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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




LENESAS
M16C/1N Group

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

REJ03B0002-0100Z
Rev.1.00
2004.10.20

1. Overview
The M16C/1N group consists of single-chip microcomputers that use high-performance silicon gate CMOS
processes and have a on-chip M16C/60 series CPU core. The microcomputers are housed in 48-pin plastic
mold QFP package. These single-chip microcomputers have both high function instructions and high in-

struction efficiency and feature a one-megabyte address space and the capability to execute instructions at
high speed.

1.1 Applications
Automotive and industrial control systems, other automobile, other
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M16C/1IN Group

1. Overview

1.2 Performance Overview

Table 1.1 gives an overview of the M16C/1N group performance specification.

Table 1.1 Performance overview

Item

Performance

Number of basic instructions

91 instructions

Shortest instruction execution time

62.5 ns (when f(XIN)=16MHz)

Memory ROM See Table 1.2 Performance overview
size RAM See Table 1.2 Performance overview
I/O port PO to P5: 37 lines
Multifunction | T1 8 bits x 1
timer X, TY,TZ 8 bits x 3

TC 16 bits x 1
Serial I/O (UART or clock synchronous) | x 2

A/D converter
(maximum resolution: 10 bits)

x 12 channels
(Expandable up to 14 channels)

D/A converter

8 bits x 1

CAN controller

1 channel, 2.0B active

Watchdog timer

15 bits x 1 (with prescaler)

Interrupts

15 internal causes, 8 external causes, 4 software causes

Clock generating circuits

3 internal circuits

Power supply voltage

4.2 V to 5.5V (when f(XIN)=16MHZz)

Power consumption

70mW(Vce=5.0V, f(XIN)=16MHz)

REJO03B0002-0100Z

1/0 I/O withstand voltage | 5V
characteristics | Output current 5mA (10mA:LED drive port)
Device configuration CMOS silicon gate
Package 48-pin LQFP

Rev.1.00 Oct 20,2004 page 2 of 29 RENESAS



M16C/1N Group 1. Overview

1.3 Block Diagram
Figure 1.1 shows block diagram of the M16C/1N group.

IS AN SN S S S &

I/O ports [ potPo] [ PortPi| [PortP2] [PortP3 | [PortP4 |  [PortPs |

Internal peripheral functions 1

Timer A/D converter D/A converter
(10 bits x 12 channels, (8 bits x 1 channel)
expandable to 14 channels) 1

X . System clock generator
TimerX (8bits)y | 1 oo

Timer 1 (8 hits)

XIN-XOouT
1 Timer Y (8 bits) UARIE/;CL?; kxs éns:;:c::) Sio XCIN-XCOoUT
Timer Z (8 bits) On-chip oscillation X
Timer C (16 bits) [CAN controller (1 channel)|
I M16C/60 series 16-bit CPU core Memory
Registers Program counter ROM |
(Note 1)
R | RIL Stack pointers
1 Watchdog timer R2 RAM
(15 bits) R3 (Note 2) |
A0 Vector table
AL
1 FB Flag register
[ SB | FLG | Multiplier
1
| _ _ _ _ _ _ _ _ _ _ I
Note 1: ROM size depends on MCU type.
Note 2: RAM size depends on MCU type.
Figure 1.1 Block diagram
Rev.1.00 Oct 20,2004 page 3 of 29 RENESAS
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M16C/1N Group 1. Overview

1.4 Performance Overview
Table 1.2 shows performance overview.

Table 1.2 Performance overview As of June 2004

Type No. ROM RAM Package Remarks
M301N2M4T-XXXFP(D) 32Kbytes 1Kbytes
M301N2M8T-XXXFP(D) Mask ROM
M301N2F8TFP(D) 64Kbytes 3Kbytes 48P6Q-A
M301N2F8FP(D) Flash memory

(D): Under development

Type No. M30 IN 2 M

>’ M 4 T - XXX FP
Package type:

FP: Package 48P6Q-A

ROM No.
Omitted for flash memory version

Indicates differences in characteristics and usage etc:
Nothing: CommonQO
T.0 Automobiles

ROM size:
4: 32 KbytesO 8: 64 Kbytes

Memory type:
M: Mask ROM version
F: Flash memory version

Indicates pin count, etc
(The value itself has no specific meaning)

M16C/1IN Group
M16C Family
Figure 1.2 Type No., memory size, and package
Rev.1.00 Oct 20, 2004 page 4 of 29 RENESAS
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M16C/1IN Group

1. Overview

1.5 Pin Configuration

Figure 1.3 shows pin configurations (top view) of the M16C/1N group.

= = IR =
s ¢ 3 LlpEss
I, B 23ikEcE
~ 0 S VoA O S d a4 o o ™
o = M OO O IFT I ITITOMm
oo >0 >000000
EebgtrE st
DDV N NN
PO6/AN1 4 [37 | 24| «»P44/INT2
P0s/AN2 +»>[38] 23] «»P45/INTo
P04/AN3 +»>[39] 22 ] +»P10/KI0/AN8
VREF —>[40] 21 ] «»P11/KIANg
P52 4> [41] 20| «»P12/Ki2/AN10
P51(CRx)(Note 1) +»[42] [19]e»P20
pso(CTx)(Note 1) «»[23] ~ MI16C/IN Group 18] «»NC
P0O3/AN4/CRx(Note 1) «»[44] (17 ] e»P21
P02/AN5/CTx(Note 1) «»[45] 16 | «»P13/KI3/AN11
PO1/AN6 4> [46 ] 15 ]| «»P14/TxDo
Poo/AN7+»[27] () [14] «»P15/RxDo
P37/TXxDY/RXD14»[48] _ _ o o |13]*»P1e/CLKo
Hwamor\oomo‘qliI
[
4 9 W ZEIFE®Z OO
X QOO O 2l 2 9 < O x
0cazx38l4R~"~¢E
33005 X|x o
M o5 a g =
oo Q N E
3 Package: 48P6Q-A

Note 1: Either PO2, P03 or P50, P51 can be selected as CANO I/O ports by software.

Figure 1.3 Pin configuration diagram (top view)
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M16C/1IN Group

1. Overview

1.6 Pin Description
Table 1.3 shows the pin description.

Table 1.3 Pin Description

Pin name Signal name I/O type Function

vee, Vss E}g\’fr supply | Input Supply 4.2 to 5.5 V to the Vcc pin. Supply 0 V to the Vss pin.

IVce IVcc Input Connect a capacitor (0.1 uF) between this pin and Vss.

CNVss CNVss Input Connect it to the Vss pin via resistance (about 5 kQ).

RESET Reset input Input A"L" on this input resets the microcomputer.

XIN Clock input Input These pins are provided for the main clock oscillation circuit.
Connect a ceramic resonator or crystal between the XiN and

Xout Clock output | Output XouT pins. To use an externally derived clock, input it to the XiN
pin and leave the XouT pin open.

VREF Reference Input L .

voltage input This pin is a reference voltage input for the A/D converter.

P0o to PO7 I/O port PO Input/output | This is an 8-bit CMOS I/O port. It has an input/output port
direction register that allows the user to set each pin for input or
output individually. When set for input, the user can specify in
units of four bits via software whether or not they are tied to a
pull-up resistor. These pins are shared with analog input pins.
P02 and P03 function as CANO 1/O pins by using software.

Ploto P17 I/O port P1 Input/output | This is an 8-bit I1/0 port equivalent to PO. P1o to P13 are shared
with analog inputs and key input interrupts. P14 to P16 are
shared with serial 1/0 pins. P17 is shared with timer input. Can
be used as an LED drive port.

P20 to P21 I/O port P2 Input/output | This is a 2-bit I/O port equivalent to PO.

P30 to P37 I/O port P3 Input/output | This is a 8-hit I/O port equivalent to PO. P30 to P33 are shared
with timer input/output. P34 to P37 are shared with serial I/O.
P34 is shared with analog outputs.

P4o to P47 I/O port P4 Input/output | This is a 8-hit I/O port equivalent to PO. P40 to 41 are shared
with analog inputs. P42 to P45 are shared with interrupt inputs.
P46 to P47 are shared with the 1/0 pin of the clock oscillation
circuit for the clock.

P50 to P52 I/O port P5 Input/output | This is a 3-bit I/O port equivalent to PO. P50 and P51 function as
CANO 1/0O pins by using software.

Rev.1.00 Oct 20,2004 page 6 of 29
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M16C/1IN Group

2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)
Figure 2.1 shows the CPU registers. The CPU has 13 registers. Of these, RO, R1, R2, R3, A0, A1 and FB
comprise a register bank. There are two register banks.

b15

b8 b7

b0

ROH (RO's high bits)

ROL (RO's low hits) []

R1H (R1's high bits)

R1L (R1's low bits) []

R2

R3

A0

Al

FB

b19

1 }Address registers (Note 1)

b0

| INTBH |

INTBL

The upper 4 bits of INTB are INTBH and the lower 16 bits of INTB are INTBL.

b19

b0

| PC |
b15 b0
USsP
ISP
SB
b15 b0
| FLG |
QJ:F_),,.»»I’”': ————— - b8 b7 bOi
LI e [ [ ] 1 Ju[t]o]e]s]z]p]c]

——— Zeroflag

—— Register bank select flag

Data registers (Note 1)

Frame base registers (Note 1)

Interrupt table register

Program counter

User stack pointer
Interrupt stack pointer

Static base register

Flag register

Carry flag
Debug flag

Sign flag

Overflow flag

Interrupt enable flag

Stack pointer select flag

Reserved area

Processor interrupt priority level
Reserved area

Note 1: These registers comprise a register bank. There are two register banks.

Figure 2.1 CPU Registers

2.1 Data Registers (RO, R1, R2, and R3)
The RO register consists of 16 bits, and is used mainly for transfers and arithmetic/logic operations. R1 to

R3 are the same as RO.

The RO register can be separated between high (ROH) and low (ROL) for use as two 8-bit data registers.
R1H and R1L are the same as ROH and ROL. Conversely R2 and RO can be combined for use as a 32-bit
data register (R2R0). R3R1 is the same as R2RO0.

2.2 Address Registers (A0 and Al)

The AO register consists of 16 bits, and is used for address register indirect addressing and address
register relative addressing. They also are used for transfers and arithmetic/logic operations. Al is the

same as AO0.

In some instructions, A1 and AO can be combined for use as a 32-bit address register (A1A0).

Rev.1.00 Oct 20,2004 page 7 of 29
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M16C/1IN Group 2. Central Processing Unit (CPU)

2.3 Frame Base Register (FB)
FB is configured with 16 bits, and is used for FB relative addressing.

2.4 Interrupt Table Register (INTB)
INTB is configured with 20 bits, indicating the start address of an interrupt vector table.

2.5 Program Counter (PC)
PC is configured with 20 bits, indicating the address of an instruction to be executed.

2.6 User Stack Pointer (USP), Interrupt Stack Pointer (ISP)

Stack pointer (SP) comes in two types: USP and ISP, each configured with 16 bits.
Your desired type of stack pointer (USP or ISP) can be selected by the U flag of FLG.

2.7 Static Base Register (SB)

SB is configured with 16 bits, and is used for SB relative addressing.

2.8 Flag Register (FLG)
FLG consists of 11 bits, indicating the CPU status.
2.8.1 Carry Flag (C Flag)
This flag retains a carry, borrow, or shift-out bit that has occurred in the arithmetic/logic unit.
2.8.2 Debug Flag (D Flag)
This flag is used exclusively for debugging purpose. During normal use, it must be set to “0”.
2.8.3 Zero Flag (Z Flag)
This flag is set to “1” when an arithmetic operation resulted in 0; otherwise, it is “0”.
2.8.4 Sign Flag (S Flag)
This flag is set to “1” when an arithmetic operation resulted in a negative value; otherwise, it is “0”.
2.8.5 Register Bank Select Flag (B Flag)
Register bank 0 is selected when this flag is “0”; register bank 1 is selected when this flag is “1”.
2.8.6 Overflow Flag (O Flag)
This flag is set to “1” when the operation resulted in an overflow; otherwise, it is “0”".
2.8.7 Interrupt Enable Flag (I Flag)
This flag enables a maskable interrupt.
Maskable interrupts are disabled when the | flag is “0”, and are enabled when the | flag is “1”. The | flag
is set to “0” when the interrupt request is accepted.
2.8.8 Stack Pointer Select Flag (U Flag)
ISP is selected when the U flag is “0”; USP is selected when the U flag is “1".
The U flag is set to “0” when a hardware interrupt request is accepted or an INT instruction for software
interrupt Nos. 0 to 31 is executed.
2.8.9 Processor Interrupt Priority Level (IPL)
IPL is configured with three bits, for specification of up to eight processor interrupt priority levels from
level O to level 7.
If a requested interrupt has priority greater than IPL, the interrupt request is enabled.
2.8.10 Reserved Area
When white to this bit, write “0”. When read, its content is indeterminate.

Rev.1.00 Oct 20, 2004 page 8 of 29 RENESAS
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M16C/1IN Group

3. Memory

Figure 3.1 is a memory map. The address space extends the 1M bytes from address 0000016 to FFFFF16.
From FFFFF16 down is ROM. For example, in the M301N2M4T-XXXFP, there is 32K bytes of internal ROM
from F800016 to FFFFF16. The vector table for fixed interrupts such as the reset are mapped to FFFDC16 to
FFFFF16. The starting address of the interrupt routine is stored here. The address of the vector table for
timer interrupts, etc., can be set as desired using the internal register (INTB). See the section on interrupts
for details.

From 0040016 up is RAM. For example, in the M301N2M4T-XXXFP, there is 1K byte of internal RAM from
0040016 to 007FF16. In addition to storing data, the RAM also stores the stack used when calling subrou-
tines and when interrupts are generated.

The SFR area is mapped to 0000016 to 003FF16. This area accommodates the control registers for periph-
eral devices such as I/O ports, A/D converter, serial I/O, and timers, etc. Any part of the SFR area that is not
occupied is reserved and cannot be used for other purposes.

The special page vector table is mapped to FFEOO16 to FFFDBZ16. If the starting addresses of subroutines
or the destination addresses of jumps are stored here, subroutine call instructions and jump instructions
can be used as 2-byte instructions, reducing the number of program steps.

3. Memory

0000016
SFR area
(For details, refer to
4. SFR)
5040018 ; FFE00s
II,
Internal RAM area !
1
1
XXXXX16 :'I Special page
/ vector table
II
II
Il
I/
,/ FFFDC1 E (jndefined instructionJ
! E Overflow 3
/I E  BRKinstruction 3
/ E Address match 3
1 - - -
_______ / E Single step 3
YYYYY16 ! E  Watchdog timer 3
/ E DBC 3
Internal ROM area /I E UARTO reception =
! = =
FFFFF16 "——mmm ——————— - FFFFF16 = Reset =
Internal RAM Internal ROM
Type No. - -
Size Address XXXXX16 Size Address YYYYYi16
M301N2M4T 1 Kbytes 007FF16 32 Kbytes F800016
M301N2M8T
M301N2FSTFP | 3 Kbytes 00FFF16 64 Kbytes FO00016
M301N2F8FP
Figure 3.1 Memory map
Rev.1.00 Oct 20, 2004 page 9 of 29 RENESAS
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M16C/1IN Group

4. Special Function Registers (SFR)

4. Special Function Registers (SFR)

Address

Register

Symbol

After reset

000016

O

000116

O

000216

O

000316

ojgo|o|o

0

000416

Processor mode register 0

XXXX0X002

000516

Processor mode register 1

PM1

00XXX0X02

000616

System clock control register O

CMO

4816

000716

System clock control register 1

CM1

2016

000816

000916

Address match interrupt enable register

AIER

XXXXXX002

000A16

Protect register

PRCR

XXXXX0002

000B16

000Cis

Oscillation stop detection register

CM2

0416

000Dz6

000Es

Watchdog timer start register

WDTS

XX16

000F16

Watchdog timer control register

WDC

000XXXXX2

001016

001116

001216

Address match interrupt register 0

RMADO

000000002
000000002
XXXX00002

001316

001416

001516

001616

Address match interrupt register 1

RMAD1

000000002
000000002
XXXX00002

001716

001816

001916

001A1s

001B1s

001Cis

001D16

001Es

INTO input filter select register

INTOF

XXXXX0002

001F16

002016

002116

002216

002316

002416

002516

002616

002716

002816

002916

002A16

002B1s

002Cis

002D16

002E1s

002F16

003016

003116

003216

003316

003416

003516

003616

003716

003816

003916

003A1s

003B16

003C16

003D1s

003E1s

003F16

Note 1: Location in the SFR area where nothing is allocated are reserved areas. Do not access these areas for read or write.

X : Undefined
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M16C/1IN Group

4. Special Function Registers (SFR)

Address

Register

Symbol

After reset

004016

0

004116

004216

004316

Oojo|o|.o

0
O
0

004416

004516

CANO wakeup interrupt control register

CO1WKIC

XXXXX0002

004616

CANO state/error interrupt control register

CO1ERRIC

XXXXX0002

004716

004816

CANO reception successful interrupt control register

CORECIC

XXXXX0002

004916

CANO transmission successful interrupt control register

COTRMIC

XXXXX0002

004A16

004B1s

004Ci6

004D1s

Key input interrupt control register

KUPIC

XXXXX0002

004E16

A/D conversion interrupt control register

ADIC

XXXXX0002

004F1s

005016

005116

UARTO transmit interrupt control register

SOTIC

XXXXX0002

005216

UARTO receive interrupt control register

SORIC

XXXXX0002

005316

UART1 transmit interrupt control register

S1TIC

XXXXX0002

005416

UART1 receive interrupt control register

S1RIC

XXXXX0002

005516

Timer 1 interrupt control register

T1IC

XXXXX0002

005616

Timer X interrupt control register

TXIC

XXXXX0002

005716

Timer Y interrupt control register

TYIC

XXXXX0002

005816

Timer Z interrupt control register

TZIC

XXXXX0002

005916

CNTRO interrupt control register

CNTROIC

XXXXX0002

005A16

TCIN interrupt control register

TCINIC

XXXXX0002

005B16

Timer C interrupt control register

TCIC

XXXXX0002

005C16

INT3 interrupt control register

INT3IC

XXXXX0002

005D16

INTO interrupt control register

INTOIC

XX00X0002

005E16

INT1 interrupt control register

INT1IC

XX00X0002

005F16

INT2 interrupt control register

INT2IC

XX00X0002

006016

006116

006216

006316

006416

006516

006616

006716

006816

006916

006A16

006B16

006C16

006D16

006E16

006F16

007016

007116

007216

007316

007416

007516

007616

007716

007816

007916

007A16

007Bu1s

007C1e

007D1s

007E16

007F1s

Note 1: Location in the SFR area where nothing is allocated are reserved areas. Do not access these areas for read or write.

X : Undefined
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M16C/1IN Group

4. Special Function Registers (SFR)

Address Register Symbol After reset
008016 Timer Y, Z mode register TYZMRO 000000X020
008116 Prescaler Y PREY FFis
008216 Timer Y secondary TYSC FFie
008316 Timer Y primary TYPR FFis
008416 Timer Y, Z waveform output control register PUM 0016
008516 Prescaler Z PREZ FFis
008616 Timer Z secondary TZSC FFie
008716 Timer Z primary TZPR FFie
008816 Prescaler 1 PRE1 XX16
008916 Timer 1 Tl XX16
008A16 Timer Y, Z output control register TYZOC XXXXX0002
008B16 Timer X mode register TXMR 000000002
008C16 Prescaler X PREX FFis
008D1s Timer X TX FFis
008E16 Timer count source set register TCSS 0016
008F16 Clock prescaler reset flag CPSRF OXXXXXXX2
833212 Timer C counter TC iiiz
009216
009316
009416
009516
009616 External input enable register INTEN 0016
009716
009816 Key input enable register KIEN 0016
009916
009A16 Timer C control register 0 TCCO 0XX000002
009B16 Timer C control register 1 TCC1 XXXXXX112
ggggiz Time measurement register ™ iiiz
009E:16
009F16
00AOQ16 UARTO transmit/receive mode register UOMR 0016
00Alis UARTO bit rate generator UOBRG XXie
882512 UARTO transmit buffer register uoTB inz
00A416 UARTO transmit/receive control register O uoco 0816
00A516 UARTO transmit/receive control register 1 uocC1 XXXX00102
882312 UARTO receive buffer register UORB iiiz
00A816 UART1 transmit/receive mode register UIMR 0016
00A916 UART1 bit rate generator U1BRG XXa6
ggﬁgi UART1 transmit buffer register ulTB iiiz
00AC16 UART1 transmit/receive control register O uicCo 0816
00AD1s6 UART1 transmit/receive control register 1 Ulic1 XXXX00102
882:3112 UART1 receive buffer register U1RB i);iz
00BO016 UART transmit/receive control register 2 UCON X00000002
00B1lis
00B21s
00B316
00B41s
00B516
00B61s
00B716
00B81s
00B916
0OBAu1s
00BBs
00BCis
00BD1s
0OBE:s
00BF16

Note 1: Location in the SFR area where nothing is allocated are reserved areas. Do not access these areas for read or write.

X : Undefined
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M16C/1IN Group

4. Special Function Registers (SFR)

Address

Register

Symbol

After reset

00COz6

00C1li6

A/D register

AD

XX16

XX16

00C216

00C316

00C416

00Cb516

00C616

00C716

00C8u6

00C916

00CAz16

00CBi1s

00CCis

00CD1s

00CEuzs

00CF16

00DO0:6

00D116

00D216

00D316

00D416

A/D control register 2

ADCON2

XXXX00002

00D516

00D616

A/D control register 0

ADCONO

00000XXX2

0016

00D716 A/D control register 1 ADCON1
00D816 D/A register DA XXie
00D916
00DAu16
00DB1s
00DC1s D/A control register DACON XXXXX0X02
00DD16
00DE:1s
00DF16
00EOQ16 Port PO register PO XX

00E1l1s Port P1 register P1 XXie

00E216 Port PO direction register PDO 0016

00E316 Port P1 direction register PD1 0016

00E416 Port P2 register P2 XXa16

00E516 Port P3 register P3 XXie

00E616 Port P2 direction register PD2 XXXXXX002
00E716 Port P3 direction register PD3 0016

00EB816 Port P4 register P4 XXi6

00E916 Port P5 register P5 XXa6

00EA16 Port P4 direction register PD4 0016

00EB16 Port P5 direction register PD5 XXXXX0002
00EC:1s
00ED:1s
OOEE:s
00EF16
00FO16
00F116
00F216
00F316
00F416
00F516
00OF616
00F716
00F816 CANO I/O port select register CIOSR XXXXXXX02
00F916
00FA1s
00FBa1s
00FCis Pull-up control register 0 PURO 00X000002
00FD1s Pull-up control register 1 PUR1 XXXXX0002
OOFE:s Port P1 drive capacity control register DRR 0016

00FF16

Note 1: Location in the SFR area where nothing is allocated are reserved areas. Do not access these areas for read or write.

X : Undefined
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M16C/1IN Group

4. Special Function Registers (SFR)

Address Register Symbol After reset
010016
010116
010216
010316
_|_ 01041 1
T 01B0s T
01B116
01B216
01B316 Flash memory control register 4 (Note 2) FMR4 010000002
01B41s
01B516 Flash memory control register 1 (Note 2) FMR1 0000XX0X2
01B616
01B716 Flash memory control register 0 (Note 2) FMRO XX0000012
01B81s
01B916
01BA1s
01BB:1s
01BCis
01BDss
01BE:s
_|_ O1BFus A
T 021516 T
021616
021716
021816
021916
021A16
021B1s
021Ci6
021D16
021E1s
021F16
022016 CANO message control register 0 COMCTLO 0016
022116 CANO message control register 1 COMCTL1 0016
022216 CANO message control register 2 COMCTL2 0016
022316 CANO message control register 3 COMCTL3 0016
022416 CANO message control register 4 COMCTL4 0016
022516 CANO message control register 5 COMCTLS 0016
022616 CANO message control register 6 COMCTL6 0016
022716 CANO message control register 7 COMCTLY 0016
022816 CANO message control register 8 COMCTL8 0016
022916 CANO message control register 9 COMCTL9 0016
022A16 CANO message control register 10 COMCTL10 0016
022B16 CANO message control register 11 COMCTL11 0016
022C1s CANO message control register 12 COMCTL12 0016
022D16 CANO message control register 13 COMCTL13 0016
022E16 CANO message control register 14 COMCTL14 0016
022F16 CANO message control register 15 COMCTL15 0016
ggg(l)iz CANO control register COCTLR ))((28?(%%%%;2
ggggiz CANO status register COSTR XOO%%SO L
ggggi: CANO slot status register COSSTR ggggi:
8;2312 CANO interrupt control register COICR ggggi:
ggggiz CANO extended ID register COIDR 888812
ggggiz CANO configuration register COCONR iiii
023Cis CANO receive error count register CORECR 0016
023D1s CANO transmit error count register COTECR 0016
023E1s
023F16

Note 1: Location in the SFR area where nothing is allocated are reserved areas. Do not access these areas for read or write.

Note 2: These registers are available on flash memory versions only.

X : Undefined
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M16C/1IN Group

4. Special Function Registers (SFR)

Address Register Symbol After reset
024016

024116

024216

024316

024416 . . XX16
024516 CANO acceptance filter support register COAFS XX1o
024616

024716

024816

024916

024A16

024B1s

024C1e

024D16

024E16

024F16

025016

025116

025216

025316

025416

025516

025616

025716

025816

025916

025A16

025B1s

025C16

025D16

025E16

025F16 CANO clock select register CCLKR XO000XXXX2
026016 XXis
026116 XX16
8;232 CANO slot 0: Identifier / DLC xiz
026416 XXis
026516 XX16
026616 XXis
026716 XX16
026816 XXis
85221; CANO slot 0: Data Field iiiz
026B1s XX16
026Ci16 XXis
026D16 XX16
8;2:311: CANO slot 0: Time Stamp iiiz
027016 XX16
027116 XX16
gggiz CANO slot 1: Identifier / DLC iiiz
027416 XX16
027516 XX16
027616 XXi6
027716 XX16
027816 XX16
ggil; CANO slot 1: Data Field iiiz
027B1s XX16
027C16 XX16
027D16 XX16
8;;:311: CANO slot 1: Time Stamp i)):i

Note 1: Location in the SFR area where nothing is allocated are reserved areas. Do not access these areas for read or write.

X : Undefined
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M16C/1IN Group

4. Special Function Registers (SFR)

Address Register Symbol After reset
028016 XXis
028116 XX16
8;232 CANO slot 2: Identifier / DLC iiiz
028416 XX16
028516 XX16
028616 XX16
028716 XX16
028816 XX16
gggfﬁi CANO slot 2: Data Field f;ii
028B1s XX16
028Cu1s6 XXi6
028D16 XX16
8;2:3112 CANO slot 2: Time Stamp QQZ
029016 XXis
029116 XX16
ggggiz CANO slot 3: Identifier / DLC xii
029416 XXis
029516 XX16
029616 XXis
029716 XX16
029816 XXis
gggillz CANO slot 3: Data Field xiz
029B1s XX16
029C16 XX1s
029D16 XX16
8;3:3112 CANO slot 3: Time Stamp i;iz
02A016 XX16
02Al16 XX16
ggﬁgiz CANO slot 4: Identifier / DLC QEZ
02A416 XX16
02A516 XX16
02A616 XX16
02A716 XX16
02A816 XX16
2209 | CANO slot 4: Data Field S
02AB1s XX16
02AC1s XX16
02AD1s XX16
8;2&: CANO slot 4: Time Stamp i);iz
02B01s XX16
02B1l1s XX16
ggggiz CANO slot 5: Identifier / DLC iiiz
02B41s XX16
02B516 XX16
02B61s XX16
02B716 XX16
02B81s XX16
gggii CANO slot 5: Data Field i;(iz
02BB1s XX16
02BCis XX16
02BD1s XXi6
8;3:22 CANO slot 5: Time Stamp iiiz

Note 1: Location in the SFR area where nothing is allocated are reserved areas. Do not access these areas for read or write.

X : Undefined
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M16C/1IN Group

4. Special Function Registers (SFR)

Address Register Symbol After reset
02CO016 XXis
02C116 XX16
02C216 o XXis
02C31 CANO slot 6: Identifier / DLC XXae
02C416 XX16
02Cb516 XX16
02C616 XX16
02C716 XX16
02C816 XX16
02C916 . XX16
02CAL. CANO slot 6: Data Field X1
02CBas XX16
02CCuis XXi6
02CDa1s XX16
ggggiz CANO slot 6: Time Stamp QQZ
02D016 XXis
02D116 XX16
8;822 CANO slot 7: Identifier / DLC xiz
02D416 XXis
02D516 XX16
02D616 XXis
02D716 XX16
02D8:16 XXis
85821; CANO slot 7: Data Field QQZ
02DB1s XX16
02DCuis XX1s
02DD1s XX16
ggggi: CANO slot 7: Time Stamp iiiz
02EO016 XX16
02E1l1s XX16
8;552 CANO slot 8: Identifier / DLC xiz
02E416 XX16
02Eb516 XX16
02E616 XX16
02E716 XX16
02E8:1s XX16
gggillz CANO slot 8: Data Field iii:
02EBu1s XX16
02ECs XX16
02ED1s XX16
8;55: CANO slot 8: Time Stamp i)):ii
02F016 XX16
02F116 XX16
gggiz CANO slot 9: Identifier / DLC iiiz
02F416 XX16
02F516 XX16
02F616 XX16
02F716 XX16
02F816 XX16
85;22 CANO slot 9: Data Field i;(iz
02FB16 XX16
02FCis XX16
02FD1s XXi6
8;:2:3112 CANO slot 9: Time Stamp iiiz

Note 1: Location in the SFR area where nothing is allocated are reserved areas. Do not access these areas for read or write.

X : Undefined
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M16C/1IN Group

4. Special Function Registers (SFR)

Address Register Symbol After reset
030016 XX16
030116 XX16
030216 . . XX16
0303 CANO slot 10: Identifier / DLC Xas
030416 XX16
030516 XX16
030616 XX16
030716 XXi6
030816 XX16
030916 . . XX16
030A1e CANO slot 10: Data Field Xas
030B1s XX16
030C16 XX16
030D16 XX16
030E1s . XX16
030F CANO slot 10: Time Stamp XX
031016 XX16
031116 XX16
031216 . XX16
03130 CANO slot 11: Identifier / DLC Xae
031416 XX16
031516 XX16
031616 XX16
031716 XXi6
031816 XX16
031916 . XXi6
031A1 CANO slot 11: Data Field XX
031B1s XX16
031Cusse XX1s
031D16 XX16
031E1s ] XX16
031F1 CANO slot 11: Time Stamp XXae
032016 XX16
032116 XX16
032216 i XX16
032310 CANO slot 12: Identifier / DLC XX
032416 XX16
032516 XX16
032616 XX16
032716 XX16
032816 XX16
032916 . XX16
032A0 CANO slot 12: Data Field XXas
032B1s XX16
032C16 XX16
032D16 XX16
032E1s . XX16
032F1 CANO slot 12: Time Stamp XXas
033016 XX16
033116 XXi6
033216 . XX16
033310 CANO slot 13: Identifier / DLC XXae
033416 XX16
033516 XXi6
033616 XX16
033716 XXi6
033816 XX16
033916 . XX16
033A1c CANO slot 13: Data Field XXas
033B1s XXi6
033Ci1s XXi6
033D1s XXi6
ggg:il: CANO slot 13: Time Stamp iiiz

Note 1: Location in the SFR area where nothing is allocated are reserved areas. Do not access these areas for read or write.

X : Undefined
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M16C/1IN Group

4. Special Function Registers (SFR)

Address Register Symbol After reset
034016 XX16
034116 XXi6
822512 CANO slot 14: Identifier / DLC xi
034416 XX16
034516 XX16
034616 XX16
034716 XX16
034816 XXi6
82221; CANO slot 14: Data Field iii
034B1s XX16
034Cis XX16
034D1s XX16
822Ei§ CANO slot 14: Time Stamp xiz
035016 XX16
035116 XX16
82222 CANO slot 15: Identifier / DLC iiig
035416 XXa16
035516 XX16
035616 XX16
035716 XXi6
035816 XXi16
53| CANO slot 15: Data Field o
035B16 XXi6
035Cs6 XX16
035D16 XX16
82252 CANO slot 15: Time Stamp iiiz
036016 XX16
036116 XX16
oos2ie | CANO Global mask COGMR o
036416 XX16
036516 XX16
036616 XX16
036716 XX16
036816 XX16
0369:5 | CANO local mask A COLMAR XX1s
036A16 XX16
036B1s6 XX16
036C16 XX16
036D16 XX16
ggggi CANO local mask B COLMBR xi
037016 XX16
037116 XXi6
03B416
03B516
03B616
03B716
03B8us
03B916
03FA16
03FBais
03FCis
03FD1s
03FE1s
03FF1s6

Note 1: Location in the SFR area where nothing is allocated are reserved areas. Do not access these areas for read or write.

X : Undefined
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M16C/1IN Group 5. Electrical Characteristics

5. Electrical Characteristics

Table 5.1 Absolute maximum ratings

Symbol Parameter Condition Rated value Unit
Vce Supply voltage -0.3t06.5 \Y
Vi Inputvoltage | RESET, VRer, Xin

POo to P07, P1o to P17, P20, P21, -0.3toVec +0.3 \

P30 to P37, P40 to P47, P50 to P52, CNVss (Note 1)

Vo Output voltage | POo to P07, Ploto P17, P20, P21, P30 to P37, i
P40 to P47, P50 to P52, XouT 0.3toVec+0.3 v
IVee -0.3t0 2.8V V
Pd Power dissipation Topr=25°C 300 mw
Topr Operating ambient temperature - 40 to 85 (Note 2)

Tstg Storage temperature - 65 to 150

Note 1: CNVss pin of flash memory version: -0.3 to 6.5 V
Note 2: When flash memory version is program/erase mode: 0 to 60 °C
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M16C/1IN Group 5. Electrical Characteristics

Table 5.2 Recommended operating conditions
(Unless otherwise noted: Vcc = 4.2V to 5.5V, Topr = -40 to 85°C)

Standard )
Symbol Parameter - Unit
Min Typ. Max.
Vcec Supply voltage 4.2 5.0 55 \Y
Vss Supply voltage 0 \
VIH HIGH input PQOo to P07, P1o to P17, P20, P21, P30 to P37, P4o to P47, 0.8Vee Vee v
voltage P50 to P52, XiN, RESET, CNVss '
ViL LOW input POo to P07, P1o to P17, P20, P21, P30 to P37, P40 to P47, 0 0.2Vee v
voltage P50 to P52, XIN, RESET, CNVss '
IoH (peak) | HIGH peak POo to P07, P10 to P17, P20, P21, P30 to P37, P4o to P47, -100 | mA
output current P50 to P52 '
loH (avg) | HIGH average | PQoto P07, Ploto P17, P20, P21, P30 to P37, P4o to P47, .50 mA
output current P50 to P52 :
loL (peak) | LOW peak POo to P07, P20, P21, P30 to P37, P4o to P47, P50 to P52 10.0 mA
outputeurrent 1 119 p17 HIGH POWER 20.0 .
m
LOW POWER 10.0
loL (avg) | LOW average PO0o to P07, P20, P21, P3o to P37, P4o to P47, P50 to P52 5.0 mA
output current P10 to Py HIGH POWER 100 .
LOW POWER 5.0
f (XIN) Main clock input oscillation frequency (Note 3) Vee=4.2V to 5.5V 0 16 MHz
f (XciN) | Subclock oscillation frequency 32.768 50 kHz

Note 1: The average output current is an average value measured over 100ms.

Note 2: Keep output current as follows:
The sum of port POo to P03, P13 to P17, P21, P34 to P37, P46, P47, P50 to P52 IoL (peak) is under 60
mA. The sum of port POo to P03, P13 to P17, P21, P34 to P37, P46, P47, P50 to P52 IoH (peak) is
under 60 mA. The sum of port P04 to P07, P1oto P12, P20, P30 to P33, P40 to P45 loL (peak) is under
60 mA. The sum of port PO4 to P07, P1o to P12, P20, P30 to P33, P40 to P45 IoH (peak) is under 60
mA.

Note 3: Relationship between main clock oscillation frequency and supply voltage is shown as below.

Main clock input oscillation frequency

¥
=3
)
g 16.0f----------------- e ]
S | 1
g : :
5 | |
£ : E
[} ] I
g i :
Z i ;
5 l :
T ] ]
0.0 4.2 55
Power supply voltage [V]
(Main clock: no division)
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M16C/1IN Group

5. Electrical Characteristics

Table 5.3 Electrical characteristics (1)

(Unless otherwise noted: Vcc =5V, Vss = 0V at Topr = -40 to 85°C, f(XIN) = 16MHz)

. . Standard .
Symbol Parameter Measuring condition Min. | Typ. | Max. Unit
VOH HIGH output POo to P07,P10 to P17,P20 to P21, | loH =- 5 mA 3.0 v
voltage P30 to P37,P40 to P47,P50 to P52 [ 504 pA 4.7
VoH HIGH output Xout HIGH POWER | loH =-1 mA 3.0 v
voltage LOW POWER |loH =-0.5 mA 3.0
VoH HIGH output Xcout HIGH POWER | No load 25
voltage v
LOW POWER | No load 1.6
VoL LOW output  pQo to P07,P20,P21,P30 to P37, [loL =5 mA 2.0 v
voltage
g P4o to P47,P50 to P52 oL = 200 pA 0.45
VoL LOW output Ploto P17 HIGH POWER | loL =10 mA 2.0 v
voltage LOW POWER |loL = 5 mA 2.0
VoL LOW output Xout HIGH POWER |loH =1 mA 2.0 v
voltage LOW POWER | lok = 0.5 mA 2.0
VoL LOW output Xcout HIGH POWER | No load
\%
voltage LOW POWER | No load
VTs V7. |Hysteresis CNTRo,TCIN,
INTo to INTs,E_KO,ﬂ_Kl,P% 0.2 0.8 \%
RxDo,RxDz1,Klo to KI3,CRXo
VT+-VT- |Hysteresis RESET 0.2 1.8 \%
liH HIGH input  PO0o to PO7,P1o to P17,P20,P21, Vi = 5V
current P30 to P37,P40 to P47,P50 to P52, 5.0 A
XIN,RESET,CNVss
I LOW input ~ POo to PO7,P10 to P17,P20,P21, |/, = gy
current P30 to P37,P40 to P47,P50 to P52, -5.0 HA
XIN,RESET,CNVss
ReuLLup |Pull-up P0o to PO7,P10 to P17,P20,P21, |y, =0V
] ' Rt 30.0 | 50.0 | 167.0 | kQ
resistor P30 to P37,P40 to P47,P50 to P52
Rxin Fegdback XIN 1.0 MQ
resistor
Rixcin Feedback  XcIN
resistor 150 MQ
VRAM RAM retention voltage When clock is stopped 2.0 \%
Rosc Oscillation frequency of Mask ROM K
-chi i 300 600 1200 Hz
On-chip oscillator Flash memory
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M16C/1IN Group 5. Electrical Characteristics

Table 5.4 Electrical characteristics (2)
(Unless otherwise noted: Vcc =5V, Vss = 0V at Topr = 25°C, f(XIN) = 16MHz)

. - Standard .
Symbol Parameter Measuring condition Min. | Typ. | Max. Unit
Icc Power supply current 1/0 pin | Mask ROM f(XIN) = 16 MHz
has no Square wave, no division 12.0 220 mA
|
oad | Flash memory 140 | 240 | ma
Mask ROM On-chip oscillator mode
No division 300 WA
Flash memory 800 bA
Mask ROM On-chip oscillator mode
When a WAIT instruction 60 MA
is executed
Flash memory 100 MA
Mask ROM f(XcIN) = 32 kHz
Square wave 20 WA
Flash memory 450 bA
Mask ROM f(XcIN) = 32 kHz
When a WAIT instruction 2 MA
is executed
Flash memory | f(XciN) = 32 kHz
When a WAIT instruction 2 MA
is executed
Mask ROM _Topr =25 °C when clock 08 3 uA
is stopped
Flash memory 08 3 UA
Table 5.5 Power supply timing circuit characteristics
Symbol Paramet Measuring conditi Standard Unit
ymbo arameter easuring condition Min. | Typ. | Max. ni
td(P-R) | Timer for internal power supply stabili- 5 ms
zation during powering-on
td(R-S) Stop release time 150 | s
td(W-S) | Wait release time during low power dis- Vcc=4.2t055V 150 S
sipation mode H
td(M-L) Timer for internal power supply stabili-
. . e 150 us
zation when main clock oscillation starts
Interrupt for
stop or wait mode
release |
1
1
CPU clock ,
1 ]
1 1
-t}
- td(R-S)
td(W-S)
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M16C/1IN Group

. Electrical Characteristics

Table 5.6 Flash memory version electrical characteristics
(Unless otherwise noted: Vcc =4.2to0 5.5V, Topr= 0 to 60°C)

Standard .
Symbol Parameter Min. Typ. (Note 1) Viax. Unit
- Erase/write cycle (Note 2) 100 (Note 3) cycle
- Word programming time 75 600 us
- Block erasing time | 2Kbyte block 0.2 9 s
8Kbyte block 0.4 9 s
16Kbyte block 0.7 9 s
32Kbyte block 1.2 9 s
td(SR-ES) | Transition time from erasure operation 20 ms
to erase-suspend
- Data retention 10 year

Notel: Vcc=5.0V, Topr=25'C

Note2: Definition of Programming and erasure times[
The Programming and erasure times are defined to be per-block erasure times. For example a case where a 2K-
byte block is programmed in 1,024 operations by writing one word at a time and erased thereafter. Performing
multiple programs to the same address before an erase operation is prohibited.
Note 3: Minimum number of programming/erasure for which operation is guaranteed.

Erasure-suspend
request
(Interrupt request)

FMR46

-
- td(SR-ES)
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M16C/1IN Group 5. Electrical Characteristics

Table 5.7 A/D conversion characteristics
(Unless otherwise noted: Vcc = VREF = 5V, Vss = 0V at Topr = 25°C, f(XIN) = 16MHz)

. . t .
Symbol Parameter Measuring condition - Standard Unit
Min. | Typ. | Max.
- Resolution VRrer =Vcc 10 Bits
- Absolute | Sample & hold function not available |Vrer =Vcc =5V +3 | LSB
accuracy | Sample & hold function available(10bit) | VREF =Vcc = 5V [ANo to AN input +3 | LSB
ANEXo, ANEX1 input,
external op-amp 7 LSB
connected mode
Sample & hold function available(8bit) | VrRer =Vcc = 5V +2 | LSB
Riabper | Ladder resistance VREF =Vcc 10 40 kQ
tconv Conversion time(10bit) f(XiN)=10MHz, @ap=faAD=10MHz | 3.3 us
tconv Conversion time(8bit) f(XIN)=10MHz, @ap=fAD=10MHz | 2.8 us
tsamp Sampling time f(XIN)=10MHz, @ap=faD=10MHz | 0.3 us
VREF Reference voltage f(XIN)=10MHz, @Ap=fAD=10MHZz 2 Vce \Y
Via Analog input voltage f(XiN)=10MHz, @ap=fAD=10MHz | O Vrer | V

Note 1: Divide the faD if f(XIN) exceeds 10MHz, and make AD operation clock frequency (JAD) equal to or
lower than 10MHz.

Table 5.8 D/A conversion characteristics
(Unless otherwise noted: Vcc = VREF = 5V, Vss = 0V at Topr = 25°C, f(XIN) = 16MHz)

. o Standard )
Symbol Parameter Measuring condition Min. | Typ. | Max. Unit
- Resolution 8 Bits

- Absolute accuracy 1.0 %

tsu Setup time 3 us
Ro Output resistance 4 10 20 kQ
IvRer Reference power supply input current (Note 1) 1.5 | mA

Note 1: The A/D converter's ladder resistance is not included.
When D/A register contents are not "0016", the current IVREF always flows even though VREF may
have been set to be unconnected by the A/D control register.
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M16C/1IN Group 5. Electrical Characteristics

5.1 Timing requirements
(Unless otherwise noted: Vcc =5V, Vss = 0V at Topr = -40 to 85°C)

Table 5.9 XIN input

Standard .
Symbol Parameter - Unit
y Min. | Max.
te(XIN) XIN input cycle time 62.5 ns
twH(XIN) XIN input HIGH pulse width 30 ns
twL(XIN) XIN input LOW pulse width 30 ns
Table 5.10 CNTRo input
Standard .
- Unit
Symbol Parameter Min. Ma
tc(CNTRO) CNTRo input cycle time 100 ns
twH(CNTRO) CNTRo input HIGH pulse width 40 ns
twL(CNTR0O) | CNTRo input LOW pulse width 40 ns
Table 5.11 TCIN input
Standard .
mbol Parameter - Unit
Symbo aramete Min. Max.
tc(TCIN) TCIN input cycle time 400(Note 1) ns
twH(TCIN) TCIN input HIGH pulse width 200(Note 2) ns
twL(TCIN) TCIN input LOW pulse width 200(Note 2) ns
Note 1: Use the greater value, either (1/digital filter clock frequency X 6) or min. value.
Note 2: Use the greater value, either (1/digital filter clock frequency X 3) or min. value.
Table 5.12 Serial I/O
Standard .
mbol Parameter - Unit
Symbo aramete Min. Max.
te(CK) CLKi input cycle time 200 ns
tw(CKH) CLKi input HIGH pulse width 100 ns
tw(CKL) CLKi input LOW pulse width 100 ns
td(c-Q) TxDi output delay time 80 ns
th(c-Q) TxDi hold time 0 ns
tsu(d-C) RxDi input setup time 30 ns
th(c-D) RxDi input hold time 90 ns
Table 5.13 External interrupt INTi input
Standard .
- Unit
Symbol Parameter Min. Max.
tw(INH) INTi input HIGH pulse width 250(Note 1) ns
tw(INL) INTi input LOW pulse width 250(Note 2) ns

Note 1: When the INTo input filter select bit selects the digital filter, use the INTo input HIGH pulse width
to the greater value, either (1/digital filter clock frequency X 3) or min. value.
Note 2: When the INTo input filter select bit selects the digital filter, use the INTo input LOW pulse width to
the greater value, either (1/digital filter clock frequency X 3) or min. value.

Rev.1.00 Oct 20,2004 page 26 of 29

RENESAS

REJO03B0002-0100Z




M16C/1IN Group

5. Electrical Characteristics
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Figure 5.1 Port PO to P5 measurement circuit
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M16C/1IN Group 5. Electrical Characteristics
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Figure 5.2 Vcc=5V timing diagram
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M16C/1N Group Package Dimension

Package Dimension

48P6Q-A Recommended Plastic 48pin 7 CZmm body LQFP
EIAJ Package Code JEDEC Code Weight(g) Lead Material
LQFP48-P-77-0.50 — — Cu Alloy
HD
D
HHHHHHHHHH@H?
Recommended Mount Pad
O=) =39 ST
= = Symbol imension in Millimeters
= = Min Nom Max
= = owl ¥ A - - 17
= = A1 0 0.1 0.2
=5 = A2 - 1.4 -
@)= =@ b 017 | 022 | 027
EEEEEEE R c 0.105| 0.125| 0.175
D 6.9 7.0 7.1
@ E 6.9 7.0 7.1
le] - 0.5 -
= Hp 8.8 9.0 9.2
ﬁ'-l HE | 88 9.0 9.2
L 0.35 0.5 0.65
L1 - 1.0 —
< Lp 0.45 | 0.6 0.75
- 0.25 -
5 X - - 0.08
< y - — 0.1
0 0° - 8°
: Detail F b2 _ 0225 -
12 1.0 - -
MD - 74 -
ME — 7.4 —
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RenesaSTeChnOIOgy Corp. Sales Strategic Planning Div.  Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1.

Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits,
(ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials
1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's

~No

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.

. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,

diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. Itis
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).

. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to

evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life

is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater
use.

. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.
. If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and

cannot be imported into a country other than the approved destination.
Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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