM
ME‘??SSS?GOG 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
007007 MB90T553A
. . - MB90P553A
Minato Electronics MFO05-709B *° MB9OE553A
'\Fﬂl?'??gglisl\A/los 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
MB9O0F562B Flash Support Group TEF110-562F05AP-2 *8 * Control modules compatible with vari-
DIP-64P-MO1 ous microcontrollers
Data I/0 Not supported « Other options
. . MF13-786B *¢ MB90561
MB9OF562 Minato Electronics MFEO5-7868 * mg%%;A
MB90F562B * 9056
Flash Support Group TEF110-562F07AP-2 *8 MB90562A
FPT-64P-M09
Data I/0 Not supported MB9OF562
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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Development Tools

Target Microcontroller

Fujitsu ICE

Evaluation Device

. Package . :
Series name Product name (Lead pitch, body size) Probe Main unit, other
QFP-64P
(1.0mm, 14 x 20mm) “186241835_'22&_&
e FTP-64P-M06
MB90565 MB90568 '\("F'?gg\_’z‘r’ssgc)
MB90F568
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 o
MB90570A/C MB90574C (0.5mm, 20 x 20mm) MB2132-468 *5 * Main unit : MB2147-01 MB90V570A
MB9OF574 FPT-120P-M13 Adaptor board (PGA-256C)
MB9O0F574A ° :
M8385§3 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
psosaoo NE%ES80CA et o
MB90F584CA LQFP-100P
MB90587C (0.5mm, 14 x 14mm) MB2132-496 *°
MB90587CA FPT-100P-M05
MB90591G
QFP-100P
MB90590G mgggggzée (0.65mm, 14 x 20mm) MB2132-464 *° ’\(/Eggvzssggcc.)
MBOOF594G FPT-100P-M06
QFP-100P
MB90595G mggggggge (0.65mm, 14 x 20mm) MB2132-464 * |\(/||?§2\_/2559§CG)
FPT-100P-M06
MB90V800-101
MB90803 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)
(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-
Iz 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 *5
FPT-80P-M11
LQFP-100P MBYOV340E-101
MB90867E (0.5 mm, 14 x 14 mm) MB2147-581 *5 (1-clock system)
MB90867ES FPT-100P-M05 or
MBS0BG0E/ES MB9O0F867E QFP-100P MB90V340E-102
MB90F867ES (0.65 mm, 14 x 20 mm) MB2147-582 * (2-clock system)

FPT-100P-M06

(PGA-299C)
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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 MF05-786B *° MB90F568
MB90F568
FPT-64P-M09 Flash Support Group TEF110-562F07AP-2 *8
Data I/0 Not supported
. . MFO00-729B *¢
Minato Electronics MFO5-729B *° MB90574C
MB90F574A MB9OF574
- . - D *8
FPT-120P-M21 Flash Support Group TEF110-574F04AP-2 MBOOF574A
Data 1/0 Not supported
- *6
Minato Electronics 2 TSUZUKI DENSAN Moooars
MB90F574A - * 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
MBOOF574A Flash Support Group TEF110-523F08AP-2 *® ous microcontrollers MBS
FPT-120P-M05  Other options MB90F574
Data I/O Not supported MB90OF574A
MB90F583C . . MF00-989B *¢
MB9OF583CA Minato Electronics MFO5-989A *¢ MB90583C
MB9OF584C Flash Support Group TEF110-553F01AP-2 *8 MBY0583CA
MB90F584CA MB90F583C
FPT-100P-M06 Data I/O $5023 ™7 MB9OF583CA
MB9OF583C . . MF00-709A *6 MBO0OF584C
MBOF583CA Minato Electronics MFO5-709B ** MBYOF584CA
MB90F584C Flash Support Grou TEF110-580F03AP-2 ™ IR
MB90F584CA PP P MB90587CA
FPT-100P-MO05 Data I/O Not supported
. . MF00-989B *¢
Minato Electronics . MB90591G
MBoorooig MF05-989A ™2 MB9OF591G
FPT-100P-M06 Flash Support Group TEF110-553F01AP-2 *8 MB90594G
Data I/O $5023 *7 MB9OF594G
. . MF00-989B *¢
Minato Electronics MFO5-989A *°
MB90F598G N MB90598G
FPT-100P-M06 Flash Support Group TEF110-553F01AP-2 *8 MB9OF598G
Data 1/0 S5023 *7
MB90803
'\F"F'?T??ggg‘_‘,age Flash Support Group TEF110-328F12AP-2 *8 MB90804 *2
MB90F804
'Yokogawa Digital Computer
* 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
MB9O0F822A
MB90F823A Flash Support Group TEF110-822F32AP
FPT-80P-M11
MB9O0F867E
MB90F867ES Flash Support Group TEF110-328F13AP-2 MB90867E
FPT-100P-M05 MB90867ES
MB90F867E MB90F867E
MB9OOF867ES Flash Support Group TEF110-328F12AP-2 *8 MBO0F867ES

FPT-100P-M06
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Development Tools

Target Microcontroller Fujitsu ICE
i Package i . Evaluation Device
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
MB90F883A 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
LQFP-48P * Evaluation device :
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 MB2147-20 (PGA-299C)
MB90F949A LQFP-100P « Evaluation device :
(0. 5 mm, 14 x 14 mm) MB2147-584 e
(separately available)
FPT-100P-M05
* Emulator debugger soft-
LQFP-48P ware : SOFTUNE
MB90F962 ) * RS-232C cable or MB90V340E
MB90960 (0.5 mm, 7 x 7 mm) MB2147-5421 USB cable or B
MB90F962S FPT-48P.M26 LAN otle (PGA-299C)
LQFP-64P
MB90980 MB90F983 (0.5 mm, 10 x 10 mm) MB2147-541 *5 I\(/IFI‘3G92V24;3950B)
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: 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

ltaly: Eurosab International s.r.l 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
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.

364



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
MB90OF883A MB90882S
MB90F883AS Flash Support Group TEF110-328F13AP-2 *¢ MB90883
MB9OO0F884A MB90883S
MB90OF884AS MB90884
FPT-100P-M05 MB90884S
MB90F882 MB90F882
MB90F882S MB90F882S
MB90F883A MB9O0F883A
MB9OF883AS Flash Support Group TEF110-328F12AP-2 *8 MBO0F883AS
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 MBOOFS97S
FPT-48P-M26 * Other options
MB90F922
MB90F922S Flash Support Group TEF110-304F 16AP mgggigﬁﬁs
FPT-64P-M03
MB90F946A
MB90F947A
MBYOF949A Flash Support Group TEF110-328F12AP-2 MB90947A
FPT-100P-M06 MB90F946A
MB90F946A MB9O0F947A
MB9O0F947A MB90F949A
MBOOF949A Flash Support Group TEF110-328F13AP-2
FPT-100P-M05
MB90F962
MB9OF962S 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)
NQPACKO064SD-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. 4.10I or higher) ;
Contact details: TEL (81-45) 591-5611; FAX (81-45) 592-2854
*7: Compatible Data /0 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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Target Microcontroller Development Tools
Package Fujitsu ICE
Lead pitch
Product name (bod zize)’ - Evaluation Device
y Adapter, header Main unit, other - Package
Package code pier, J 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
HE RS (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 ::()P?n;r;é:f’\;z‘lfmm) Note: Tokyo Eletech IC socket is required separately 326;35
(1-set is bundled: NQPACK120SD, HQPACK120SD).
- Adapter board: MB2197-160
MB91F127 '(‘OQSF 21';102 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: MBZ19‘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 3 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-M08 (1-set is bundied: NQPACK144SD-ND, HQPACK144SD) . |- RS232C cable or USB cable or LAN |- DSU3
’ ’ cable
- Debugger software: SOFTUNE
MB91154 LQFP-144 :Q‘;Z’éﬁr_ ';;;ggg"ﬁg;gfﬂs" - MB91FV150
mgg} lﬁgsA S:()F.i'zl_[qr:‘,‘%?’\;onOmm) 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 sy 120 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 parately 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

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 MODEL1893/
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 MODEL 1893/
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 MODEL1893/
1931)
MF05-1271
(for MODEL1940)

MB91F158
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Target Microcontroller Development Tools
Package Fujitsu ICE
Product name (Lead pitch, - Evaluation Device
body size) I
Package code Adapter, header Main unit, other - Package
- DSU type
LQFP-100P - Adapter_ board: MB2198-140 - MB91V210
- Header: MB2198-142
MB91F211 (0.5mm, 14 x 14mm) Note: Tokvo El hic Ket 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
MB91213 (0.5mm, 20 x 20mm) - Header: MB2198-141 - PGA420
MB91F213 FPT-144P-M08 Note: Tokyo Eletech IC socket is required separately _DSU4
(1-set is bundled: NQPACK144SD-ND, HQPACK144SD)
- Adapter board: MB2198-130
MB91F223 I(_oOsFr:; e somm) | Header: MB2198-132 aavaz0
MB91F223S FF;T-144’1P-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) .
* - . -
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 separatel
( ) y q p: y
FPT-100P-M06 (1-set is bundled: NQPACK100RB179-A,
HQPACK100RB179) .
MB91266 LQFP-64 - Adapter board: MB2198-130 - MB91V265A
- Header: MB2198-128
MB91F267 (0.65mm, 12 x 12mm) Note: Tokyo Eletech IC Ket i ired tel - PGA401
MB91F267N FPT-64P-M09 ote: 10 YO etecl socket Is required separately - DSU4
(1-set is bundled: NQPACK064SB, HQPACK064SB140) .
MB91F273 - Adapter board: MB2198-130
MB91F273S LQFP-100 - Header: MB2198-129 - MB91v280
(0.5mm, 14 x 14mm) ) . . - 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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Support Hardware for FR Family

Development Tools

Equipment for Program to Flash

Evaluation board

Microcontroller Subject to

Parallel programmer

Serial programmer

Target
Microcontroller

Program
Fujitsu Sunhayato Corp. T Maker name 02 O +BLEDEIE Product name
(Package) adapter Product name
Not supported Not supported MB91F211 Flash Support Group **|Under development — MB91F211
FPT-100P-M20 PP P
MB91F213 5 MB91213
Not supported Not supported FPT-144P-M08 Flash Support Group TEF110-91F213 — MB91F213
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] g:gs .
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-MBO1‘ Flash Support Group *5| TEF110-264F34AP|  NETIMPRESS *6
; %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 *¢
MB91F267 Yokogawa Digital MB91266
Not supported Not supported FPT-64P-M09 Flash Support Group *3| TEF110-267F43AP Computer MB91F267
NETIMPRESS *¢ MB91F267N
- 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 ICE
Product name (Lead pitch, - Evaluation Device
body size) I
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 M e - MB91FV310A
MB91F312A (0.5 mm, 20 x 20 mm) - - DSU cable: - LQFP-144
FPT-144P-M08 MB2198-10 - DSU4
Evaluation device: separately avail-
able
MB91316A LQFP-176 - Debugger software: SOFTUNE - MB91FVSTOA
MB91F318R (0.5 mm, 24 x 24 mm) : - RS232C cable: Commercial product | E2TT-176
FPT-176P-M07 . . . P - DSU4
(9pin-9pin cross)
- USB1.1 cable: Commercial product
- LAN cable: Commercial product
- MB91F345B
MB91F3458 '(‘OQSF P00 4 ) ) - MB91F3468
MB91F346B *! iy . - LQFP-100
FPT-100P-M05 . DSU4
MB91351A LQFP-120 - Adapter board: MBZ19*8-1 10 - MB91V350A
MB91352A - Header: MB2198-112 *3
(0.5mm, 16 x 16mm) . . - BGA420
MB91353A FPT-120P-M21 Note: Tokyo Eletech IC 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 :dapter_ board: MBZ19§33 110 LAN cable: Commercial product - MB91V350A
- Header: MB2198-111
MB91F355A (0-5mm, 24 x 24mm) |\ 4 okyo Eletech IC socket ired tel - BGA420
EPT-176P-M02 ote: |0Kyo Eletecl socket Is required separately -DSU4
MB91F356B (1-set is bundled: NQPACK176SD, HQPACK176SD.
QFP-208 e 2197120 - MB91FV360GA
MB91F362GB (0.5 mm,28 x 28 mm) Note: N . . - PGA401
FPT-208P-M04 ote: Tok_yo Eletech IC socket is required separately . DSU3
(1-set is bundled.: NQPACK208SD, HQPACK208SD) .
- Main unit:
MB2198-01
- DSU cable:
MB2198-10
- Evaluation device: separately avail-
LQFP-120 able
MB91F364G (0.5mm, 16 x 16mm) - Debugger software: SOFTUNE
FPT-120P-M21 - R$232C cable: Commercial prod-
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
mgg}‘gggggB (0.5mm, 16 x 16mm)
FPT-120P-M21
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Support Hardware for FR Family

Development Tools

Equipment for Program to Flash

Evaluation board

Microcontroller Subject to

Parallel programmer

Target

Serial programmer | Microcontroller

Program
Fujitsu Sunhayato Corp. T Maker name 02 O +BLEDEIE Product name
(Package) adapter Product name
- MB91925EB - — — — — MB91305
. . MB91306R
e e otsuoores | - - - e
: MB91307R
MFO00-1526
- MB91918EB Not supported MBO1FVST0A | i oto Electronics * | (for MODEL1893/ | Not supported | MB91F312A
FPT-144P-M08 1931)
MB91FV319A . - MF05-1695 MB91316A
- MB91923EB Not supported FPT-176P-M07 Minato Electronics ** (for MODEL1940) Not supported MB91F318R
. MB91F345B
Not supported Not supported — — — Under planning MB91F3468B *'
Minato Electronics *# |Under development
. MB91351A
- Main board: MB91906EB Not supported MB91F353A Y°kg%am‘”aug§”a' MB91352A
- Daughter board: MB91922EB PP FPT-120P-M21 NETIMPF})’{ESS v | MB91353A
MB91F353A
Flash Support Group *3| TEF110-353F18AP
MF13-1361
Minato Electronics *# | (for MODEL1893/
1981) Yokogawa Digital o
- Main board: MB91906EB MB91F355A MB91355A
) Not supported Computer
- Daughter board: MB91916EB FPT-176P-M02 NETIMPRESS *¢ MB91F355A
MB91F356B
Flash Support Group *3| 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 *4 1931) Computer MB91F362GB
MB91F362GA , Connection use of ICE is MF05-892 NETIMPRESS *¢
possible (NQPACK socket is used). (for MODEL1940)
MB91F364G MF00-064
Not supported Not supported Minato Electronics ** | (for MODEL1893/ Not supported MB91F364G
FPT-120P-M21 1931)
MFO00-964
Not supported Not supported MB91F365GE Minato Electronics ** | (for MODEL1893/ Not supported MB91F365GB
FPT-120P-M21 1931)
MF00-964
MB91F366GB . - MB91366GA
Not supported Not supported FPT-120P-M21 Minato Electronics ** | (for M?&Elﬂs%/ Not supported MB91F366GB
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Target Microcontroller Development Tools
Package Fujitsu ICE
Lead pitch
Product name (Lead pitch, - Evaluation Device
body size) I
Package code Adapter, header Main unit, other - Package
- 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
MB91F369GA (0.65mm,28 x 28mm) |~ Adapter board: MB2197-120 - PGA401
FPT-160P-M15 - Header: MB919360-160 .DSU3
LQFP-144P - MB91402
MB91402 (0.5 mm, 20 x 20 mm) — - LQFP144
FPT-144P-M08 - DSU3
LQFP-144P - MB91403
MB91403 (0.5 mm, 20 x 20 mm) — - LQFP144
FPT-144P-M08 - DSU3
LQFP-176P - MB91461
MB91461 (0.5 mm, 24 x 24 mm) — -LQFP176
FPT-176P-M07 - DSU4
LQFP-100P . - MB91V460
MBO1F464AA (0.5mm, 14 x 14 mm) | Adapter board: MB2198-600 — - BGAG60
FPT-100P-M20 - Header: MB2198-606 (non level shifter) - Main unit: _DSU4
MB2198-01
LQFP-120P . - DSU cable: - MB91V460
MB91F465KA (0.5 mm, 16 x 16 mm) |" Qdazter_ t,;,‘l’;gé"é'%%;%'so? st MB2198-10 - BGAG60
FPT-120P-M21 - Header: -609 (non level shifter) - Evaluation device: separately avail- |- pSU4
able
LQFP-100P - Adapter board: MB2198-600 - Debugger software: SOFTUNE - MB91V460
MB91F465XA (0.5 mm, 14 x 14 mm) |- Header: MB2198-602 (non level shifter) - RS232C cable: Commercial prod- - BGA660
FPT-100P-M20 - FlexRay expansion board: MB2198-603 uct(9pin-9pin cross) - DSU4
N - USB1.1 cable: Commercial product |~
I(-OQE'::SnrlZgZ x24mm) | Adapter board: MB2198-300 - LAN cable: Commercial product R ggfgggo
FPT-176P-M07 - Header: MB2198-305 (level shifter) - DSU4
MB91F467RA
LQFP-176P - Adapter board: MB2198-600 - MB1V460
(0.5 mm, 24 x 24 mm) ) . - BGA660
FPT-176P-M07 - Header: MB2198-601 (non level shifter) - DSU4
LQFP-176P - Adapter board: MB2198-600 - MB91V460
MB91F467BA (0.5 mm, 24 x 24 mm) |- Header: MB2198-604 (non level shifter) - BGA660
FPT-176P-M07 - Header: MB2198-634 (level shifter) - DSU4
LQFP-176P - Adapter board: MB2198-600 - MB91V460
MB91F465BA (0.5 mm, 24 x 24 mm) |- Header: MB2198-604 (non level shifter) - BGA660
FPT-176P-M07 - Header: MB2198-634 (level shifter) - DSU4
LQFP-176P - Adapter board: MB2198-600 - MB91V460
MB91F467DA (0.5 mm, 24 x 24 mm) |- Header: MB2198-605 (non level shifter) - BGA660
FPT-176P-M07 - Header: MB2198-635 (level shifter) - DSU4
LQFP-144P - Adapter board: MB2198-160 - MB9TFV470
(0.4 mm, 16 x 16 mm) Header: MB2198-161 - BGA224
MB91F475 FPT-144P-M12 - header: - -DSU4
MB91F478
MB91F479 PFBGA-144P - MB91FV470
(0.8 mm, 12 x 12 mm) — - BGA224
BGA-144P-M06 -DSuU4
LQFP-100P . - MB91FV470
MBO1F487 (0.4 mm, 16 x 16 mm) :QZZZL‘?’_ t,i;’;;‘i'g"é'ﬁfs;%'wo -BGA224
FPT-144P-M12 ) - 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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Support Hardware for FR Family

Development Tools

Equipment for Program to Flash

Evaluation board

Microcontroller Subject to

Parallel programmer

Serial programmer

Target
Microcontroller

Program
Fujitsu Sunhayato Corp. T Maker name 02 O +BLEDEIE 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 MBO1FS68GE | i ato Electronics ** | (for MODEL1893/ | Notsupported | 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)
MB91943EB — — — — — MB91402
MB91943EB — — — — — MB91403
Not supported Not supported — — — — MB91461
Not supported Not supported — — — — MB91F464AA
Not supported Not supported — — — — MB91F465KA
Not supported Not supported — — — — MB91F465XA
Not supported Not supported — — — — MB91F467RA
Not supported Not supported — — — — MB91F467BA
Not supported Not supported — — — — MB91F465BA
Not supported Not supported — — — — MB91F467DA
Yokogawa Digital
Not supported Not supported — — — Computer
NETIMPRESS *'.*¢ | MB91F475
MB91F478
Yokogawa Digital MB91F479
Not supported Not supported — — — Computer
NETIMPRESS *1.*6
Yokogawa Digital
Not supported Not supported — — — Computer MB91F487

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
- LQFP
L1 Lead less chip carrier — Quad lead e 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 Fuijitsu.

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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Index

Part number Page Document code Part number Page Document code
MB89051 40 DS07-12551-2E MB89P195 6 DS07-12512-8E
MB89F051 40 DS07-12551-2E MB89195A 6 DS07-12512-8E
MB89121 8 DS07-12509-7E MB89P195A 6 DS07-12512-8E
MB89123A 8 DS07-12509-7E MB89V201 12 -
MB89125A 8 DS07-12509-7E MB89202 12 DS07-12561-1E
MB89PV130A 8 - MB89F202 12 DS07-12561-1E
MB89131 8 DS07-12510-10E © MB89F202R 12 -
MB89P131 8 DS07-12510-10E © MB89F202RY 12 -
MB89133A 8 DS07-12510-10E MB89202Y 12 -
MB89P133A 8 DS07-12510-10E MB89F202Y 12 -
MB89135A 8 DS07-12510-10E MB89PV470 14 -
MB89P135A 8 DS07-12510-10E MB89475 14 DS07-12552-1E
MB89PV140 36 - MB89P475 14 DS07-12552-1E
MB89143A 36 DS07-12528-3E MB89PV480 24 -
MB89144A 36 DS07-12528-3E MB89485 24 DS07-12559-1E
MB89145 36 DS07-12522-3E MB89P485 24 DS07-12559-1E
MB89146 36 DS07-12522-3E MB89485L 24 DS07-12559-1E
MB89P147 36 DS07-12522-3E MB89P485L 24 DS07-12559-1E
MB89PV150 26 - MB89PV490 34 -
MB89151 26 DS07-12506-4E MB89498 34 DS07-12560-1E
MB89151A 26 DS07-12506-4E MB89F499 34 DS07-12560-1E
MB89152 26 DS07-12506-4E MB89PV530 18 DS07-12548-4E
MB89152A 26 DS07-12506-4E MBB89535A 18 DS07-12547-5E
MB89153 26 DS07-12506-4E MB89537A 18 DS07-12547-5E
MB89153A 26 DS07-12506-4E MB89537AC 18 DS07-12547-5E
MB89154 26 DS07-12506-4E MB89F538 18 DS07-12547-5E
MB89154A 26 DS07-12506-4E MB89P538 18 -
MB89155 26 DS07-12506-4E MB89538A 18 DS07-12547-5E
MB89155A 26 DS07-12506-4E MB89538AC 18 DS07-12547-5E
MB89P155 26 DS07-12506-4E MB89F538L 18 DS07-12548-4E
MB89PV160 28 - MB89PV550A 34 -
MB89161 28 DS07-12405-3E MB89557A 34 DS07-12550-1E
MB89161A 28 DS07-12405-3E MB89558A 34 DS07-12550-1E
MB89163 28 DS07-12405-3E MB89P558A 34 DS07-12550-1E
MB89163A 28 DS07-12405-3E MB89PV560 30 -
MB89165 28 DS07-12405-3E MB89567A 30 DS07-12555-1E
MB89165A 28 DS07-12405-3E MB89567AC 30 DS07-12555-1E
MB89P165 28 DS07-12405-3E MB89P568 30 DS07-12555-1E
MB89W165 28 DS07-12405-3E MB89583B 40 DS07-12543-4E
MB89PV180 22 - MB89583BW 40 DS07-12543-4E
MB89181 22 DS07-12404-2E MB89585B 40 DS07-12543-4E
MB89182 22 DS07-12404-2E MB89P585B 40 DS07-12543-4E
MB89183 22 DS07-12404-2E MB89585BW 40 DS07-12543-4E
MB89184 22 - MB89P585BW 40 DS07-12543-4E
MB89185 22 - MB89589B 40 DS07-12543-4E
MB89P185 22 DS07-12557-1E MB89P589B 40 DS07-12543-4E
MB89PV190A 6 - MB89PV630 16 -
MB89PV190 6 - MB89635R 16 DS07-12531-2E
MB89191 6 DS07-12512-8E MB89636R 16 DS07-12531-2E
MB89191A 6 DS07-12512-8E MB89637R 16 DS07-12531-2E
MB89191AH 6 DS07-12512-8E MB89PV650A 32 -
MB89193 6 DS07-12512-8E MB89653AR 32 DS07-12530-2E
MB89193A 6 DS07-12512-8E MB89655AR 32 DS07-12530-2E
MB89193AH 6 DS07-12512-8E MBB89656AR 32 DS07-12530-2E
MB89195 6 DS07-12512-8E MB89P657A 32 DS07-12530-2E
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Part number Page Document code Part number Page Document code
MB89657AR 32 DS07-12530-2E MB90V340E-103 114, 120 DS07-13746-2E
MB89663R 18 DS07-12532-2E MB90V340E-104 114, 120 DS07-13746-2E
MB89P665 18 - C MB90341CE 130 DS07-13747-1E
MB89665R 18 DS07-12532-2E C MB90341CES 130 DS07-13747-1E
MB89PV670A 20 - C MB90341E 130 DS07-13747-1E
MB89673AR 20 DS07-12537-1E C MB90341ES 130 DS07-13747-1E
MB89675AR 20 DS07-12537-1E MB90342CE 130 DS07-13747-1E
MB89P677A 20 - MB90F342CE 130 DS07-13747-1E
MB89677AR 20 DS07-12537-1E MB90342CES 130 DS07-13747-1E
MB89PV680 10 - MB90F342CES 130 DS07-13747-1E
MB89689 10 DS07-12525-2E MB90342E 130 DS07-13747-1E
MB89P689 10 DS07-12525-2E MB90OF342E 130 DS07-13747-1E
MB89PV800 32 - MB90342ES 130 DS07-13747-1E
MB89803 32 DS07-12549-1E MB90F342ES 130 DS07-13747-1E
MB89805 32 DS07-12549-1E C MB90F343CE 130 DS07-13747-1E
MB89P808 32 DS07-12549-1E C MB90F343CES 130 DS07-13747-1E
MB89816A 16 DS07-12507-3E C MB90F343E 130 DS07-13747-1E
MB89P817A 16 DS07-12507-3E C MB90F343ES 130 DS07-13747-1E
MB89PV820 28 - MB90F345CE 130 DS07-13747-1E
MB89821 28 DS07-12513-6E MB90F345CES 130 DS07-13747-1E
MB89823R 28 DS07-12513-6E MB90F345E 130 DS07-13747-1E
MB89825 28 DS07-12513-6E MB90OF345ES 130 DS07-13747-1E
MB89P825 28 DS07-12513-6E MB90346CE 128 DS07-13747-1E
MB89865 38 DS07-12504-5E MB90F346CE 128 DS07-13747-1E
MB89867 38 DS07-12504-5E MB90346CES 128 DS07-13747-1E
MB89P867 38 DS07-12504-5E MB90F346CES 128 DS07-13747-1E
MB89W867 38 DS07-12504-5E MB90346E 128 DS07-13747-1E
MB89PV890 36 - MB90F346E 128 DS07-13747-1E
MB89898 36 DS07-12524-4E MB90346ES 128 DS07-13747-1E
MB89899 36 DS07-12524-4E MB90F346ES 128 DS07-13747-1E
MB89P899 36 DS07-12524-4E MB90347CE 128 DS07-13747-1E
MB89PV920 30 - MB90F347CE 128 DS07-13747-1E
MB89923 30 DS07-12526-1E MB90347CES 128 DS07-13747-1E
MB89925 30 DS07-12526-1E MB90F347CES 128 DS07-13747-1E
MB89P928 30 DS07-12526-1E MB90347E 128 DS07-13747-1E
MB89PV930A 12 - MB90F347E 128 DS07-13747-1E
MB89935B 12 DS07-12541-6E MB90347ES 128 DS07-13747-1E
MB89P935B 12 DS07-12541-6E MB90F347ES 128 DS07-13747-1E
MB89PV940 22 - C MB90348CE 128 DS07-13747-1E
MB89943 22 DS07-12536-5E C MB90348CES 128 DS07-13747-1E
MB89945 22 DS07-12536-5E C MB90348E 128 DS07-13747-1E
MB89P945 22 DS07-12536-5E C MB90348ES 128 DS07-13747-1E
MB89PV980 24 - MB90349CE 128 DS07-13747-1E
MB89983 24 - MB90F349CE 128 DS07-13747-1E
MB89P985 24 - MB90349CES 128 DS07-13747-1E
MB90V330A 146 - MB90F349CES 128 DS07-13747-1E
MB90333A 146 DS07-13734-1E MB90349E 128 DS07-13747-1E
MB90334A 146 - MB90F349E 128 DS07-13747-1E
MB90F334A 146 DS07-13734-1E MB90349ES 128 DS07-13747-1E
MB90337 146 DS07-13735-1E MB90F349ES 128 DS07-13747-1E
MB90F337 146 DS07-13735-1E MB90351E 118 DS07-13744-2E
MB90V340E-101 96, 104, 114, | DS07-13749-1E MB90OF351E 118 DS07-13744-2E

118, 128, 130 MB90351ES 118 DS07-13744-2E
MB90V340E-102 96, 104, 114, | DS07-13749-1E MB90OF351ES 118 DS07-13744-2E
118, 128, 130 MB90351TE 118 DS07-13744-2E
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MB9OF351TE 118 DS07-13744-2E MB90MV405 144 -
MB90351TES 118 DS07-13744-2E MB90M407 144 DS07-13718-2E
MB9OF351TES 118 DS07-13744-2E MB90M408 144 DS07-13718-2E
MB90352E 118 DS07-13744-2E MB90MF408 144 DS07-13718-2E
MB9O0OF352E 118 DS07-13744-2E MB90V420G 122, 124 -
MB90352ES 118 DS07-13744-2E MB90423GA 122 DS07-13711-4E
MB90OF352ES 118 DS07-13744-2E MB90F423GA 122 DS07-13711-4E
MB90352TE 118 DS07-13744-2E MB90423GC 122 DS07-13711-4E
MB90F352TE 118 DS07-13744-2E MB90F423GC 122 DS07-13711-4E
MB90352TES 118 DS07-13744-2E MB90427GA 124 DS07-13711-4E
MB9OF352TES 118 DS07-13744-2E MB90427GC 124 DS07-13711-4E
MB90356E 120 DS07-13744-2E MB90428GA 124 DS07-13711-4E
MB90OF356E 120 DS07-13744-2E MB90F428GA 124 DS07-13711-4E
MB90356ES 120 DS07-13744-2E MB90428GC 124 DS07-13711-4E
MB9O0F356ES 120 DS07-13744-2E MB90F428GC 124 DS07-13711-4E
MB90356TE 120 DS07-13744-2E MB90437L 106 DS07-13727-1E
MB9OF356TE 120 DS07-13744-2E MB90437LS 106 DS07-13727-1E
MB90356TES 120 DS07-13744-2E MB90438L 106 DS07-13727-1E
MB90OF356TES 120 DS07-13744-2E MB90F438L 106 DS07-13727-1E
MB90357E 120 DS07-13744-2E MB90438LS 106 DS07-13727-1E
MB90F357E 120 DS07-13744-2E MB90F438LS 106 DS07-13727-1E
MB90357ES 120 DS07-13744-2E MB90439 106 DS07-13727-1E
MB90F357ES 120 DS07-13744-2E MB90F439 106 DS07-13727-1E
MB90357TE 120 DS07-13744-2E MB90439S 106 DS07-13727-1E
MB9OF357TE 120 DS07-13744-2E MB90F439S 106 DS07-13727-1E
MB90357TES 120 DS07-13744-2E MB90V440G 124 -
MB9OF357TES 120 DS07-13744-2E MB90443G 124 DS07-13716-2E
MB90362E 114 DS07-13746-2E MB90F443G 124 DS07-13716-2E
MB90F362E 114 DS07-13746-2E MB90455 96 DS07-13728-3E
MB90362ES 114 DS07-13746-2E MB90F455 96 DS07-13728-3E
MB90F362ES 114 DS07-13746-2E MB90455S 96 DS07-13728-3E
MB90362TE 114 DS07-13746-2E MB90F455S 96 DS07-13728-3E
MB9OF362TE 114 DS07-13746-2E MB90456 96 DS07-13728-3E
MB90362TES 114 DS07-13746-2E MB90F456 96 DS07-13728-3E
MB90F362TES 114 DS07-13746-2E MB90456S 96 DS07-13728-3E
MB90367E 114 DS07-13746-2E MB90F456S 96 DS07-13728-3E
MB90OF367E 114 DS07-13746-2E MB90457 96 DS07-13728-3E
MB90367ES 114 DS07-13746-2E MB90F457 96 DS07-13728-3E
MB9OF367ES 114 DS07-13746-2E MB90457S 96 DS07-13728-3E
MB90367TE 114 DS07-13746-2E MB90F457S 96 DS07-13728-3E
MB9OF367TE 114 DS07-13746-2E MB90V460 98 -
MB90367TES 114 DS07-13746-2E MB90462 98 DS07-13714-1E
MB9OF367TES 114 DS07-13746-2E MB90F462 98 DS07-13714-1E
MB90V370 142 - MB90467 98 DS07-13714-1E
MB90372 142 DS07-13729-1E MB90V480B 108 -
MB9OF372 142 DS07-13729-1E MB90F481B 108 -
MB90F378 112 DS07-13740-1E MB90F482B 108 -
MB90V378 112 - MB90483C 108 DS07-13722-8E
MB90387 116 DS07-13717-3E MB90V485B 100, 108 DS07-13722-8E
MB90F387 116 DS07-13717-3E MB90487B 108 DS07-13722-8E
MB90387S 116 DS07-13717-3E MB90488B 108 DS07-13722-8E
MB9O0F387S 116 DS07-13717-3E MB90F488B 108 DS07-13722-8E
MB90V390HB 134, 136 - MB90F489B 108 DS07-13722-8E
MB90394HA 136 DS07-13723-6E MB90V495G 96, 116, 122 -
MB90OF394HA 136 DS07-13723-6E MB90497G 122 DS07-13713-3E
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MB90F497G 122 DS07-13713-3E MB90591G 136 DS07-13704-5E
MB90F498G 122 DS07-13713-3E MB90F591G 136 DS07-13704-5E
MB90V520A 140 - MB90594G 136 DS07-13704-5E
MB90522B 140 DS07-13707-3E MB90F594G 136 DS07-13704-5E
MB90523B 140 DS07-13707-3E MB90V595G 126 -
MB90F523B 140 DS07-13707-3E MB90598G 126 DS07-13705-6E
MB90V540G 106, 126, 132 - MB90F598G 126 DS07-13705-6E
MB90543G 126 DS07-13703-5E MB90V800 140 -
MB90F543G 126 DS07-13703-5E MB90803 140 DS07-13733-2E
MB90543GS 126 DS07-13703-5E MB90804 140 -
MB90F543GS 126 DS07-13703-5E MB90F804 140 DS07-13733-2E
MB90F546G 132 DS07-13703-5E MB90V820 102 -
MB90F546GS 132 DS07-13703-5E MB90822 102 DS07-13738-2E
MB90547G 132 DS07-13703-5E MB90F822A 102 DS07-13738-2E
MB90547GS 132 DS07-13703-5E MB90823 102 DS07-13738-2E
MB90548G 132 DS07-13703-5E MB90F823A 102 DS07-13738-2E
MB9O0OF548G 132 DS07-13703-5E MB90867E 104 DS07-13748-1E
MB90F548GL 132 DS07-13703-5E MB90F867E 104 DS07-13748-1E
MB90F548GLS 132 DS07-13703-5E MB90867ES 104 DS07-13748-1E
MB90548GS 132 DS07-13703-5E MB90F867ES 104 DS07-13748-1E
MB90F548GS 132 DS07-13703-5E MB90V880A-101 110 -
MB90549G 132 DS07-13703-5E MB90V880A-102 110 -
MB90F549G 132 DS07-13703-5E MB90882 110 DS07-13743-2E
MB90549GS 132 DS07-13703-5E MB90F882 110 DS07-13743-2E
MB90F549GS 132 DS07-13703-5E MB90F882S 110 DS07-13743-2E
MB90V550A 102 - MB90883 110 DS07-13743-2E
MB90552A 102 DS07-13706-4E MB90F883A 110 DS07-13743-2E
MB90T552A 102 DS07-13706-4E MB90F883AS 110 DS07-13743-2E
MB90552B 102 DS07-13706-4E MB90884 110 DS07-13743-2E
MB90553A 102 DS07-13706-4E MB90F884A 110 DS07-13743-2E
MB90F553A 102 DS07-13706-4E MB90F884AS 110 DS07-13743-2E
MB9OP553A 102 DS07-13706-4E MB90F897 116 DS07-13731-3E
MB90T553A 102 DS07-13706-4E MB90F897S 116 DS07-13731-3E
MB90553B 102 DS07-13706-4E MB90V920-101 138 -
MB90V560 98, 100 - MB90V920-102 138 -
MB90561A 98 DS07-13715-3E MB90F922NA 138 -
MB90562A 98 DS07-13715-3E MB90F922NAS 138 -
MB90F562B 98 DS07-13715-3E MB90F946A 134 DS07-13741-2E
MB90567 100 DS07-13715-3E MB90947A 134 DS07-13741-2E
MB90568 100 DS07-13715-3E MB90F947A 134 DS07-13741-2E
MB90F568 100 DS07-13715-3E MB90F949A 134 DS07-13741-2E
MB90V570A 112 - MB90F962 96 DS07-13749-1E
MB90573 112 DS07-13701-8E MB90F962S 96 DS07-13749-1E
MB90F574A 112 DS07-13701-8E MB90982 100 DS07-13742-1E
MB90574C 112 DS07-13701-8E MB90F983 100 DS07-13742-1E
MB90V580B 104 - MB91101A 224 DS07-16301-4E
MB90583C 104 DS07-13710-4E MB91107A 224 -
MB90F583C 104 DS07-13710-4E MB91108 224 DS07-16305-3E
MB90583CA 104 DS07-13710-4E MB91121 224 DS07-16303-3E
MB90F583CA 104 DS07-13710-4E MB91F127 226 DS07-16310-1E
MB90F584C 104 - MB91F128 226 DS07-16310-1E
MB9O0OF584CA 104 - MB91133 226 DS07-16308-2E
MB90587C 104 DS07-13710-4E MB91F133A 226 DS07-16308-2E
MB90587CA 104 DS07-13710-4E MB91151A 228 DS07-16312-1E
MB90V590G 136 - MB91154 228 DS07-16306-3E
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MB91155 228 DS07-16306-3E MB91F368GB 244 DS07-16401-4E
MB91F155A 228 DS07-16306-3E MB91F369GA 244 DS07-16401-4E
MB91F158 228 DS07-16316-1E MB91F376G 244 DS07-16401-4E
MB91F211 236 DS07-16804-1E MB91402 246 -
MB91213 236 DS07-16804-1E MB91403 246 -
MB91F213 236 DS07-16804-1E MB91461 248 DS07-16602-1E
MB91F223 236 DS07-16806-1E MB91F464AA 250 -
MB91F223S 236 DS07-16806-1E MB91F465BA 252 -
MB91F233 238 - MB91F465KA 250 -
MB91233L 238 DS07-16506-2E MB91F465XA 254 -
MB91F233L 238 DS07-16506-2E MB91F467BA 252 -

© MB91248 238 DS07-16803-2E MB91F467DA 254 -
MB91F248 238 DS07-16803-2E MB91F467R 248 -

© MB91248S 238 DS07-16803-2E MB91F475 256 DS07-16901-2E
MB91F248S 238 DS07-16803-2E MB91F478 256 DS07-16901-2E
MB91263B 240 DS07-16507-2E MB91F479 256 DS07-16901-2E
MB91264B 240 DS07-16507-2E © MB91482 256 DS07-16901-2E
MB91F264B 240 DS07-16507-2E MB91F487 256 DS07-16901-2E
MB91266 240 - MB95FV100D-101 44, 46, 48,56 | DS07-12616-1E
MB91F267 240 - MB95FV100D-102 56 DS07-12616-1E
MB91F267N 240 - MB95FV100D-103 44,48, 50, 52, 54| DS07-12613-2E

C MB91F272 242 - MB95F104AJ 50 -

C MB91F272S 242 - MB95F106AJ 50 -
MB91F273 242 DS07-16801-2E MB95107B 48 DS07-12617-1E
MB91F273S 242 DS07-16801-2E MB95108AM 50 DS07-12614-2E

C MB91F277 242 - MB95F108AM 50 -

C MB91F277S 242 - MB95F108B 48 -

C MB91F278 242 DS07-16801-2E © MB95F114J 48 -

C MB91F278S 242 DS07-16801-2E © MB95116B 46 DS07-12615-1E
MB91302A-010 230 - © MB95F116J 48 -
MB91302A-020 230 - © MB95117M 48 DS07-12611-2E
MB91302A 230 DS07-16502-3E MB95F118B 46 -
MB91305 230 DS07-16703-1E MB95F118M 48 -
MB91306R 230 DS07-16314-2E MB95F124JB 54 DS07-12610-2E
MB91307B 230 DS07-16309-3E MB95F126JB 54 DS07-12610-2E
MB91307R 230 DS07-16314-2E © MB95F128 56 -
MB91F312A 232 DS07-16505-2E © MB95128MB 54 -
MB91316A 232 DS07-16705-1E MB95F128MB 54 DS07-12610-2E
MB91F318R 232 DS07-16705-1E MB95F133J 44 -
MB91F345B 242 DS07-16704-1E MB95F134J 44 -

© MB91F346B 242 DS07-16704-1E MB95136M 44 DS07-12612-3E
MB91351A 234 DS07-16503-3E MB95F136M 44 -
MB91352A 234 DS07-16503-3E © MB95F146 44 -
MB91353A 234 DS07-16503-3E MB95F156M 52 DS07-12613-2E
MB91F353A 234 DS07-16503-3E © MB95F168M 52 DS07-12609-1E
MB91354A 234 DS07-16503-3E O: Under planning, ©: Under development
MB91355A 234 DS07-16503-3E
MB91F355A 234 DS07-16503-3E
MB91F356B 234 DS07-16503-3E
MB91F362GB 244 DS07-16401-4E
MB91F364G 244 DS07-16401-4E
MB91F365GB 244 DS07-16401-4E
MB91366GA 244 -

MB91F366GB 244 DS07-16401-4E
MB91F367GB 244 DS07-16401-4E
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circuit examples, in this document are presented solely for the
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