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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
M32C/88 GI’OUp (M32C/88T) REJ03B0171-0110

SINGLE-CHIP 16/32-BIT CMOS MICROCOMPUTER Rev.1.10
Oct. 31, 2005

1. Overview

The M32C/88 Group (M32C/88T) microcomputer is a single-chip control unit that utilizes high-performance
silicon gate CMOS technology with the M32C/80 Series CPU core. The M32C/88 Group (M32C/88T) is
available in 144-pin and 100-pin plastic molded LQFP packages.

With a 16-Mbyte address space, this microcomputer combines advanced instruction manipulation capabili-
ties to process complex instructions by less bytes and execute instructions at higher speed.

It includes a multiplier and DMAC adequate for office automation, communication devices and industrial
equipments, and other high-speed processing applications.

1.1 Applications
Automobiles, audio, cameras, office equipment, communications equipment, portable equipment, etc.

Rev. 1.10 Oct. 31,2005 Pagel of 57 RENESAS
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M32C/88 Group (M32C/88T)

1. Overview

1.2 Performance Overview

Tables 1.1 and 1.2 list performance overview of the M32C/88 Group (M32C/88T).

Table 1.1 M32C/88 Group (M32C/88T) Performance (144-Pin Package)

Characteristic

Performance

CPU Basic Instructions

108 instructions

Minimum Instruction Execution Time

31.3 ns (f(BCLK)=32 MHz, Vcc=4.2 V10 5.5 V)

Operating Mode

Single-chip mode

Address Space

16 Mbytes

Memory Capacity

See Table 1.3

Peripheral | 1/0 Port

123 1/0 pins and 1 input pin

Function | Multifunction Timer

Timer A: 16 bits x 5 channels, Timer B: 16 bits x 6 channels
Three-phase motor control circuit

Intelligent I/O

Time measurement function or Waveform generating function:
16 bits x 8 channels
Communication function (Clock synchronous serial 1/0, Clock asyn-

chronous serial I/0, HDLC data processing)

Serial I/O

5 Channels
Clock synchronous serial I/O, Clock asynchronous serial 1/0,
IEBus®, 12C bus®

CAN Module

3 channels  Supporting CAN 2.0B specification

A/D Converter

10-bit A/D converter: 1 circuit, 34 channels

D/A Converter

8 bits x 2 channels

DMAC

4 channels

DMAC Il

Can be activated by all peripheral function interrupt sources
Immediate transfer, Calculation transfer and Chain transfer functions

CRC Calculation Circuit

CRC-CCITT

X/Y Converter

16 bits x 16 bits

Watchdog Timer

15 bits x 1 channel (with prescaler)

Interrupt

40 internal and 8 external sources, 5 software sources
Interrupt priority level: 7

Clock Generation Circuit

4 circuits

Main clock oscillation circuit(*), Sub clock oscillation circuit(*), On-chip
oscillator, PLL frequency synthesizer

(*)Equipped with a built-in feedback resistor. Ceramic resonator or
crystal oscillator must be connected externally

Oscillation Stop Detect Function

Main clock oscillation stop detect function

Cold Start-up/Warm Start-up
Determine Function

On-chip (option)

Electrical| Supply Voltage

Vcc=4.2 V10 5.5 V, (f(BCLK)=32 MHz)

Charact- | Power Consumption
eristics

28 mA (Vce=5V, f(BCLK)=32 MHz)
10pA (Vee=5 'V, f(BCLK)=32 kHz, in wait mode)

Flash Program/Erase Supply Voltage

50v+05V

Memory |Program and Erase Endurance

100 times (all space)

Operating Ambient Temperature

—40 to 85°C (T version)
—40 to 105°C (U version)

Package

144-pin plastic molded LQFP

NOTES:

1. IEBus is a trademark of NEC Electronics Corporation.
2. 12C bus is a trademark of Koninklijke Philips Electronics N. V.

All options are on a request basis.

Rev. 1.10 Oct. 31, 2005 Page?2 of57
REJO3B0171-0110

RENESAS




M32C/88 Group (M32C/88T)

1. Overview

Table 1.2 M32C/88 Group (M32C/88T) Performance (100-Pin Package)

Characteristic

Performance

CPU Basic Instructions

108 instructions

Minimum Instruction Execution Time

31.3 ns (f(BCLK)=32 MHz, Vcc=4.2 V 10 5.5 V)

Operating Mode

Single-chip mode

Address Space

16 Mbytes

Memory Capacity

See Table 1.3

Peripheral| 1/0 Port

87 1/0 pins and 1 input pin

Function | Multifunction Timer

Timer A: 16 bits x 5 channels, Timer B: 16 bits x 6 channels
Three-phase motor control circuit

Intelligent I/O

Time measurement function or Waveform generating function:

16 bits x 8 channels
Communication function (Clock synchronous serial 1/0, Clock asyn-
chronous serial 1/0, HDLC data processing)

Serial I/O

5 Channels
Clock synchronous serial I1/0, Clock asynchronous serial 1/0,
IEBus(®), 12C bus®

CAN Module

3 channels  Supporting CAN 2.0B specification

A/D Converter

10-bit A/D converter: 1 circuit, 34 channels

D/A Converter

8 bits x 2 channels

DMAC

4 channels

DMAC I

Can be activated by all peripheral function interrupt sources
Immediate transfer, Calculation transfer and Chain transfer functions

CRC Calculation Circuit

CRC-CCITT

X/Y Converter

16 bits x 16 bits

Watchdog Timer

15 bits x 1 channel (with prescaler)

Interrupt

40 internal and 8 external sources, 5 software sources
Interrupt priority level: 7

Clock Generation Circuit

4 circuits

Main clock oscillation circuit(*), Sub clock oscillation circuit(*), On-chip
oscillator, PLL frequency synthesizer

(*)Equipped with a built-in feedback resistor. Ceramic resonator or
crystal oscillator must be connected externally

Oscillation Stop Detect Function

Main clock oscillation stop detect function

Cold Start-up/Warm Start-up
Determine Function

On-chip (option)

Electrical| Supply Voltage

Vcc=4.2 V10 55 V, (f(BCLK)=32 MHz)

Charact- | Power Consumption
eristics

28 mA (Vce=5V, f(BCLK)=32 MHz)
10pA (Vce=5 'V, f(BCLK)=32 kHz, in wait mode)

Flash Program/Erase Supply Voltage

50vV+05V

Memory | Program and Erase Endurance

100 times (all space)

Operating Ambient Temperature

—40 to 85°C (T version)
—40 to 105°C (U version)

Package

100-pin plastic molded LQFP

NOTES:

1. IEBus is a trademark of NEC Electronics Corporation.
2. 12C bus is a trademark of Koninklijke Philips Electronics N. V.

All options are on a request basis.
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M32C/88 Group (M32C/88T) 1. Overview
1.3 Block Diagram
Figure 1.1 shows a block diagram of the M32C/88 Group (M32C/88T) microcomputer.
[ Potro | [ PortPr | [ PotP2 | [ PortPs | [ PortPa | | PorPs | | Porps |
|
| Peripheral Functions A/D Converter: Clock Generation Circuit
1 circuit XIN - Xout -
Timer (16 bits) Standard: 10 inputs XcIN - XcouT
Timer A: 5 channels Maximum: 34 inputs® On-chip Oscillator S
Timer B: 6 channels PLL Frequency Synthesizer 2 [
UART/Clock Synchronous Serial 1/O: ~ ©
Three-Phase Motor Control Circuit 5 channels | DMAC —
T
Watchdog Timer (15 bits) XIY Converter: DMACII ] I| N
| 16 bits X 16 bits | % -
D/A Converter: CRC Calculation Circuit (CCITT): ||
I 8 bits X 2 channels [ cAn Module: 3 channels | X164x124x5+1 —
3| <—
M32C/80 series CPU Core Memory —
Intelligent /0 ROH [ RoL | FLG | S
=1
RiH [ RiL | | INTB ] ROM 3z 4'\—>O°
Time Measurement: 8 channels R2 ] | ISP ] ||
Wave Generating: 8 channels |
Communication Functions: R3 | 1 usP | RAM 1
Clock Synchronous Serial I/0, A0 | | PC | Y
UART, = I =
| HDLC Data Processing Al T SVE | 2 ©
FB | [ Svp | [~
SB ] | VCT ] | Multiplier |
[ Portp1a || PortPis | | PortPir | [ PortPi2 | [ PortP13 | ‘
" L4 |
Voo¥s ¥ ¥ s
———
(Note 1)
NOTES:

1. Ports P11 to P15 are provided in the 144-pin package only.
2. Included in the 144-pin package only.

Figure 1.1 M32C/88 Group (M32C/88T) Block Diagram
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M32C/88 Group (M32C/88T) 1. Overview

1.4 Product Information
Table 1.3 lists the product information. Figure 1.2 shows the product numbering system.

Table 1.3 M32C/88 Group (1) (T version, M32C/88T) As of October, 2005
Type Number Package Type C:p?(\:/ilty CaRpg'::/:ty Remarks

M30882FJTGP (D) | PLQPO144KA-A (144P6Q-A)

512K+4K
M30880FJTGP (D) | PLQPO100KB-A (100P6Q-A)

Flash Memory

M30882FHTGP (D) | PLQPO144KA-A (144P6Q-A) T version

384K+4K 18K . o
M30880FHTGP (D) | PLQPO100KB-A (100P6Q-A) (H'gg;f'gb""y
M30882FWTGP (D) | PLQP0O144KA-A (144P6Q-A)

320K+4K
M30880FWTGP (D) | PLQPO100KB-A (100P6Q-A)
(D): Under development
Table 1.3 M32C/88 Group (2) (U version, M32C/88T) As of October, 2005

Type Number Package Type CaRpggty Caig'::/lity Remarks

M30882FJUGP (D) | PLQPO144KA-A (144P6Q-A)

512K+4K
M30880FJUGP (D) | PLQP0100KB-A (100P6Q-A)

Flash Memory

M30882FHUGP (D) | PLQP0144KA-A (144P6Q-A) U version

384K+4K 18K . L
M30880FHUGP (D) | PLQPO100KB-A (100P6Q-A) (H'glht')[;"ét)"“ty
M30882FWUGP (D) | PLQPO0144KA-A (144P6Q-A)

320K+4K
M30880FWUGP (D) | PLQPO0100KB-A (100P6Q-A)

(D): Under development

NOTE:
Contact our sales office if you are interested in the V version.

Rev. 1.10 Oct. 31,2005 Page5 of 57 RENESAS
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M32C/88 Group (M32C/88T) 1. Overview

M30 88 0

H

FHTGP
—E Package Type:
GP = Package PLQP0100KB-A (100P6Q-A)
Package PLQP0144KA-A (144P6Q-A)
Classification:
T =T Version
U = U Version
~ ROM Capacity:
W = 320 Kbytes
H = 384 Kbytes

J =512 Kbytes
Memory Type:

F = Flash Memory Version
RAM Capacity, Pin Count, etc

M32C/88 Group
M16C Family

Figure 1.2 Product Numbering System
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M32C/88 Group (M32C/88T)

1. Overview

1.5 Pin Assignment

Figures 1.3 and 1.4 show pin assignments (top view).

Plo

ANO7 / PO7

ANOs / POs

ANOs / POs

ANO4 / P04

Pll4

OUTC13/INPC13/P113
BELIN/ISRxD1/OUTC12/INPC12/ P112
ISCLK1/OUTC11/INPC11/P111
BE1louT/ISTxD1/0OUTC10/ INPCl0/ P110
ANO3 / PO3

ANO2 / PO2

ANO1 / PO1

ANOo / POo

AN157/ P157

AN156 / P156

AN155/ P155

AN154/ P154

AN153/ P153

ISRxDO / AN152 / P152

ISCLKO / AN151 / P151

Vss

ISTXDO / AN150 / P150

Vee

Kiz / AN7 / P107

Ki2/ ANs / P106

KIL/ANs / P10s

Kio / AN4 / P104

ANz /P103

AN2/P102

AN1/P101

AVss

ANo / P100

VREF

Avce

STxD4 / SCL4 / RxD4 / ADTRG / P97

NOTES:

PR Rt bt tedtettedsettestess

< P11

O

(1]
[2]
(2]

SS3/RTS3/CTS3/TB3IN/DAO/ P93 <= [ 4]

CAN1oUT / SRxD4 / SDA4 / TXD4 | ANEX1 / P96 ettt
CANIWU / CANLIN / CLK4 / ANEXO / P95 at=—bn

SS4/RTS4/CTS4/TB4IN/ DAL/ P94 <t=—p

<« P15/INT3

SRxD3/SDA3/TxD3/TB2IN/ P92 === [5 |
STxD3/SCL3/RxD3/TBLIN/ P91 === [ |

<« Pl6/INT4

(7]

CLK3/TBOIN/ P90 et

< P20/AN20

[99] €= P22/AN22

[94] €= P27/AN27

M32C/88 GROUP
(M32C/88T)

]
]
=
m
]
]
=]

IIIIEBEB 5828833
S48 >aafo>X>aaa
lﬂ.l&mZ\\wX -~~~
IxZImgzo|e SN
582 53 |2|k|k
S 000 x 8 zlzlz
o oo x ~
z2zzz z
~—~~ p=]
~ © 1 o« z
588 F4
8000 S
EEEE =
2222 z
2000 E

z

2

S

1. P70/ TAOouT / TxD2 / SDA2 / SRXD2 / INPC16 / OUTC16
2. P70 and P71 are ports for the N-channel open drain output.

CANOOUT / CAN10UT / INTO / P82«

=]
[z}
]
o}
=
B
B
G
B
B

INPC15/ OUTC15/ U/ TA4IN/ P81 =

ISRXDO / U/ TA40UT / P80 =t

ISCLKO / INPC14 / OUTC14 / CANOIN / CANO2IN / TA3IN / P77 ettmpm
ISTXDO / INPC13/ OUTC13 / CANOOUT / CANO20UT / TA30UT / P76 ettt

BELIN/ISRXD1/OUTC12/INPC12 /W / TA2IN / P75 agmpn

ISCLK1/OUTC11/INPC11/ W / TA20UT / P74 e

BE1out/ISTxD1/OUTC1o/INPClo/SS2/RTS2/CTS2/VITALN/ P73 a=—p

CLK2/V/TAlouT/ P72 «—

@INPC17/OUTC17/ STXD2 / SCL2 / RXD2 / TAOIN / TB5IN / P71 <t

- P13
<« P13s

<« P13

> p137

< P60/ CTS0/ RTS0 /S50 / CAN20UT
=< P61/ CLKO / CAN2IN / CAN2WU
<— P62/ RxDO / SCLO / STXDO

<— P63/ TxDO / SDAO / SRXDO

<> P64/ CTS1/RTS1/SS1

< P65/ CLK1

-+ \/ss

~<— P66/ RxD1/ SCL1/STxD1

“— Vcc

<— P67/ TxD1/ SDAL/ SRxD1

<« p7ot2)

PLQPO144KA-A
(144P6Q-A)

Figure 1.3 Pin Assignment for 144-Pin Package
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M32C/88 Group (M32C/88T)

1. Overview

Table 1.4 Pin Characteristics for 144-Pin Package

IE)II(?. C%?rt]m' Port Int'e;};upt Timer Pin UART/CAN Pin Intelligent 1/0 Pin Analog Pin
1 P9s TXD4/SDA4ISRXD4/CANoUT ANEX1
2 P9s CLK4/CAN1IN/CANIWU ANEX0
3 P94 TB4IN CTS4/RTS4/SS4 DAl
4 P93 TB3IN CTS3/RTS3/SS3 DAO
5 P92 TB2IN TxD3/SDA3/SRxD3
6 P91 TB1IN RxD3/SCL3/STxD3
7 P9 TBOIN CLK3
8 P14e
9 P14s
10 P144
11 P143 INPC17/OUTC17
12 P142 INPC16/OUTC16
13 P141 INPC15/OUTC15
14 P14o INPC14/OUTC14
15 |BYTE
16 [CNVss
17 | Xein P87
18 | Xcout P86
19 |RESET
20 | Xout
21 |Vss
22 [ XIN
23 |Vce
24 P8s NMI
25 P84 INT2
26 P83 | INT1 CANOIN/CAN1IN
27 P82 INTO CANOoUT/CAN1oUT
28 P81 TA4IN/U INPC15/0OUTC15
29 P8o TA4ouT/U ISRXDO
30 P77 TA3IN CANOIN/CANO2IN INPC14/OUTC14/ISCLKO
31 P76 TA30uT CANOOUT/CANO20uUT | INPC13/OUTC13/ISTXDO
32 P7s TA2IN/W INPC12/0OUTC12/ISRXD1/BELIN
33 P74 TA20UT/IW INPC11/OUTC11/ISCLK1
34 P73 TALNNV  |CTS2/RTS2/SS2 INPC10/OUTC10/ISTXD1/BElouT
35 P72 TAlout/V |CLK2
36 P71 TB5IN/TAOIN | RXD2/SCL2/STXD2 INPC17/0OUTC17
37 P70 TAOouT | TXD2/SDA2/SRXD2 INPC16/OUTC16
38 |Vece P67 TxD1/SDA1/SRxD1
39 [Vss
40 P66 RxD1/SCL1/STxD1
41
42 P65 CLK1
43 P64 CTS1/RTS1/SS1
44 P63 TxDO/SDAO/SRXDO
45 P62 RxDO/SCLO/STxDO
46 P61 CLKO/CAN2IN/CAN2WU
47 P60 CTSO0/RTS0/SSO/CAN20uT
48 P137

Rev. 1.10 Oct. 31,2005 Page8 of 57 RENESAS
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M32C/88 Group (M32C/88T)

1. Overview

Table 1.4 Pin Characteristics for 144-Pin Package (Continued)

Elc?. COFr,]itrﬁOI Port Int%rir#pt Timer Pin UART/CAN Pin Intelligent /O Pin Analog Pin

49 P136

50 P13s

51 P134

52 P57

53 P56

54 P55

55 P54

56 P133

57 | Vss

58 P132

59 | Vcc

60 P131

61 P130

62 P53

63 P52

64 P51

65 P50

66 P127

67 P126

68 P12s

69 P47

70 P46

71 P45

72 P44

73 | Vcc P43

74

75| Vss P42

76

77 P41

78 P40

79 P37

80 P36

81 P3s

82 P34

83 P33

84 P32

85 P31

86 P124

87 P123

88 P122

89 P121

90 | Vcc P120

91| Vss

92 P30

93

94 P27 AN27

95 P26 AN26

96 P25 AN2s
Rev. 1.10 Oct. 31,2005 Page9 of 57 RENESAS

REJO3B0171-0110



M32C/88 Group (M32C/88T)

1. Overview

Table 1.4 Pin Characteristics for 144-Pin Package (Continued)

Rin | control | pory INEIUPY Timer pin | UART/CAN Pin Intelligent /0 Pin Analog Pin

97 P24 AN24

98 P23 AN23

99 P22 AN22

100 P21 AN21

101 P20 AN20

102 P17 | INT5

103 Pls |INT4

104 Pls | INT3

105 P14

106 P13

107 P12

108 P11

109 Plo

110 PO7 ANO7

111 POs ANOs

112 POs ANOs

113 P04 ANO4

114 P1l4

115 P113 INPC13/OUTC13

116 P112 INPC12/OUTC12/ISRXD1/BELIN

117 P1l1 INPC11/OUTC11/ISCLK1

118 P11o INPC10/OUTC10/ISTXD1/BElouT

119 P03 ANO3

120 P02 ANO2

121 PO1 ANO1

122 P00 ANOo

123 P157 AN157

124 P156 AN156

125 P15s AN155

126 P154 AN154

127 P153 AN153

128 P152 ISRXxDO AN152

129 P151 ISCLKO AN151

130]| Vss

131 P150 ISTXDO AN150

132| Vcc

133 P107 | Ki3 AN7

134 P10s | Ki2 ANs

135 P10s | Ki1 ANs

136 P104 | Klo AN4

137 P10s AN3

138 P102 ANz

139 P101 AN1

140 AVss

141 P100 ANo

142 | VREF

143| AVcc

144 P97 RxD4/SCL4/STxD4 ADTRG
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M32C/88 Group (M32C/88T) 1. Overview

[66 ] «—> P24/AN24
[65 ] «—> P25 /AN2s
[64]«—> P26 /AN26
[63] «—> P27/AN27
E(— Vss

[52] «—> P40
[51 ]« Pa

[67]«—> P23/AN23
[53] «—> P37

[73] 4> P1s/iNT3
[72] «—> P16 /iNT4
[71] «—> P17/iNT5
[70] «—> P20/AN20
[69] «—> P21/AN21
[68] «—> P22/AN22

[75 ]« P13
[74] > P14
[61] <> P30
E(— Vce
[59] «—> P31
[58] 4> P32
[57 |« P33
[56 ]« P3s
[55 ] > P3s
[54 ]« P36

( )
Pl2<—»( 76 O 0 P42
Plie—[77] 9 P43
P10 4—p| 78 8 P44

QJ
o
5
&

ANO7 / PO7 4| 79
ANO6 / PO6 €| 80
ANO5 / POs €| 81
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Figure 1.4 Pin Assignment for 100-Pin Package
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M32C/88 Group (M32C/88T)

1. Overview

Table 1.5 Pin Characteristics for 100-Pin Package

Ei(?_ C%r;;rol Port Intgri:‘upt Timer Pin UART/CAN Pin Intelligent 1/0 Pin Ar:jz?lnog
1 P94 TB4IN CTS4/RTS4/SS4 DA1
2 P93 TB3IN CTS3/RTS3/SS3 DAO
3 P92 TB2IN TxD3/SDA3/SRxD3
4 P91 TB1iN RxD3/SCL3/STxD3
5 P9o TBOIN CLK3
6 |BYTE
7 | CNVss
8 | XcIN P87
9 | Xcout P8e
10 |RESET
11 | Xout
12 [Vss
13 [ XiNn
14 |[Vcc
15 P8s NMI
16 P84 | INT2
17 P83 INTL CANOIN/CANLIN
18 P82 INTO CANOouT/CAN1ouT
19 P81 TA4IN/U INPC15/OUTC15
20 P8o TA4ouT/U ISRXDO
21 P77 TA3IN CANOIN/CANO2IN INPC14/OUTC14/ISCLKO
22 P76 TA3out CANOouT/CANO20uUT [INPC13/OUTC13/ISTXDO
23 P7s TA2IN/W INPC12/OUTC12/ISRXxD1/BE1IN
24 P74 TA20uT/W INPC11/OUTC11/ISCLK1
25 P73 TALNN CTS2/RTS2/SS2 INPC10/OUTC10/ISTXD1/BE1ouT,
26 P72 TAlout/V |CLK2
27 P71 TBS5IN/TAOIN |RXxD2/SCL2/STxD2  |INPC17/OUTC17
28 P70 TAOouTt TxD2/SDA2/SRxD2 INPC16/OUTC16
29 P67 TxD1/SDA1/SRxD1
30 P66 RxD1/SCL1/STxD1
31 P65 CLK1
32 P64 CTS1/RTS1/SS1
33 P63 TxDO/SDAO/SRXDO
34 P62 RxDO/SCLO0/STxDO
35 P61 CLKO/CAN2IN/CAN2WU
36 P60 CTSO/RTSO/SSO/CAN20uUT
37 P57
38 P56
39 P55
40 P54
41 P53
42 P52
43 P51
44 P50
45 P47
46 P46
47 P45
48 P44
49 P43
50 P42
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M32C/88 Group (M32C/88T)

1. Overview

Table 1.5 Pin Characteristics for 100-Pin Package (Continued)

N | Control | oy INEMUPL fimer pin | UART/CAN Pin Intelligent 1/ Pin Analog
51 P41
52 P4o
53 P37
54 P3s
55 P3s
56 P34
57 P33
58 P32
59 P31
60 | Vcc
61 P30
62 Vss
63 P27 AN27
64 P26 AN26
65 P25 AN2s
66 P24 AN24
67 P23 AN23
68 P22 AN22
69 P21 AN21
70 P20 AN20
71 P17 |INTS
72 Pls |INT4
73 P1s |INT3
74 P14
75 P13
76 P12
77 P11
78 P1lo
79 PO7 ANO7
80 P0s ANOs
81 POs ANOs
82 P04 ANO4
83 P03 ANO3
84 P02 ANO2
85 P01 ANO1
86 P00 ANOo
87 P107 | Ki3 AN7
88 P10s | Kl2 ANs
89 P10s | K1 ANs
90 P104 | Klo AN4
91 P103 AN3
92 P102 AN2
93 P101 AN1
94 | AVss
95 P100 ANo
96 | VREF
97 | Avcc
98 P97 RxD4/SCL4/STxD4 ‘ADTRG
99 P9 TXD4/SDA4/SRXD4ICANLoUT ANEX1
100 P9s CLK4/CAN1IN/CANIWU ANEXO0
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M32C/88 Group (M32C/88T) 1. Overview

1.6 Pin Description
Table 1.6 Pin Description (100-Pin and 144-Pin Packages)

Classsfication | Symbol 1/O Type Function
Power Supply |Vcc I Apply 4.2 to 5.5 V to both Vcc pins.
Vss Apply 0 V to the Vss pin
Analog Power | AVcc Supplies power to the A/D converter. Connect the AVcc pin to Vcc and the
Supply AVss AVSS pin to Vss
Reset Input RESET I The microcomputer is in a reset state when "L" is applied to the RESET pin
CNVss CNVss | Switches processor mode. Connect the CNVss pin to Vss
Input to Switch | BYTE I Connect the BYTE pin to Vss
External Data Bus
Width
Main Clock Input | XIN | I/0O pins for the main clock oscillation circuit. Connect a ceramic resonator
Main Clock Output | XouT 5 or crystal oscillator between XIN and XouT. To apply external clock, apply it
to XIN and leave XouT open.
Sub Clock Input | XcIN I I/O pins for the sub clock oscillation circuit. Connect a crystal oscillator
between XcIN and XcouT. To apply external clock, apply it to XcIN and
Sub Clock output | XcouTt @)
leave XcouT open
Clock Output | CLKouT (@) Outputs the clock having the same frequency as fc, fs or f32
INT Interrupt | INTO to I Input pins for the INT interrupt
Input INTS
NMI Interrupt Input | NMI I Input pin for the NMI interrupt
Key Input Interrupt | Klo to KI3 I Input pins for the key input interrupt
Timer A TAOOUT to I/O |I/O pins for the timer AO to A4
TA4ouT (TAOouT is a pin for the N-channel open drain output.)
TAOIN to Input pins for Timer AO to A4
TA4IN
Timer B TBOIN to Input pins for Timer BO to B5
TBS5IN
Three-phase Motor | U, U, V, V, (@) Output pins for the three-phase motor control timer
Control Timer Output | W, W
Serial I/0 CTS0to CTS4 I Input pins for data transmission control
RTSOtoRTS4| O  |Output pins for data reception control
CLKO to I/O |Inputs and outputs the transfer clock
CLK4
RxDO to Inputs serial data
RxD4
TxDO to (@) Outputs serial data
TxD4 (TxD2is a pin for the N-channel open drain output.)
I2C Mode SDAO to I/O |Inputs and outputs serial data
SDA4 (SDAZ2 is a pin for the N-channel open drain output.)
SCLO to Inputs and outputs the transfer clock
SCL4 (SCL2 s a pin for the N-channel open drain output.)
Serial I/0 STxDO to @) Outputs serial data when slave mode is selected
Special Function | STxD4 (STxD2 is a pin for the N-channel open drain output.)
SRxDO to Inputs serial data when slave mode is selected
SRxD4
SSO0 to SS4 I Input pins to control serial 1/0O special function
I : Input O : Output I/0O : Input and output
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M32C/88 Group (M32C/88T)

1. Overview

Table 1.6 Pin Description (100-Pin and 144-Pin Packages) (Continued)

Classsfication | Symbol [I/O Type Function
Reference VREF | Applies reference voltage to the A/D converter and D/A converter
Voltage Input
A/D Converter | ANo to AN7 | Analog input pins for the A/D converter
ANOo to ANO7
AN20 to AN27
ADTRG I Input pin for an external A/D trigger
ANEXO I/O |Extended analog input pin for the A/D converter and output pin in external
op-amp connection mode
ANEX1 I Extended analog input pin for the A/D converter
D/A Converter | DAO, DA1 (@) Output pin for the D/A converter
Intelligent I/O | INPC1o0 to | Input pins for the time measurement function
INPC17
OUTCl1o to (@) Output pins for the waveform generating function
OuUTC17 (OUTC16 and OUTC17 assigned to P70 and P71 are pins for the N-channel open drain output.)
ISCLKO 1/0 |Inputs and outputs the clock for the intelligent I/O communication function
ISCLK1
ISRXDO | Inputs data for the intelligent /O communication function
ISRXD1
ISTXDO 0] Outputs data for the intelligent I/O communication function
ISTXD1
BE1IN I Inputs data for the intelligent /O communication function
BElout 0] Outputs data for the intelligent I/O communication function
CAN CANOIN | Input pin for the CAN communication function
CANO2IN
CAN1IN
CAN2IN
CANOouT (@) Output pin for the CAN communication function
CANO20uT
CAN1out
CAN2ouT
CAN1IWU I Input pin for the CANi wake-up interrupt (i=1, 2)
CAN2WU
I/0 Ports PO0o to PO7 I/O |8-bit I/O ports for CMOS. Each port can be programmed for input or output
Ploto P17 under the control of the direction register. An input port can be set, by
P20 to P27 program, for a pull-up resistor available or for no pull-up resister available in
P30 to P37 4-bit units
P40 to P47
P50 to P57
P60 to P67 1/0 I/0O ports having equivalent functions to PO
P70to P77 (P70 and P71 are ports for the N-channel open drain output.)
P90 to P97
P100 to P107
P8o to P84 1/0 I/0O ports having equivalent functions to PO
P8e, P87
Input Port P85 I Shares a pin with NMI. NMI input state can be got by reading P85
I : Input O : Output I/0O : Input and output
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M32C/88 Group (M32C/88T)

1. Overview

Table 1.6 Pin Description (144-Pin Package Only) (Continued)

Classsfication

Symbol

/0 Type

Function

A/D Converter

AN150 to
AN157

Analog input pins for the A/D converter

I/0 Ports

Plloto
Pl14
P120 to
P127
P13o0 to
P137
P140 to
P146
P150 to
P157

I/0

I/O ports having equivalent functions to PO

| : Input O : Output

I/O : Input and output
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M32C/88 Group (M32C/88T) 2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU registers.
The register bank is comprised of 8 registers (RO, R1, R2, R3, A0, Al, SB and FB) out of 28 CPU registers.
Two sets of register banks are provided.

b3L b15 bo
General Registers | R2 ROH ROL ]
fmmmmmmm s |
! R3 R1H R1L
""""""""" Ll pData Register()
R2
b23 R3 I
A0 1
1| »Address Register(!)
Al
SB '] Static Base Register(1)
FB Il Frame Base Register®
I
USP User Stack Pointer
ISP Interrupt Stack Pointer
INTB Interrupt Table Register
PC Program Counter
| FLG | Flag Register
b5 - 7 bgbr bo!
L[ ee [ [ ][ uft]o[s]s[z]o[c]
Carry Flag
Debug Flag
Zero Flag
Sign Flag
Register Bank Select Flag
Overflow Flag
Interrupt Enable Flag
Stack Pointer Select Flag
Reserved Space
Processor Interrupt Priority Level
Reserved Space
b15 b0
High-speed Interrupt Registers | . SVE Flag Save Register
SVP PC Save Register
VCT Vector Register
b7 b0
DMAC-associated Registers DMDO
DMA Mode Register
b15 DMD1
DCTO .
DMA Transfer Count Register
DCT1
DRCO )
DMA Transfer Count Reload Register
b23 DRC1
DMAO
DMA Memory Address Register
DMA1
DRAO
DMA Memory Address Reload Register
DRA1
DSAO0
DMA SFR Address Register
DSA1
NOTE:
1. The register bank is comprised of these registers. Two sets of register banks are provided.

Figure 2.1 CPU Register
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M32C/88 Group (M32C/88T) 2. Central Processing Unit (CPU)

2.1 General Registers

2.1.1 Data Registers (RO, R1, R2 and R3)

RO, R1, R2 and R3 are 16-bit registers for transfer, arithmetic and logic operations. RO and R1 can be
split into high-order bits (ROH) and low-order bits (ROL) to be used separately as 8-bit data registers.
RO can be combined with R2 to be used as a 32-bit data register (R2R0). The same applies to R1 and
R3.

2.1.2 Address Registers (A0 and Al)

A0 and Al are 24-bit registers for AO-/Al-indirect addressing, AO-/Al-relative addressing, transfer, arith-
metic and logic operations.

2.1.3 Static Base Register (SB)

SB is a 24-bit register for SB-relative addressing.

2.1.4 Frame Base Register (FB)
FB is a 24-bit register for FB-relative addressing.

2.1.5 Program Counter (PC)
PC, 24 bits wide, indicates the address of an instruction to be executed.

2.1.6 Interrupt Table Register (INTB)
INTB is a 24-bit register indicating the starting address of an relocatable interrupt vector table.

2.1.7 User Stack Pointer (USP), Interrupt Stack Pointer (ISP)
The stack pointers (SP), USP and ISP, are 24 bits wide each. The U flag is used to switch between USP
and ISP. Referto 2.1.8 Flag Register (FLG) for details on the U flag. Set USP and ISP to even
addresses to execute an interrupt sequence efficiently.

2.1.8 Flag Register (FLG)
FLG is a 16-bit register indicating a CPU state.

2.1.8.1 Carry Flag (C)
The C flag indicates whether carry or borrow has occurred after executing an instruction.

2.1.8.2 Debug Flag (D)
The D flag is for debug only. Set to "0".

2.1.8.3 Zero Flag (2)
The Z flag is set to "1" when the value of zero is obtained from an arithmetic operation; otherwise "0".

2.1.8.4 Sign Flag (S)
The S flag is set to "1" when a negative value is obtained from an arithmetic operation; otherwise "0".
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M32C/88 Group (M32C/88T) 2. Central Processing Unit (CPU)

2.1.8.5 Register Bank Select Flag (B)
The register bank 0 is selected when the B flag is set to "0". The register bank 1 is selected when this
flag is set to "1".

2.1.8.6 Overflow Flag (O)
The O flag is set to "1" when the result of an arithmetic operation overflows; otherwise "0".

2.1.8.7 Interrupt Enable Flag (1)
The | flag enables a maskable interrupt.
Interrupt is disabled when the | flag is set to "0" and enabled when the | flag is set to "1". The | flag is
set to "0" when an interrupt is acknowledged.

2.1.8.8 Stack Pointer Select Flag (U)
ISP is selected when the U flag is set to "0". USP is selected when this flag is set to "1".
The U flag is set to "0" when a hardware interrupt is acknowledged or the INT instruction of software
interrupt numbers 0 to 31 is executed.

2.1.8.9 Processor Interrupt Priority Level (IPL)
IPL, 3 bits wide, assigns processor interrupt priority levels from level 0 to level 7.
If a requested interrupt has greater priority than IPL, the interrupt is enabled.

2.1.8.10 Reserved Space
When writing to a reserved space, set to "0". When reading, its content is indeterminate.

2.2 High-Speed Interrupt Registers
Registers associated with the high-speed interrupt are as follows:
- Flag save register (SVF)
- PC save register (SVP)
- Vector register (VCT)

2.3 DMAC-Associated Registers
Registers associated with DMAC are as follows:
- DMA mode register (DMDO, DMD1)
- DMA transfer count register (DCTO, DCT1)
- DMA transfer count reload register (DRCO, DRC1)
- DMA memory address register (DMAO, DMAL)
- DMA SFR address register (DSAO0, DSA1)
- DMA memory address reload register (DRAO, DRA1)
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3. Memory

M32C/88 Group (M32C/88T)

3. Memory
Figure 3.1 shows a memory map of the M32C/88 Group (M32C/88T).
The M32C/88 Group (M32C/88T) provides 16-Mbyte address space addressed from 00000016 to

FFFFFF16.
The internal ROM is allocated from address FFFFFF16 to lower. For example, a 64-Kbyte internal ROM is

addressed from FF000016 to FFFFFF16.
The fixed interrupt vectors are allocated from address FFFFDC16 to FFFFFF16. It stores the starting ad-

dress of each interrupt routine.

The internal RAM is allocated from address 00040016 to higher. For example, a 10-Kbyte internal RAM is
allocated from address 00040016 to 002BFF16. Besides storing data, it becomes stacks when the subrou-
tine is called or an interrupt is acknowledged.

SFRs, consisting of control registers for peripheral functions such as I/O port, A/D converter, serial 1/0,
timers, is allocated from address 00000016 to 0003FF16. All blank spaces within SFRs are reserved and
cannot be accessed by users.

The special page vectors are addressed from FFFEOO16 to FFFFDB16. It is used for the JMPS instruction
and JSRS instruction. Refer to the Renesas publication M32C/80 Series Software Manual for detalils.

00000016
SFRs
00040016
Internal RAM
XXXXXX16
Reserved Space /FFFEOQO16
00F00016 ! .
Internal ROM® ! Special Page
| Vector Table
(Data space) |
00FFFF16 ! FFFFDC16l-mmmcmmacaaaaaa]
Internal RAM ! FUndefined Instruction?
Capacity XXXXXX16 i B Overflow ]
18 Kbytes 004BFF16 Reserved Space | ! E BRK Instruction 3
! E Address Match 7
Internal ROM / E ]
Capacity | YYYYYY16 | yyvyyyis ,’ - Watchdog Timer(® 1
320 Kbytes | FB000016 ermal ROM E 1
384 Kbytes | FA000016 ntema ' g NMI E
512 Kbytes F8000016 EFEEFF16 - FFFFFF1s E Reset .
NOTES:
1. Additional 4-Kbyte space is provided in the flash memory version for storing data.
2. Watchdog timer interrupt and oscillation stop detection interrupt share vectors.

Figure 3.1 Memory Map
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
000016
000116
000216
000316
000416 | Processor Mode Register(l) PMO 1000 00002(CNVss pin ="L")
000516 | Processor Mode Register 1 PM1 0016

000616 | System Clock Control Register 0 CMO 0000 10002

000716 | System Clock Control Register 1 CM1 0010 00002

000816
000916 | Address Match Interrupt Enable Register AIER 0016
000A16 | Protect Register PRCR XXXX 00002
000B16
000C16 | Main Clock Division Register MCD XXX0 10002
000D16 | Oscillation Stop Detection Register CM2 0016

000E16 | Watchdog Timer Start Register WDTS XX16

000F16 | Watchdog Timer Control Register WDC 000X XXXX2
001016
001116 | Address Match Interrupt Register O RMADO 00000016
001216
001316 | Processor Mode Register 2 PM2 0016
001416
001516 | Address Match Interrupt Register 1 RMAD1 00000016
001616
001716
001816
001916 | Address Match Interrupt Register 2 RMAD2 00000016
001A16
001B16
001C16
001D16 | Address Match Interrupt Register 3 RMAD3 00000016
001E16
001F16
002016
002116
002216
002316
002416
002516
002616 | PLL Control Register 0 PLCO 0001 X0102
002716 | PLL Control Register 1 PLC1 000X 00002
002816
002916 | Address Match Interrupt Register 4 RMAD4 00000016
002A16
002B16
002C16
002D16 | Address Match Interrupt Register 5 RMAD5 00000016
002E16
002F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTE:
1. The PMO01 and PMOO bits in the PMO register maintain values set before reset, even after software reset or watch-
dog timer reset has been performed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
006016
003016
003116
003216
003316
003416
003516
003616
003716
003816
003916 | Address Match Interrupt Register 6 RMADG6 00000016
003A16
003B16
003C16
003D16 | Address Match Interrupt Register 7 RMAD7 00000016
003E16
003F16
004016
004116
004216
004316
004416
004516
004616
004716
004816
004916
004A16
004B16
004C16
004D16
004E16
004F16
005016
005116
005216
005316
005416
005516 | Flash Memory Control Register 1 FMR1 0000 01012
005616
005716 | Flash Memory Control Register 0 FMRO 0000 00012
005816
005916
005A16
005B16
005C16
005D16
005E16
005F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET

006016

006116

006216

006316

006416

006516

006616

006716

006816 | DMAO Interrupt Control Register DMoIC XXXX X0002

006916 | Timer B5 Interrupt Control Register TB5IC XXXX X0002

006A16 | DMA2 Interrupt Control Register DM2IC XXXX X0002

006B16 | UART2 Receive /ACK Interrupt Control Register S2RIC XXXX X0002

006C16 | Timer AO Interrupt Control Register TAOIC XXXX X0002

006D16 | UART3 Receive /ACK Interrupt Control Register S3RIC XXXX X0002

006Ez16 | Timer A2 Interrupt Control Register TA2IC XXXX X0002

006F16 | UART4 Receive /ACK Interrupt Control Register S4RIC XXXX X0002

007016 | Timer A4 Interrupt Control Register TA4IC XXXX X0002

007116 | UARTO/UART3 Bus Conflict Detect Interrupt Control Register BCNOIC/BCN3IC XXXX X0002

007216 | UARTO Receive/ACK Interrupt Control Register SORIC XXXX X0002

007316 | A/DO Conversion Interrupt Control Register ADOIC XXXX X0002

007416 | UART1 Receive/ACK Interrupt Control Register S1RIC XXXX X0002
Intelligent 1/O Interrupt Control Register 0/ 1100IC/

007516 CAN Interrupt 3 Control Register CAN3IC XXXX X0002

007616 | Timer B1 Interrupt Control Register TB1IC XXXX X0002
Intelligent 1/O Interrupt Control Register 2/ 1102IC/

007716 CAN Interrupt 6 Control Register CANS6IC XXXX X0002

007816 | Timer B3 Interrupt Control Register TB3IC XXXX X0002

007916 | Intelligent I/O Interrupt Control Register 4 11041C XXXX X0002

007Az16 | INT5 Interrupt Control Register INT5IC XX00 X0002

007B16 | CAN Interrupt 8 Control Register CANSIC XXXX X0002

007C16 | INT3 Interrupt Control Register INT3IC XX00 X0002

007Dz1s6 | Intelligent I/O Interrupt Control Register 8 1108IC XXXX X0002

007E16 | INT1 Interrupt Control Register INT1IC XX00 X0002
Intelligent I/O Interrupt Control Register 10/ 11010IC/

007F16 CAN Interrupt 1 Control Register CAN1IC XXXX X0002

008016

008116 | CAN Interrupt 2 Control Register CAN2IC XXXX X0002

008216

008316

008416

008516

008616

008716

008816 | DMAL Interrupt Control Register DM1IC XXXX X0002

008916 | UART2 Transmit /NACK Interrupt Control Register S2TIC XXXX X0002

008A16 | DMAS3 Interrupt Control Register DM3IC XXXX X0002

008B16 | UART3 Transmit /NACK Interrupt Control Register S3TIC XXXX X0002

008C16 | Timer Al Interrupt Control Register TAlIC XXXX X0002

008D16 | UART4 Transmit /NACK Interrupt Control Register S4TIC XXXX X0002

008Ez16 | Timer A3 Interrupt Control Register TA3IC XXXX X0002

008F16 | UART2 Bus Conflict Detect Interrupt Control Register BCN2IC XXXX X0002

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET

009016 | UARTO Transmit /NACK Interrupt Control Register SOTIC XXXX X0002

009116 | UART1/UART4 Bus Conflict Detect Interrupt Control Register BCN1IC/BCN4IC XXXX X0002

009216 | UART1 Transmit/NACK Interrupt Control Register S1TIC XXXX X0002

009316 | Key Input Interrupt Control Register KUPIC XXXX X0002

009416 | Timer BO Interrupt Control Register TBOIC XXXX X0002
Intelligent I/O Interrupt Control Register 1/ 1101IC/

009516 CAN Interrupt 4 Control Register CAN4IC XXXX X0002

009616 | Timer B2 Interrupt Control Register TB2IC XXXX X0002
Intelligent I/O Interrupt Control Register 3/ 1103IC/

009716 CAN Interrupt 7 Control Register CAN7IC XXXX X0002

009816 | Timer B4 Interrupt Control Register TBA4IC XXXX X0002

009916 | CAN Interrupt 5 Control Register CANSIC XXXX X0002

009A16 | INT4 Interrupt Control Register INT4IC XX00 X0002

009B16

009C16 | INT2 Interrupt Control Register INT2IC XX00 X0002
Intelligent 1/O Interrupt Control Register 9/ 1109IC/

009D1s CAN Interrupt 0 Control Register CANOIC XXXX X0002

009E16 | INTO Interrupt Control Register INTOIC XX00 X0002

009F16 | Exit Priority Control Register RLVL XXXX 00002

00AO016 | Interrupt Request Register 0 11O0IR 0000 000X2

00A116 | Interrupt Request Register 1 IIO1IR 0000 000X2

00A216 | Interrupt Request Register 2 1102IR 0000 000X2

00A316 | Interrupt Request Register 3 1IO3IR 0000 000X2

00A41s6 | Interrupt Request Register 4 1104IR 0000 000X2

00A516 | Interrupt Request Register 5 1IO5IR 0000 000X2

00A616 | Interrupt Request Register 6 1106IR 0000 000X2

00A716

00A816 | Interrupt Request Register 8 1108IR 0000 000X2

00A916 | Interrupt Request Register 9 1HO9IR 0000 000X2

00AA1s6 | Interrupt Request Register 10 11010IR 0000 000X2

00AB16 | Interrupt Request Register 11 IIO11IR 0000 000X2

00AC16

00AD16

00AE16

00AF16

00BO016 | Interrupt Enable Register 0 11O0IE 0016

00B116 | Interrupt Enable Register 1 IIO1IE 0016

00B216 | Interrupt Enable Register 2 1102IE 0016

00B316 | Interrupt Enable Register 3 1IO3IE 0016

00B416 | Interrupt Enable Register 4 11041E 0016

00B516 | Interrupt Enable Register 5 1IO5IE 0016

00B616 | Interrupt Enable Register 6 1106IE 0016

00B716

00B816 | Interrupt Enable Register 8 1108IE 0016

00B916 | Interrupt Enable Register 9 11O9IE 0016

00BAu1s6 | Interrupt Enable Register 10 11010IE 0016

00BB16 | Interrupt Enable Register 11 IIO11IE 0016

00BC16

00BD16

00OBE16

00BF16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
00CO016
00C116
00C216
00C316
00C416
00Cb516
00C616
00C716
00C816
00C916
00CA16
00CB16
00CC1s
00CD16
00CE16
00CF16
00DO016
00D116
00D216
00D316
00D416
00D516
00D616
00D716
00D816
00D916
00DA16
00DB16
00DC16
00DD16
0ODE16
00DF16
00EO16
00E116
00E216
00E316
00E416
00ES516
00E616
00E716
00E816 XXXX XXXX2
00E916 S1/O Receive Buffer Register 0 GORB XXXO XXXX2
00EA16 | Transmit Buffer/Receive Data Register O GOTB/GODR XX16

00EB16
00EC16 | Receive Input Register 0 GORI XX16
00ED16 | SI/O Communication Mode Register O GOMR 0016
00EE16 | Transmit Output Register 0 GOTO XX16
00EF16 | SI/O Communication Control Register 0 GOCR 0000 X0112

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
00F016 | Data Compare Register 00 GOCMPO XX16
00F116 | Data Compare Register 01 GOCMP1 XX16
00F216 | Data Compare Register 02 GOCMP2 XX16
00F316 | Data Compare Register 03 GOCMP3 XX16
00F416 | Data Mask Register 00 GOMSKO XX16
00F516 | Data Mask Register 01 GOMSK1 XX16
00F616 | Communication Clock Select Register CCs XXXX 00002
00F716

00F816 XX16
00E916 Receive CRC Code Register 0 GORCRC XX16
00FA16 0016
00EB16 Transmit CRC Code Register 0 GOTCRC 0016
00FC16 | SI/O Extended Mode Register 0 GOEMR 0016
00FD16 | SI/O Extended Receive Control Register 0 GOERC 0016
00FEz16 | SI/O Special Communication Interrupt Detect Register O GOIRF 0016
00FF16 | SI/O Extended Transmit Control Register O GOETC 0000 OXXX2
010016 XX16
010116 Time Measurement/Waveform Generating Register 10 G1TM0/G1PO0 XX16
010216 XX16
010316 Time Measurement/Waveform Generating Register 11 G1TM1/G1PO1 XX16
010416 XX16
010516 Time Measurement/Waveform Generating Register 12 G1TM2/G1P0O2 XX16
010616 XX16
010716 Time Measurement/Waveform Generating Register 13 G1TM3/G1P0O3 XX16
010816 XX16
010916 Time Measurement/Waveform Generating Register 14 G1TM4/G1P0O4 XX16
010A16 XX16
010B16 Time Measurement/Waveform Generating Register 15 G1TM5/G1PO5 XX16
010C16 XX16
010D16 Time Measurement/Waveform Generating Register 16 G1TM6/G1PO6 XX16
010E16 XX16
010F16 Time Measurement/Waveform Generating Register 17 G1TM7/G1PO7 XX16
011016 | Waveform Generating Control Register 10 G1POCRO 0000 X0002
011116 | Waveform Generating Control Register 11 G1POCR1 0X00 X0002
011216 | Waveform Generating Control Register 12 G1POCR2 0X00 X0002
011316 | Waveform Generating Control Register 13 G1POCR3 0X00 X0002
011416 | Waveform Generating Control Register 14 G1POCR4 0X00 X0002
011516 | Waveform Generating Control Register 15 G1POCR5 0X00 X0002
011616 | Waveform Generating Control Register 16 G1POCR6 0X00 X0002
011716 | Waveform Generating Control Register 17 G1POCR7 0X00 X0002
011816 | Time Measurement Control Register 10 G1TMCRO 0016
011916 | Time Measurement Control Register 11 G1TMCR1 0016
011A16 | Time Measurement Control Register 12 G1TMCR2 0016
011B16 | Time Measurement Control Register 13 G1TMCR3 0016
011Cz16 | Time Measurement Control Register 14 G1TMCR4 0016
011D16 | Time Measurement Control Register 15 G1TMCR5 0016
011E16 | Time Measurement Control Register 16 G1TMCR6 0016
011F16 | Time Measurement Control Register 17 G1TMCR7 0016

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T)

4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
012016 XX16
012116 Base Timer Register 1 G1BT XX16
012216 | Base Timer Control Register 10 G1BCRO 0016
012316 | Base Timer Control Register 11 G1BCR1 X000 000X2
012416 | Time Measurement Prescaler Register 16 G1TPR6 0016
012516 | Time Measurement Prescaler Register 17 G1TPR7 0016
012616 | Function Enable Register 1 G1FE 0016
012716 | Function Select Register 1 G1FSs 0016
012816 XXXX XXXX2
012916 SI/O Receive Buffer Register 1 G1RB X000 XXXX2
012A16 | Transmit Buffer/Receive Data Register 1 G1TB/G1DR XX16
012B16
012C16 | Receive Input Register 1 G1RI XX16
012D16 | SI/O Communication Mode Register 1 G1IMR 0016
012E16 | Transmit Output Register 1 G1TO XX16
012F16 | SI/O Communication Control Register 1 G1CR 0000 X0112
013016 | Data Compare Register 10 G1CMPO XX16
013116 | Data Compare Register 11 G1CMP1 XX16
013216 | Data Compare Register 12 G1CMP2 XX16
013316 | Data Compare Register 13 G1CMP3 XX16
013416 | Data Mask Register 10 G1MSKO XX16
013516 | Data Mask Register 11 G1MSK1 XX16
013616
013716
013816 XX16
013916 Receive CRC Code Register 1 G1RCRC XX16
013A16 0016
013B16 Transmit CRC Code Register 1 G1TCRC 0016
013Cz16 | SI/O Extended Mode Register 1 G1EMR 0016
013D16 | SI/O Extended Receive Control Register 1 G1ERC 0016
013E16 | SI/O Special Communication Interrupt Detection Register 1 G1IRF 0016
013F16 | SI/O Extended Transmit Control Register 1 G1ETC 0000 0XXX2
014016
014116
014216
014316
014416
014516
014616
014716
014816
014916
014A16
014B16
014Cz1s6
014D16

to
016F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T)

4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
017016 | CAN2 Slot Buffer Select Register C2SBS 0016(1)
017116 | CAN2 Control Register 1 C2CTLR1 X000 00XX2(1)
017216 | CAN2 Sleep Control Register C2SLPR XXXX XXX02
017316

017416 ) ) 0016
017516 CAN2 Acceptance Filter Support Register C2AFS 01160
017616

017716

017816 | Input Function Select Register IPS 0016
017916 | Input Function Select Register A IPSA 0016
017A16

017B16

017Cz1s

017D16

017E16

017F1e

018016 | CAN2 Message Slot Buffer 0 Standard IDO C2SLOTO0_0 XX16
018116 | CAN2 Message Slot Buffer 0 Standard ID1 C2SLOTO0_1 XX16
018216 | CAN2 Message Slot Buffer 0 Extended IDO C2SLOTO0_2 XX16
018316 | CAN2 Message Slot Buffer 0 Extended ID1 C2SLOTO0_3 XX16
018416 | CAN2 Message Slot Buffer 0 Extended 1D2 C2SLOTO0_4 XX16
018516 | CAN2 Message Slot Buffer 0 Data Length Code C2SLOTO0_5 XX16
018616 | CAN2 Message Slot Buffer 0 Data 0 C2SLOTO_6 XX16
018716 | CAN2 Message Slot Buffer 0 Data 1 C2SLOTO0_7 XX16
018816 | CAN2 Message Slot Buffer 0 Data 2 C2SLOTO0_8 XX16
018916 | CAN2 Message Slot Buffer 0 Data 3 C2SLOTO0_9 XX16
018A16 | CAN2 Message Slot Buffer 0 Data 4 C2SLOTO0_10 XX16
018B16 | CAN2 Message Slot Buffer 0 Data 5 C2SLOTO0_11 XX16
018C16 | CAN2 Message Slot Buffer 0 Data 6 C2SLOTO0_12 XX16
018D16 | CAN2 Message Slot Buffer 0 Data 7 C2SLOTO0_13 XX16
018E16 | CAN2 Message Slot Buffer 0 Time Stamp High-Order C2SLOTO0_14 XX16
018F16 | CAN2 Message Slot Buffer 0 Time Stamp Low-Order C2SLOTO0_15 XX16
019016 | CAN2 Message Slot Buffer 1 Standard IDO C2SLOT1_0 XX16
019116 | CAN2 Message Slot Buffer 1 Standard ID1 C2SLOT1 1 XX16
019216 | CAN2 Message Slot Buffer 1 Extended IDO C2SLOT1_2 XX16
019316 | CAN2 Message Slot Buffer 1 Extended ID1 C2SLOT1_3 XX16
019416 | CAN2 Message Slot Buffer 1 Extended 1D2 C2SLOT1 4 XX16
019516 | CAN2 Message Slot Buffer 1 Data Length Code C2SLOT1 5 XX16
019616 | CAN2 Message Slot Buffer 1 Data 0 C2SLOT1_6 XX16
019716 | CAN2 Message Slot Buffer 1 Data 1 C2SLOT1_7 XX16
019816 | CAN2 Message Slot Buffer 1 Data 2 C2SLOT1_8 XX16
019916 | CAN2 Message Slot Buffer 1 Data 3 C2SLOT1_9 XX16
019A16 | CAN2 Message Slot Buffer 1 Data 4 C2SLOT1_10 XX16
019B16 | CAN2 Message Slot Buffer 1 Data 5 C2SLOT1_11 XX16
019C16 | CAN2 Message Slot Buffer 1 Data 6 C2SLOT1_12 XX16
019D16 | CAN2 Message Slot Buffer 1 Data 7 C2SLOT1_13 XX16
019E16 | CAN2 Message Slot Buffer 1 Time Stamp High-Order C2SLOT1_14 XX16
019F16 | CAN2 Message Slot Buffer 1 Time Stamp Low-Order C2SLOT1_15 XX16

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTE:

1. Values are obtained by setting the SLEEP bit in the C2SLPR register to "1" (sleep mode exited) after reset and

supplying a clock to the CAN module.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
01A016 _ XX01 0X012(2)
01A116 CAN2 Control Register 0 C2CTLRO XXXX 000022)
01A216 _ 0000 00002(?)
01A316 CAN2 Status Register C2STR X000 0X012(2)
01A416 0016

01A516 CAN2 Extended ID Register C2IDR 0016

01A616 _ _ _ 0000 XXXX2(2)
01A716 CAN2 Configuration Register C2CONR 0000 00002(2)
01A816 0016

01A916 CAN2 Time Stamp Register C2TSR 0016

01AA16| CAN2 Transmit Error Count Register C2TEC 0016

01AB16| CAN2 Receive Error Count Register C2REC 0016

01AC16 ) 0016

01AD16 CAN2 Slot Interrupt Status Register C2SISTR 0016

01AE16

01AF16

01B016 _ 00160

01B116 CAN2 Slot Interrupt Mask Register C2SIMKR 00162

01B216

01B316

01B416 | CAN2 Error Interrupt Mask Register C2EIMKR XXXX X0002(2)
01B516 | CAN2 Error Interrupt Status Register C2EISTR XXXX X0002(2)
01B616 | CAN2 Error Cause Register C2EFR 0016

01B716 | CAN2 Baud Rate Prescaler C2BRP 0000 00012
01B816

01B916 | CAN2 Mode Register C2MDR XXXX XX002(2)
01BA16

01BB16

01BC1i6

01BD16

01BE16

01BF16

01C016 _ _ 0016 ‘
01C11s CAN2 Single Shot Control Register C2SSCTLR 00162

01C216

01C316

01C416 _ _ 0016(2)

01C516 CAN2 Single Shot Status Register C2SSSTR 00162

01C616

01C716 (Note 1)
01C816 | CAN2 Global Mask Register Standard IDO C2GMRO XXX0 00002(2)
01C916 | CAN2 Global Mask Register Standard ID1 C2GMR1 XX00 00002
01CA16| CAN2 Global Mask Register Extended IDO C2GMR2 XXXX 00002(2)
01CB16| CAN2 Global Mask Register Extended ID1 C2GMR3 0016

01CC16| CAN2 Global Mask Register Extended ID2 C2GMR4 XX00 00002
01CD16

01CE16

01CF16 Y

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTES:
1. The BANKSEL bit in the C2CTLR1 register switches functions for addresses 01C016 to 01DF16.
2. Values are obtained by setting the SLEEP bit in the C2SLPR register to "1" (sleep mode exited) after reset and
supplying a clock to the CAN module.
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M32C/88 Group (M32C/88T)

4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
CAN2 Message Slot 0 Control Register / C2MCTLO/ 0000 00002(?) ‘
01D016 CAN2 Local Mask Register A Standard IDO C2LMARO XXX0 00002(2)
CAN2 Message Slot 1 Control Register / C2MCTL1/ 0000 00002
01D116 CAN2 Local Mask Register A Standard ID1 C2LMAR1 XX00 00002
CAN2 Message Slot 2 Control Register / C2MCTL2/ 0000 00002(@
01b216 CAN2 Local Mask Register A Extended IDO C2LMAR2 XXXX 00002(2)
CAN2 Message Slot 3 Control Register / C2MCTL3/ 0016@
O1D316 | - AN2 local Mask Register A Extended 1D1 C2LMAR3 0016(2)
CAN2 Message Slot 4 Control Register / C2MCTL4/ 0000 00002(@
01D416 CAN2 Local Mask Register A Extended 1D2 C2LMAR4 XX00 000022
01D516 | CAN2 Message Slot 5 Control Register C2MCTL5 0016
01D616 | CAN2 Message Slot 6 Control Register C2MCTL6 0016
01D716 | CAN2 Message Slot 7 Control Register C2MCTL7 0016® (Note 1)
CAN2 Message Slot 8 Control Register / C2MCTLS8/ 0000 00002(@
01D816 CAN2 Local Mask Register B Standard IDO C2LMBRO XXX0 00002(2)
CAN2 Message Slot 9 Control Register / C2MCTLY/ 0000 00002(@
01D916 CAN2 Local Mask Register B Standard ID1 C2LMBR1 XX00 00002@
CAN2 Message Slot 10 Control Register / C2MCTL10/ 0000 00002(@
01DA1s CAN2 Local Mask Register B Extended ID2 C2LMBR2 XXXX 00002(2)
CAN2 Message Slot 11 Control Register / C2MCTL11/ 0016@
O1DB16] - AN2 Local Mask Register B Extended D3 C2LMBR3 0016(2)
CAN2 Message Slot 12 Control Register / C2MCTL12/ 0000 00002(@
01DC16 CAN2 Local Mask Register B Extended 1D4 C2LMBR4 XX00 000022
01DD16| CAN2 Message Slot 13 Control Register C2MCTL13 0016
01DE16| CAN2 Message Slot 14 Control Register C2MCTL14 0016
01DF16 | CAN2 Message Slot 15 Control Register C2MCTL15 0016 '

X: Indeterminate
Blank spaces are reserved. No access is allowed.

NOTES:

1. The BANKSEL bit in the C2CTLR1 register switches functions for addresses 01C016 to 01DF16.
2. Values are obtained by setting the SLEEP bit in the C2SLPR register to "1" (sleep mode exited) after reset and
supplying a clock to the CAN module.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
01E016 | CANO Message Slot Buffer 0 Standard 1DO COSLOTO_0 XX16

01E116 | CANO Message Slot Buffer 0 Standard ID1 COSLOTO_1 XX16

01E216 | CANO Message Slot Buffer 0 Extended IDO COSLOTO_2 XX16

01E316 | CANO Message Slot Buffer O Extended ID1 COSLOTO_3 XX16

01E416 | CANO Message Slot Buffer 0 Extended ID2 COSLOTO_4 XX16

01E516 | CANO Message Slot Buffer 0 Data Length Code COSLOTO_5 XX16

01E616 | CANO Message Slot Buffer O Data 0 COSLOTO_6 XX16

01E716 | CANO Message Slot Buffer O Data 1 COSLOTO_7 XX16

01E816 | CANO Message Slot Buffer O Data 2 COSLOTO_8 XX16

01E916 | CANO Message Slot Buffer O Data 3 COSLOTO_9 XX16

01EA16 | CANO Message Slot Buffer O Data 4 COSLOTO_10 XX16

01EB16 | CANO Message Slot Buffer O Data 5 COSLOTO_11 XX16

01EC16 | CANO Message Slot Buffer O Data 6 COSLOTO_12 XX16

01ED16 | CANO Message Slot Buffer O Data 7 COSLOTO_13 XX16

01EE16 | CANO Message Slot Buffer O Time Stamp High-Order COSLOTO_14 XX16

01EF16 | CANO Message Slot Buffer O Time Stamp Low-Order COSLOTO_15 XX16

01F016 | CANO Message Slot Buffer 1 Standard 1DO COSLOT1_0 XX16

01F116 | CANO Message Slot Buffer 1 Standard 1D1 COSLOT1_1 XX16

01F216 | CANO Message Slot Buffer 1 Extended IDO COSLOT1_2 XX16

01F316 | CANO Message Slot Buffer 1 Extended ID1 COSLOT1_3 XX16

01F416 | CANO Message Slot Buffer 1 Extended ID2 COSLOT1_4 XX16

01F516 | CANO Message Slot Buffer 1 Data Length Code COSLOTL 5 XX16

01F616 | CANO Message Slot Buffer 1 Data 0 COSLOT1_6 XX16

01F716 | CANO Message Slot Buffer 1 Data 1 COSLOT1_7 XX16

01F816 | CANO Message Slot Buffer 1 Data 2 COSLOT1_8 XX16

01F916 | CANO Message Slot Buffer 1 Data 3 COSLOT1 9 XX16

01FA16 | CANO Message Slot Buffer 1 Data 4 COSLOT1_10 XX16

01FB16 | CANO Message Slot Buffer 1 Data 5 COSLOT1_11 XX16

01FC16 | CANO Message Slot Buffer 1 Data 6 COSLOT1_12 XX16

01FD16 | CANO Message Slot Buffer 1 Data 7 COSLOT1_13 XX16

01FE16 | CANO Message Slot Buffer 1 Time Stamp High-Order COSLOT1_14 XX16

01FF16 | CANO Message Slot Buffer 1 Time Stamp Low-Order COSLOT1_15 XX16

020016 _ XX01 0X012()
020116 CANO Control Register 0 COCTLRO XXXX 000021
020216 _ 0000 00002(1)
020316 CANO Status Register COSTR X000 0X012(1)
020416 ] 0016
020516 CANO Extended ID Register COIDR 00161
020616 _ _ _ 0000 XXXX2(1)
020716 CANO Configuration Register COCONR 0000 000021
020816 . . 0016
020916 CANO Time Stamp Register COTSR 00160
020A16 | CANO Transmit Error Count Register COTEC 00160
020B16 | CANO Receive Error Count Register COREC 0016
020C16 . 0016
020D16 CANO Slot Interrupt Status Register COSISTR 00160
020E16

020F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTE:
1. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) after reset and
supplying a clock to the CAN module.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
021016 0016(2)
021116 CANO Slot Interrupt Mask Register COSIMKR 0016
021216
021316
021416 | CANO Error Interrupt Mask Register COEIMKR XXXX X0002)
021516 | CANO Error Interrupt Status Register COEISTR XXXX X00022)
021616 | CANO Error Cause Register COEFR 0016
021716 | CANO Baud Rate Prescaler COBRP 0000 00012(®
021816
021916 | CANO Mode Register COMDR XXXX XX002)
021A16
021B16
021C16
021D16
021E16
021F16
022016 _ _ 0016(2) ‘
022116 CANO Single Shot Control Register COSSCTLR 0016
022216
022316
022416 _ _ 0016(2)
022516 CANO Single Shot Status Register COSSSTR 0016
022616
022716
022816 | CANO Global Mask Register Standard IDO COGMRO XXX0 00002(2)
022916 | CANO Global Mask Register Standard ID1 COGMR1 XX00 00002
022A16 | CANO Global Mask Register Extended IDO COGMR2 XXXX 00002(2)
022B16 | CANO Global Mask Register Extended ID1 COGMR3 0016
022C16 | CANO Global Mask Register Extended ID2 COGMR4 XX00 000022
022D16
022E16
022F16
CANO Message Slot 0 Control Register / COMCTLO/ 0000 00002 (Note 1)
023016 CANO Local Mask Register A Standard 1DO COLMARO XXX0 00002(2)
CANO Message Slot 1 Control Register / COMCTL1/ 0000 00002
023116 CANO Local Mask Register A Standard ID1 COLMAR1 XX00 000022
CANO Message Slot 2 Control Register / COMCTL2/ 0000 00002@
023216 CANO Local Mask Register A Extended IDO COLMAR2 XXXX 00002(2)
CANO Message Slot 3 Control Register / COMCTL3/ 0016(@
023316 | AN local Mask Register A Extended 1D1 COLMAR3 0016
CANO Message Slot 4 Control Register / COMCTL4/ 0000 00002
023416 CANO Local Mask Register A Extended 1D2 COLMAR4 XX00 000022
023516 | CANO Message Slot 5 Control Register COMCTL5 0016
023616 | CANO Message Slot 6 Control Register COMCTL6 0016
023716 | CANO Message Slot 7 Control Register COMCTL? 0016
CANO Message Slot 8 Control Register / COMCTLS8/ 0000 00002
023816 CANO Local Mask Register B Standard 1DO COLMBRO XXX0 00002(2)
CANO Message Slot 9 Control Register / COMCTLY/ 0000 00002
023916 CANO Local Mask Register B Standard ID1 COLMBR1 XX00 00002(2) '

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTES:
1. The BANKSEL bit in the COCTLR1 register switches functions for addresses 022016 to 023F16.
2. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) after reset and
supplying a clock to the CAN module.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
CANO Message Slot 10 Control Register / COMCTL10/ 0000 00002(2) \

023A16 CANO Local Mask Register B Extended IDO COLMBR2 XXXX 00002
CANO Message Slot 11 Control Register / COMCTL11/ 00162

023B16 | - ANO Local Mask Register B Extended ID1 COLMBR3 0016@
CANO Message Slot 12 Control Register / COMCTL12/ 0000 000022

023C16 | -ANO Local Mask Register B Extended ID2 COLMBR4 XX00 00002(2) (Note 1)

023D16 | CANO Message Slot 13 Control Register COMCTL13 00162

023E16 | CANO Message Slot 14 Control Register COMCTL14 00162

023F16 | CANO Message Slot 15 Control Register COMCTL15 00162

024016 | CANO Slot Buffer Select Register COSBS 00162

024116 | CANO Control Register 1 COCTLR1 X000 00XX2(2)

024216 | CANO Sleep Control Register COSLPR XXXX XXX02

024316

024416 _ ] 0016(2)

024516 CANO Acceptance Filter Support Register COAFS 0116

024616

024716

024816

024916

024A16

024B16

024C16

024D16

024E16

024F16

025016 | CAN1 Slot Buffer Select Register C1SBS 00163

025116 | CAN1 Control Register 1 C1CTLR1 X000 00XX2(3)

025216 | CAN1 Sleep Control Register C1SLPR XXXX XXX02G3)

025316

025416 0016(3)

025516 CAN1 Acceptance Filter Support Register C1AFS 01163

025616

025716

025816

025916

025A16

025B16

025C16

025D16

025E16

025F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTES:
1. The BANKSEL bit in the COCTLR1 register switches functions for addresses 022016 to 023F16.
2. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) after reset and
supplying a clock to the CAN module.
3. Values are obtained by setting the SLEEP bit in the C1SLPR register to "1" (sleep mode exited) after reset and
supplying a clock to the CAN module.
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M32C/88 Group (M32C/88T)

4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
026016 | CAN1 Message Slot Buffer 0 Standard IDO C1SLOTO0_0 XX16

026116 | CAN1 Message Slot Buffer 0 Standard ID1 C1SLOTO_1 XX16

026216 | CAN1 Message Slot Buffer 0 Extended IDO C1SLOTO_2 XX16

026316 | CAN1 Message Slot Buffer 0 Extended ID1 C1SLOTO_3 XX16

026416 | CAN1 Message Slot Buffer 0 Extended I1D2 C1SLOTO_4 XX16

026516 | CAN1 Message Slot Buffer 0 Data Length Code C1SLOTO_5 XX16

026616 | CAN1 Message Slot Buffer 0 Data 0 C1SLOTO_6 XX16

026716 | CAN1 Message Slot Buffer 0 Data 1 C1SLOTO_7 XX16

026816 | CAN1 Message Slot Buffer 0 Data 2 C1SLOTO_8 XX16

026916 | CAN1 Message Slot Buffer 0 Data 3 C1SLOTO0_9 XX16

026A16 | CAN1 Message Slot Buffer 0 Data 4 C1SLOTO_10 XX16

026B16 | CAN1 Message Slot Buffer 0 Data 5 C1SLOTO_11 XX16

026C16 | CAN1 Message Slot Buffer 0 Data 6 C1SLOTO_12 XX16

026D16 | CAN1 Message Slot Buffer 0 Data 7 C1SLOTO_13 XX16

026E16 | CAN1 Message Slot Buffer 0 Time Stamp High-Order C1SLOTO_14 XX16

026F16 | CAN1 Message Slot Buffer 0 Time Stamp Low-Order C1SLOTO0_15 XX16

027016 | CAN1 Message Slot Buffer 1 Standard IDO C1SLOT1_ 0 XX16

027116 | CAN1 Message Slot Buffer 1 Standard ID1 C1SLOT1 1 XX16

027216 | CAN1 Message Slot Buffer 1 Extended IDO C1SLOT1_ 2 XX16

027316 | CAN1 Message Slot Buffer 1 Extended ID1 C1SLOT1_3 XX16

027416 | CAN1 Message Slot Buffer 1 Extended ID2 C1SLOT1 4 XX16

027516 | CAN1 Message Slot Buffer 1 Data Length Code C1SLOT1 5 XX16

027616 | CAN1 Message Slot Buffer 1 Data 0 C1SLOT1_6 XX16

027716 | CAN1 Message Slot Buffer 1 Data 1 C1SLOT1 7 XX16

027816 | CAN1 Message Slot Buffer 1 Data 2 C1SLOT1_8 XX16

027916 | CAN1 Message Slot Buffer 1 Data 3 C1SLOT1_9 XX16

027A16 | CAN1 Message Slot Buffer 1 Data 4 C1SLOT1_10 XX16

027B16 | CAN1 Message Slot Buffer 1 Data 5 C1SLOT1_11 XX16

027C16 | CAN1 Message Slot Buffer 1 Data 6 C1SLOT1_12 XX16

027D16 | CAN1 Message Slot Buffer 1 Data 7 C1SLOT1_13 XX16

027E16 | CAN1 Message Slot Buffer 1 Time Stamp High-Order C1SLOT1_14 XX16

027F16 | CAN1 Message Slot Buffer 1 Time Stamp Low-Order C1SLOT1_15 XX16

028016 _ XX01 0X012(1)
028116 CAN1 Control Register 0 CI1CTLRO XXXX 00002
028216 _ 0000 00002(1)
028316 CANL1 Status Register C1STR %000 0X012(1)
028416 0016
028516 CAN1 Extended ID Register C1IDR 0016(1)
028616 - _ 0000 XXXX2(1)
028716 CAN1 Configuration Register C1CONR 0000 00002(1)
028816 ) . 00160
028916 CAN1 Time Stamp Register CI1TSR 00161
028A16 | CAN1 Transmit Error Count Register C1TEC 0016(1)
028B16 | CAN1 Receive Error Count Register C1REC 0016(1)
028C16 ) 00160
028D16 CANL1 Slot Interrupt Status Register C1SISTR 00161
028E16

028F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.

NOTE:

1. Values are obtained by setting the SLEEP bit in the C1SLPR register to "1" (sleep mode exited) after reset and

supplying the clock to the CAN module.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
029016 0016\
029116 CANL1 Slot Interrupt Mask Register C1SIMKR 0016
029216
029316
029416 | CANL1 Error Interrupt Mask Register C1EIMKR XXXX X0002(2)
029516 | CANL1 Error Interrupt Status Register ClEISTR XXXX X0002(2)
029616 | CAN1 Error Factor Register C1EFR 0016
029716 | CAN1 Baud Rate Prescaler C1BRP 0000 00012(2)
029816
029916 | CAN1 Mode Register C1MDR XXXX XX002(2)
029A16
029B16
029C16
029D16
029E16
029F16
02A016 ] _ 00162
02A116 CANL1 Single Shot Control Register C1SSCTLR 0016 ‘
02A216
02A316
02A416 ] _ 00162
02A516 CANL1 Single Shot Status Register C1SSSTR 0016
02A616
02A716
02A816 | CAN1 Global Mask Register Standard IDO C1GMRO XXX0 00002
02A916 | CAN1 Global Mask Register Standard 1D1 C1GMR1 XX00 00002(2)
02AA16 | CAN1 Global Mask Register Extended 1DO C1GMR2 XXXX 00002
02AB16 | CAN1 Global Mask Register Extended ID1 C1GMR3 0016
02AC16 | CAN1 Global Mask Register Extended 1D2 C1GMR4 XX00 000022
02AD16
02AE16
02AF16
CAN1 Message Slot 0 Control Register / CIMCTLO/ 0000 000022 (Note 1)
02B016 CAN1 Local Mask Register A Standard 1DO C1LMARO XXX0 00002
CAN1 Message Slot 1 Control Register / CIMCTL1/ 0000 000022
02B11s CAN1 Local Mask Register A Standard ID1 C1LMAR1 XX00 000022
CAN1 Message Slot 2 Control Register / CIMCTL2/ 0000 000022
02B216 CAN1 Local Mask Register A Extended IDO C1LMAR2 XXXX 000022
CAN1 Message Slot 3 Control Register / C1MCTL3/ 0016
02B316 | -AN1 Local Mask Register A Extended ID1 C1LMAR3 0016(2)
CAN1 Message Slot 4 Control Register / C1IMCTL4/ 0000 000022
02B41s CAN1 Local Mask Register A Extended ID2 C1LMAR4 XX00 000022
02B516 | CAN1 Message Slot 5 Control Register CIMCTL5 0016
02B616 | CAN1 Message Slot 6 Control Register CIMCTL6 0016
02B716 | CAN1 Message Slot 7 Control Register C1MCTL? 0016
CAN1 Message Slot 8 Control Register / C1IMCTLS8/ 0000 00002
02B816 CAN1 Local Mask Register B Standard 1DO C1LMBRO XXX0 000022
CAN1 Message Slot 9 Control Register / C1IMCTLY/ 0000 000022
028916 CAN1 Local Mask Register B Standard 1D1 C1LMBR1 XX00 000022 v

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTES:
1. The BANKSEL bit in the C1CTLRL1 register switches functions for addresses 02A016 to 02BF1s6.
2. Values are obtained by setting the SLEEP bit in the C1SLPR register to "1" (sleep mode exited) after reset and
supplying a clock to the CAN module.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
CAN1 Message Slot 10 Control Register / C1MCTL10/ 0000 00002(2)

02BA1s CANL1 Local Mask Register B Extended 1DO C1LMBR2 XXXX 00002(2)
CAN1 Message Slot 11 Control Register / C1IMCTL11/ 00162

02BB16 | - AN1 Local Mask Register B Extended ID1 C1LMBR3 0016@
CAN1 Message Slot 12 Control Register / C1IMCTL12/ 0000 00002

02BC16 | - AN1 Local Mask Register B Extended ID2 C1LMBR4 XX00 000022 (Note 1)

02BD16 | CAN1 Message Slot 13 Control Register C1MCTL13 0016

02BE16 | CAN1 Message Slot 14 Control Register C1MCTL14 0016

02BF16 | CAN1 Message Slot 15 Control Register C1MCTL15 0016

02CO016 XX16

02C116 X0 Register YO Register XOR,YOR XX16

02C216 XX16

02C316 X1 Register Y1 Register X1R,Y1R XX16

02C41s6 XX16

02C516 X2 Register Y2 Register X2R,Y2R XX16

02C616 XX16

02C716 X3 Register Y3 Register X3R,Y3R XX16

02C816 XX16

02C916 X4 Register Y4 Register X4R,Y4R XX16

02CA16 XX16

02CB16 X5 Register Y5 Register X5R,Y5R XX16

02CC16 XX16

02CD16 X6 Register Y6 Register X6R,Y6R XX16

02CE16 XX16

02CF16 X7 Register Y7 Register X7R,Y7R XX16

02D016 XX16

02D116 X8 Register Y8 Register X8R,Y8R XX16

02D216 XX16

02D316 X9 Register Y9 Register X9R,Y9R XX16

02D416 XX16

02D516 X10 Register Y10 Register X10R,Y10R XX16

02D616 XX16

02D716 X11 Register Y11 Register X11R,Y11R XX16

02D816 XX16

02D916 X12 Register Y12 Register X12R,Y12R XX16

02DA16 XX16

02DB16 X13 Register Y13 Register X13R,Y13R XX16

02DC16 XX16

02DD16 X14 Register Y14 Register X14R,Y14R XX16

02DE16 XX16

02DF16 X15 Register Y15 Register X15R,Y15R XX16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTES:
1. The BANKSEL bit in the C1CTLR1 register switches functions for addresses 02A016 to 02BF16.
2. Values are obtained by setting the SLEEP bit in the C1SLPR register to "1" (sleep mode exited) after reset and
supplying a clock to the CAN module.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
02E016 | X/Y Control Register XYC XXXX XX002
02E116

02E216

02E316

02E416 | UART1 Special Mode Register 4 U1SMR4 0016
02E516 | UART1 Special Mode Register 3 U1SMR3 0016
02E616 | UART1 Special Mode Register 2 U1SMR2 0016
02E716 | UART1 Special Mode Register U1SMR 0016
02E816 | UART1 Transmit/Receive Mode Register U1MR 0016
02E916 | UART1 Bit Rate Register U1BRG XX16
02EA16 XX16
02EB16 UART1 Transmit Buffer Register UlTB XX16
02EC16 | UART1 Transmit/Receive Control Register 0 u1co 0000 10002
02ED16 | UART1 Transmit/Receive Control Register 1 UlC1 0000 00102
02EE16 XX16
02EF16 UART1 Receive Buffer Register U1RB XX16
02F016

02F116

02F216

02F316

02F416 | UART4 Special Mode Register 4 U4SMR4 0016
02F516 | UART4 Special Mode Register 3 U4SMR3 0016
02F616 | UART4 Special Mode Register 2 U4SMR2 0016
02F716 | UART4 Special Mode Register U4SMR 0016
02F816 | UART4 Transmit/Receive Mode Register U4MR 0016
02F916 | UART4 Bit Rate Register U4BRG XX16
02FA16 XX16
02EB16 UART4 Transmit Buffer Register U4TB XX16
02FC16 | UART4 Transmit/Receive Control Register O u4co 0000 10002
02FD16 | UART4 Transmit/Receive Control Register 1 U4C1l 0000 00102
02FE1s6 XX16
02FE16 UART4 Receive Buffer Register U4RB XX16
030016 | Timer B3, B4, B5 Count Start Flag TBSR 000X XXXX2
030116

030216 | _ XX16
030316 Timer Al-1 Register TAll XX16
030416 | _ XX16
030516 Timer A2-1 Register TA21 XX16
030616 XX16
030716 Timer A4-1 Register TA41 XX16
030816 | Three-Phase PWM Control Register 0 INVCO 0016
030916 | Three-Phase PWM Control Register 1 INVC1 0016
030A16 | Three-Phase Output Buffer Register 0 IDBO XX11 11112
030B16 | Three-Phase Output Buffer Register 1 IDB1 XX11 11112
030C16 | Dead Time Timer DTT XX16
030D16 | Timer B2 Interrupt Generation Frequency Set Counter ICTB2 XX16
030E16

030F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
031016 XX16
031116 Timer B3 Register TB3 XX16
031216 XX16
031316 Timer B4 Register TB4 XX16
031416 XX16
031516 Timer B5 Register TB5 XX16
031616

031716

031816

031916

031A16

031B16 | Timer B3 Mode Register TB3MR 00XX 00002
031C16 | Timer B4 Mode Register TB4MR 00XX 00002
031D16 | Timer B5 Mode Register TB5MR 00XX 00002
031E16

031F16 | External Interrupt Request Source Select Register IFSR 0016
032016

032116

032216

032316

032416 | UART3 Special Mode Register 4 U3SMR4 0016
032516 | UART3 Special Mode Register 3 U3SMR3 0016
032616 | UART3 Special Mode Register 2 U3SMR2 0016
032716 | UART3 Special Mode Register U3SMR 0016
032816 | UART3 Transmit/Receive Mode Register U3MR 0016
032916 | UART3 Bit Rate Register U3BRG XX16
032A16 XX16
032B16 UART3 Transmit Buffer Register U3TB XX16
032C16 | UART3 Transmit/Receive Control Register 0 U3Co 0000 10002
032D16 | UART3 Transmit/Receive Control Register 1 u3Ci1 0000 00102
032E16 XX16
032F16 UART3 Receive Buffer Register U3RB XX16
033016

033116

033216

033316

033416 | UART2 Special Mode Register 4 U2SMR4 0016
033516 | UART2 Special Mode Register 3 U2SMR3 0016
033616 | UART2 Special Mode Register 2 U2SMR2 0016
033716 | UART2 Special Mode Register U2SMR 0016
033816 | UART2 Transmit/Receive Mode Register U2MR 0016
033916 | UART2 Bit Rate Register U2BRG XX16
033A16 XX16
033B16 UART?2 Transmit Buffer Register uz2TB XX16
033C16 | UART2 Transmit/Receive Control Register 0 u2co 0000 10002
033D16 | UART2 Transmit/Receive Control Register 1 uU2C1 0000 00102
033E16 XX16
033F16 UART?2 Receive Buffer Register U2RB XX16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T)

4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
034016 | Count Start Flag TABSR 0016
034116 | Clock Prescaler Reset Flag CPSRF OXXX XXXX2
034216 | One-Shot Start Flag ONSF 0016
034316 | Trigger Select Register TRGSR 0016
034416 | Up/Down Flag UDF 0016
034516

034616 XX16
034716 Timer AO Register TAO XX16
034816 XX16
034916 Timer Al Register TAl XX16
034A16 XX16
034B16 Timer A2 Register TA2 XX16
034C1s6 XX16
034D1s Timer A3 Register TA3 XX16
034E16 XX16
034F16 Timer A4 Register TA4 XX16
035016 ) ) XX16
035116 Timer BO Register TBO XX16
035216 | ) XX16
035316 Timer B1 Register TB1 XX16
035416 | ] XX16
035516 Timer B2 Register TB2 XX16
035616 | Timer AO Mode Register TAOMR 0016
035716 | Timer A1 Mode Register TALIMR 0016
035816 | Timer A2 Mode Register TA2MR 0016
035916 | Timer A3 Mode Register TA3MR 0016
035A16 | Timer A4 Mode Register TAAMR 0016
035B16 | Timer BO Mode Register TBOMR 00XX 00002
035C16 | Timer B1 Mode Register TB1IMR 00XX 00002
035D16 | Timer B2 Mode Register TB2MR 00XX 00002
035E16 | Timer B2 Special Mode Register TB2SC XXXX XXX02
035F16 | Count Source Prescaler Register(!) TCSPR 0XXX 00002
036016

036116

036216

036316

036416 | UARTO Special Mode Register 4 UOSMR4 0016
036516 | UARTO Special Mode Register 3 UOSMR3 0016
036616 | UARTO Special Mode Register 2 UOSMR2 0016
036716 | UARTO Special Mode Register UOSMR 0016
036816 | UARTO Transmit/Receive Mode Register UOMR 0016
036916 | UARTO Bit Rate Register UOBRG XX16
036A16 XX16
036B16 UARTO Transmit Buffer Register uoTB XX16
036C16 | UARTO Transmit/Receive Control Register O uoco 0000 10002
036D16 | UARTO Transmit/Receive Control Register 1 uoC1 0000 00102
036E16 XX16
036F16 UARTO Receive Buffer Register UORB XX16

X: Indeterminate
Blank spaces are reserved. No access is allowed.

NOTE:

1. The TCSPR register maintains values set before reset, even after software reset or watchdog timer reset has
been performed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
037016

037116

037216

037316

037416

037516

037616

037716

037816 | DMAO Request Source Select Register DMOSL 0X00 00002
037916 | DMA1 Request Source Select Register DM1SL 0X00 00002
037A16 | DMA2 Request Source Select Register DM2SL 0X00 00002
037B16 | DMA3 Request Source Select Register DM3SL 0X00 00002
037C1s6 XX16
037D16 CRC Data Register CRCD XX16
037E16 | CRC Input Register CRCIN XX16
037F16

038016 . XXXX XXXX2
038116 A/DO Register 0 ADOO 0000 00002
038216 XX16
038316 A/DO Register 1 ADO1 XX16
038416 XX16
038516 A/DO Register 2 ADO02 XX16
038616 XX16
038716 A/DO Register 3 ADO3 XX16
038816 XX16
038916 A/DO Register 4 ADO04 XX16
038A16 XX16
038B16 A/DO Register 5 ADO5 XX16
038C16 XX16
038D16 A/DO Register 6 ADO06 XX16
038E16 XX16
038F16 A/DO Register 7 ADO7 XX16
039016

039116

039216 | A/DO Control Register 4 ADOCON4 XXXX 00X X2
039316

039416 | A/DO Control Register 2 ADOCON2 XX0X X0002
039516 | A/DO Control Register 3 ADOCON3 XXXX X0002
039616 | A/DO Control Register 0 ADOCONO 0016

039716 | A/DO Control Register 1 ADOCON1 0016

039816 | D/A Register 0 DAO XX16
039916

039A16 | D/A Register 1 DAl XX16
039B16

039C16 | D/A Control Register DACON XXXX XX002
039D16

039E16

039F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

<144-pin package>

Address Register Symbol Value after RESET
03A016 | Function Select Register A8 PS8 X000 00002
03Al16 | Function Select Register A9 PS9 0016
03A216

03A316

03A416

03A516

03A616

03A716 | Function Select Register D1 PSD1 XOXX XX002
03A816

03A916

03AA16

03AB16

03AC1s6 | Function Select Register C2 PSC2 XXXX X00X2
03AD16 | Function Select Register C3 PSC3 XOXX XXXX2
03AE16

03AF16 | Function Select Register C PSC 00X0 00002
03B016 | Function Select Register AO PSO 0016
03B1l16 | Function Select Register A1 PS1 0016
03B216 | Function Select Register BO PSLO 0016
03B316 | Function Select Register B1 PSL1 0016
03B416 | Function Select Register A2 pPS2 00X0 00002
03B516 | Function Select Register A3 PS3 0016
03B616 | Function Select Register B2 PSL2 00X0 00002
03B716 | Function Select Register B3 PSL3 0016
03B816

03B916 | Function Select Register A5 PS5 XXX0 00002
03BA16

03BB16

03BC16

03BD16

03BE16

03BF16

03CO016 | Port P6 Register P6 XX16
03C116 | Port P7 Register P7 XX16
03C216 | Port P6 Direction Register PD6 0016
03C316 | Port P7 Direction Register PD7 0016
03C416 | Port P8 Register P8 XX16
03C516 | Port P9 Register P9 XX16
03C616 | Port P8 Direction Register PD8 00X0 00002
03C716 | Port P9 Direction Register PD9 0016
03C816 | Port P10 Register P10 XX16
03C916 | Port P11 Register P11 XX16
03CAu16 | Port P10 Direction Register PD10 0016
03CBu16 | Port P11 Direction Register PD11 XXX0 00002
03CCa1is6 | Port P12 Register P12 XX16
03CDa1s | Port P13 Register P13 XX16
03CEz16 | Port P12 Direction Register PD12 0016
03CF16 | Port P13 Direction Register PD13 0016

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

<144-pin package>

Address Register Symbol Value after RESET
03DO016 | Port P14 Register P14 XX16
03D116 | Port P15 Register P15 XX16
03D216 | Port P14 Direction Register PD14 X000 00002
03D316 | Port P15 Direction Register PD15 0016
03D416

03D516

03D616

03D716

03D816

03D916

03DA16| Pull-Up Control Register 2 PUR2 0016
03DB16| Pull-Up Control Register 3 PUR3 0016
03DC1i6| Pull-Up Control Register 4 PUR4 XXXX 00002
03DD16

03DE16

03DF16

03EO016 | Port PO Register PO XX16
03E1l16 | Port P1 Register P1 XX16
03E216 | Port PO Direction Register PDO 0016
03E316 | Port P1 Direction Register PD1 0016
03E416 | Port P2 Register P2 XX16
03E516 | Port P3 Register P3 XX16
03E616 | Port P2 Direction Register PD2 0016
03E716 | Port P3 Direction Register PD3 0016
03E816 | Port P4 Register P4 XX16
03E916 | Port P5 Register P5 XX16
03EA16 | Port P4 Direction Register PD4 0016
03EB16 | Port P5 Direction Register PD5 0016
03EC16

03ED16

03EE16

03EF16

03F016 | Pull-Up Control Register 0 PURO 0016
03F116 | Pull-Up Control Register 1 PUR1 XXXX 00002
03F216

03F316

03F416

03F516

03F616

03F716

03F816

03F916

03FA16

03FB16

03FC1s6

03FD16

03FE16

03FF16 | Port Control Register PCR XXXX XXX02

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

<100-pin package>

Address Register Symbol Value after RESET
03A016

03Al16

03A216

03A316

03A416

03A516

03A616

03A716 | Function Select Register D1 PSD1 XO0XX XX002
03A816

03A916

03AA16

03AB16

03AC16| Function Select Register C2 PSC2 XXXX X00X2
03AD16| Function Select Register C3 PSC3 XOXX XXXX2
03AE16

03AF16| Function Select Register C pPSC 00X0 00002
03B016 | Function Select Register AO PSO 0016
03B1l16 | Function Select Register A1 PS1 0016
03B216 | Function Select Register BO PSLO 0016
03B316 | Function Select Register B1 PSL1 0016
03B416 | Function Select Register A2 PS2 00X0 00002
03B516 | Function Select Register A3 PS3 0016
03B616 | Function Select Register B2 PSL2 00X0 00002
03B716 | Function Select Register B3 PSL3 0016
03B816

03B916

03BA16

03BB16

03BC16

03BD16

03BE16

03BF16

03CO016| Port P6 Register P6 XX16
03C116| Port P7 Register P7 XX16
03C216| Port P6 Direction Register PD6 0016
03C316| Port P7 Direction Register PD7 0016
03C416| Port P8 Register P8 XX16
03C516| Port P9 Register P9 XX16
03C616 | Port P8 Direction Register PD8 00X0 00002
03C716| Port P9 Direction Register PD9 0016
03C816| Port P10 Register P10 XX16
03C916

03CA16| Port P10 Direction Register PD10 0016
03CB16| Set default value to "FF16"

03CCu1s6

03CD16

03CE16| Set default value to "FF1s"

03CF16| Set default value to "FF16"

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

<100-pin package>

Address Register Symbol Value after RESET
03D016
03D116
03D216 | Set default value to "FF16"
03D316 | Set default value to "FF16"
03D416
03D516
03D616
03D716
03D816
03D916
03DA16| Pull-Up Control Register 2 PUR2 0016
03DB16| Pull-Up Control Register 3 PUR3 0016
03DC16| Set default value to "0016"
03DD16
03DE16
03DF16
03EO16 | Port PO Register PO XX16
03El16 | Port P1 Register P1 XX16
03E216 | Port PO Direction Register PDO 0016
03E316 | Port P1 Direction Register PD1 0016
03E416 | Port P2 Register P2 XX16
03E516 | Port P3 Register P3 XX16
03E616 | Port P2 Direction Register PD2 0016
03E716 | Port P3 Direction Register PD3 0016
03E816 | Port P4 Register P4 XX16
03E916 | Port P5 Register P5 XX16
03EA16| Port P4 Direction Register PD4 0016
03EB16| Port P5 Direction Register PD5 0016
03EC16
03ED16
03EE16
03EF16
03F016 | Pull-up Control Register 0 PURO 0016

03F116 | Pull-up Control Register 1 PUR1 XXXX 00002
03F216
03F316
03F416
03F516
03F616
03F716
03F816
03F916
03FA16
03FB16
03FC16
03FD16
03FE16
03FF16 | Port Control Register PCR XXXX XXX02

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T) 5. Electrical Characteristics

5. Electrical Characteristics

Table 5.1 Absolute Maximum Ratings

Symbol Parameter Condition Value Unit
Vcc Supply Voltage Vcc=AVcc -0.3t06.0 \%
AVcc Analog Supply Voltage Vcc=AVcc -0.3t0 6.0 \%
Vi Input Voltage |RESET, CNVss, BYTE, P0o-P07, P1o-P17, P20- -0.3 to Vcc+0.3 \Y

P27, P30-P37, P40-P47, P50-P57, P6o-P67, P72-
P77, P80-P87, P90-P97, P100-P107, P110-P114,
P120-P127, P130-P137, P140-P146, P150-P157(Y),

VREF, XIN
P70, P71 -0.3t0 6.0
Vo Output Voltage |P00-P07, P1o-P17, P20-P27, P30-P37, P4o-P47, -0.3 to Vcc+0.3 \Y

P50-P57, P60-P67, P72-P77, P80-P84, P8s, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P146, P150-P1571, Xout

P70, P71 -0.3t0 6.0
Pd Power Dissipation T version Topr=25° C 500 mwW
U version 400
Topr Operating during CPU operation T version -40 to 85 °C
"IA'\;nrr?ipeeTature U version -40 to 105
g;gpeiigﬁsh memory program and erase 0 to 60
Tstg Storage Temperature -65 to 150 °C

NOTE:
1. P11 to P15 are provided in the 144-pin package only.
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M32C/88 Group (M32C/88T) 5. Electrical Characteristics

Table 5.2 Recommended Operating Conditions
(Vcc=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version)

unless otherwise specified)

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
Vcc Supply Voltage 4.2 5.0 5.5 \%
AVcc Analog Supply Voltage Vcc \%
Vss Supply Voltage 0 \%
AVss Analog Supply Voltage 0 \%
ViH Input High ("H") |P0o-PO07, Plo-P17, P20-P27, P30-P37, P40-P47, P50-P57, 0.8Vcc Vcc \Y/
Voltage P60-P67, P72-P77, P80-P87®, P90-P97, P100-P107, P11o-
P114, P120-P127, P130-P1374), P140-P14s, P150-P1574),
XN, RESET, CNVss, BYTE
P70, P71 0.8Vcc 6.0
Vie '\f/‘glltl;é-gw (L") |P0o-PO7, P10-P17, P20-P27, P30-P37, P4o-P47, P50-P57, 0 0.2Vee |V
P60-P67, P72-P77, P80-P87(), P9o-P97, P100-P107, P11o-
P114, P120-P127, P130-P1374), P140-P146, P150-P1574),
Xin, RESET, CNVss, BYTE
|oH(peak) Peak Output P0o-P07, P1lo-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- -10.0 mA
High ("H") P67, P72-P77, P80-P84, P8s, P87, P90-P97, P100-P107, P11o-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P1574)
|oH(avg) Average Output |POo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- -5.0 mA
High ("H") P67, P72-P77, P80-P84, P86, P87, P90-P97, P100-P107, P11o-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P1574)
loL (peak) Peak Output Low |POo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 10.0 mA
("L") Current® P67, P70-P77, P80-P84, P8s, P87, P9o-P97, P100-P107, P11o-
P114, P120-P127, P130-P137, P140-P14s, P150-P1574)
loL(avag) Average Output |P0o-P07, P1lo-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 5.0 mA
Low ("L") P67, P70-P77, P80-P84, P86, P87, P90-P97, P100-P107, P110-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P1574)
NOTES:

1. Typical values when average output current is 100 ms.
2. Total loL(peak) for PO, P1, P2, P8s, P87, P9, P10, P11, P14 and P15 must be 80 mA or less.

Total loL(peak) for P3, P4, P5, P6, P7, P8o to P84, P12 and P13 must be 80 mA or less.

Total loH(peak) for PO, P1, P2, and P11 must be -40mA or less.
Total loH(peak) for P86, P87, P9, P10, P14 and P15 must be -40 mA or less.
Total loH(peak) for P3, P4, P5, P12 and P13 must be -40 mA or less.
Total loH(peak) for P6, P7, and P8o to P84 must be -40 mA or less.
3. Vit and Vi reference for P87 applies when P87 is used as a programmable input port.
It does not apply when P87 is used as Xcin.

4. Ports P11 to P15 are provided in the 144-pin package only.
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M32C/88 Group (M32C/88T) 5. Electrical Characteristics

Table 5.3 Recommended Operating Conditions (Continued)
(Vce=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version)
unless otherwise specified)

Symbol Parameter Standard Unit
Min. Typ. Max.

f(BcLk) CPU Operation Frequency Vcc=4.2t0 5.5V 0 32 MHz
f(XIN) Main Clock Input Frequency Vcec=4.2t0 55V 0 24 MHz
f(XciN) Sub Clock Frequency 32.768 50 kHz
f(Ring) On-chip Oscillator Frequency (Vcc=5.0V, Topr=25° C) 0.5 1 2 MHz
f(PLL) PLL Clock Frequency Vce=4.2t0 5.5V 10 32 MHz
tsu(PLL) Wait Time to Stabilize PLL Frequency Synthesizer |Vcc=5.0 V 5 ms
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5. Electrical Characteristics

Vce=5V

M32C/88 Group (M32C/88T)

Table 5.4 Electrical Characteristics
(Vce=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version),

f(BCLK)=32MHz unless otherwise specified)

Symbol

Parameter

Condition

Standard

Min.

Typ.

Max.

Unit

VoH

Output High ("H")
Voltage

P0o-P07, Pl1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P72-P77, P80-P84, P8s,
P87, P90-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P14s6, P150-P157(1)

loH=-5 mA

Vcc-2.0

Vcc

P0o-P07, P1lo-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P72-P77, P80-P84, P8s,
P87, P90-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P14s6, P150-P157(1)

lon=-200 pA

Vcc-0.3

Vcc

Xout

loH=-1 mA

3.0

Xcout High Power

No load applied

2.5

Low Power

No load applied

1.6

VoL

Output Low ("L")
Voltage

PQ0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P84, P8s,
P87, P9o-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P146, P150-P157(1)

lo,=5mA

2.0

P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P84, P8s,
P87, P9o-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P146, P150-P157(1)

loL=200 pA

0.45

Xout

lo,=1 mA

2.0

Xcout High Power

No load applied

Low Power

No load applied

VT+-VT-

Hysteresis

HOLD, RDY, TAOIN-TA4iN, TBOIN-TBSIN,
INTO-INT5, ADTrG, CTS0-CTS4, CLKO-CLKA4,
TAOouT-TA4out, NMI, KI0-KI3, RxDO-RxD4,

SCLO-SCL4, SDAO-SDA4

0.2

1.0

RESET

0.2

1.8

liH

Input High ("H")
Current

P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80o-P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-
P137, P140-P14s, P150-P157(Y, Xin, RESET,
CNVss, BYTE

VI=5V

5.0

HA

I

Input Low (L")
Current

P0o-P07, Pl1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-
P137, P140-P14s, P150-P157(1, Xin, RESET,
CNVss, BYTE

ViI=0 V

HA

RpPuLLUP

Pull-up Resistance

P0o0-P07, P1lo-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P72-P77, P80-P84, P8s,
P87, P9o-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P146, P150-P157(1)

Vi=0 V

30

50

167

kQ

Rfxin

Feedback Resistance

XIN

15

MQ

Rfxcin

Feedback Resistance

XcIN

10

MQ

VRAM

RAM Standby Voltage

In stop mode

2.0

NOTE:

1. Ports P11 to P15 are provided in the 144-pin package only.
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M32C/88 Group (M32C/88T) 5. Electrical Characteristics

Vce=5V
Table 5.4 Electrical Characteristics (Continued)

(Vcc=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version),
f(BCLK)=32MHz unless otherwise specified)

Standard

Symbol Parameter Measurement Condition - Unit
Min. | Typ. | Max.
Icc Power Supply Current |In single-chip mode, output f(BCLK)=32 MHz, Square wave, 28 50 | mA
pins are left open and other  [No division
pins are connected to Vss. f(BCLK)=32 kHz, 430 HA

In low-power consumption mode,
Program running on ROM
f(BCLK)=32 kHz, 25 HA
In low-power consumption mode,
Program running on RAM®™

f(BCLK)=32 kHz, In wait mode, 10 HA
Topr=25° C

While clock stops, Topr=25° C 0.8 5 MA
While clock stops, Topr=85° C 50 | HA
While clock stops, Topr=105° C 100 | pA
While clock stops, Topr=125° C 200 | LA

NOTE:
1. Value is obtained when setting the FMSTP bit in the FMRO register to "1" (flash memory stopped).
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M32C/88 Group (M32C/88T) 5. Electrical Characteristics

Vce=5V

Table 5.5 A/D Conversion Characteristics
(Vcc=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version),
f(BCLK)=32MHz unless otherwise specified)

» Standard )
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
- Resolution VRer=Vcc 10 | Bits
ANo to AN7, ANOo to LSB
ANO7, AN20to AN27, +3
AN150 to AN157, -

INL Integral Nonlinearity Error VREF=Vee=5V ANEXO0, ANEX1 LSB
External op-amp +7 LSB
connection mode - LSB

DNL Differential Nonlinearity Error +1 [LSB

- Offset Error +3 | LSB
- Gain Error +3 | LSB

RLADDER Resistor Ladder VREF=VcC 8 40 kQ

tconv 10-bit Conversion Time®. 2 2.06 us

tconv 8-bit Conversion Time(: 2 1.75 us
tsamp Sampling Time® 0188 us

VREF Reference Voltage 2 Vce | V

Via Analog Input Voltage 0 VRer | V

NOTES:
1. Divide f(XiN), if exceeding 16 MHz, to keep @AD frequency at 16 MHz or less.
2. With using the sample and hold function.

Table 5.6 D/A Conversion Characteristics
(Vcc=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version),
f(BCLK)=32MHz unless otherwise specified)

- Standard )
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.

- Resolution 8 Bits

- Absolute Accuracy 1.0 %

tsu Setup Time 3 us
Ro Output Resistance 4 10 20 kQ
IVREF Reference Power Supply Input Current (Note 1) 15 | mA

NOTE:
1. Measurement when using one D/A converter. The DA register (i=0, 1) of the D/A converter, not being
used, is set to "0016". The resistor ladder in the A/D converter is excluded.
Ivrer flows even if the VCUT bit in the ADOCONL1 register is set to "0" (no VRer connection).
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M32C/88 Group (M32C/88T) 5. Electrical Characteristics

Vce=5V
Table 5.7 Flash Memory Version Electrical Characteristics
(Vcc=4.5t0 5.5V at Topr= 0 to 60°C unless otherwise specified)
Standard .
Symbol Parameter . Unit
Min. Typ. Max.
- Program and Erase Endurance® 100 cycles
- Word Program Time (Vcc=5.0V, Topr=25° C) 25 200 us
- Lock Bit Program Time 25 200 us
- Block Erase Time 4-Kbyte Block 0.3 4 S
(Vce=5.0V, Topr=25° C) 8-Kbyte Block 0.3 4 s
32-Kbyte Block 0.5 4 S
64-Kbyte Block 0.8 4 s
- All-Unlocked-Block Erase Time(® 4xn s
trs Wait Time to Stabilize Flash Memory Circuit 15 ps
- Data Hold Time (Topr=-40 to 85 ° C) 10 years

NOTES:
1. n denotes the number of block to be erased.
2. Number of program-erase cycles per block.
If Program and Erase Endurance is n cycle (n=100), each block can be erased and programmed n cycles.
For example, if a 4-Kbyte block A is erased after programming a word data 2,048 times, each to a different
address, this counts as one program and erase endurance. Data can not be programmed to the same address
more than once without erasing the block. (rewrite prohibited).

Table 5.8 Power Supply Timing

- Standard )
Symbol Parameter Measurement Condition Unit

Min. | Typ. | Max.

td(P-R) Wait Time to Stabilize Internal Supply Voltage when

Power-on Vcc=4.2 to 5.5V 2 ms
Recommanded ;
Operating Voltage 1
td(P-R) perating Voltag ;
Wait Time to Stabilize Internal Vcc 54
Supply Voltage when Power-on ! td(P-R)

CPU Clock

Figure 5.1 Power Supply Timing Diagram
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M32C/88 Group (M32C/88T) 5. Electrical Characteristics
Vce=5V

Timing Requirements
(Vcc=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version) unless
otherwise specified)

Table 5.9 External Clock Input

Standard )
Symbol Parameter - Unit
Min. Max.

tc External Clock Input Cycle Time 31.25 ns
tw(H) External Clock Input High ("H") Width 13.75 ns
tw) External Clock Input Low ("L") Width 13.75 ns
tr External Clock Rise Time 5 ns
tf External Clock Fall Time 5 ns
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M32C/88 Group (M32C/88T) 5. Electrical Characteristics

Vce=5V
Timing Requirements

(Vce=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version) unless
otherwise specified)

Table 5.10 Timer A Input (Count Source Input in Event Counter Mode)

Standard )
Symbol Parameter Unit
Min. Max.
tc(Ta) TAIN Input Cycle Time 100 ns
tW(TAH) TAIN Input High ("H") Width 40 ns
tw(TAL) TAIIN Input Low ("L") Width 40 ns
Table 5.11 Timer A Input (Gate Input in Timer Mode)
Standard
Symbol Parameter - Unit
Min. Max.
tc(Ta) TAIN Input Cycle Time 400 ns
tW(TAH) TAIN Input High ("H") Width 200 ns
tW(TAL) TAiN Input Low ("L") Width 200 ns
Table 5.12 Timer A Input (External Trigger Input in One-Shot Timer Mode)
Standard
Symbol Parameter Unit
Min. Max.
tc(ta) TAIN Input Cycle Time 200 ns
tW(TAH) TAIN Input High ("H") Width 100 ns
tw(TAL) TAIIN Input Low ("L") Width 100 ns
Table 5.13 Timer A Input (External Trigger Input in Pulse Width Modulation Mode)
Standard
Symbol Parameter Unit
Min. Max.
tW(TAH) TAIN Input High ("H") Width 100 ns
tW(TAL) TAiN Input Low ("L") Width 100 ns
Table 5.14 Timer A Input (Counter Increment/Decrement Input in Event Counter Mode)
Standard
Symbol Parameter Unit
Min. Max.
tcwup) TAiout Input Cycle Time 2000 ns
tW(uPH) TAiout Input High ("H") Width 1000 ns
tw(urL) TAiout Input Low ("L") Width 1000 ns
tsuwp-TiN) | TAiouT Input Setup Time 400 ns
th(rin-up) TAiout Input Hold Time 400 ns
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M32C/88 Group (M32C/88T) 5. Electrical Characteristics

Vce=5V
Timing Requirements

(Vce=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version) unless otherwise specified)

Table 5.15 Timer B Input (Count Source Input in Event Counter Mode)

Standard .
Symbol Parameter - Unit
Min. Max.
tc(re) TBiiN Input Cycle Time (counted on one edge) 100 ns
tW(TBH) TBiN Input High ("H") Width (counted on one edge) 40 ns
tw(TBL) TBiiN Input Low ("L") Width (counted on one edge) 40 ns
tc(T) TBiiN Input Cycle Time (counted on both edges) 200 ns
tw(TBH) TBiiN Input High ("H") Width (counted on both edges) 80 ns
tw(TBL) TBiiN Input Low ("L") Width (counted on both edges) 80 ns
Table 5.16 Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tc(t) TBiiN Input Cycle Time 400 ns
tw(TBH) TBiN Input High ("H") Width 200 ns
tw(TBL) TBiN Input Low ("L") Width 200 ns
Table 5.17 Timer B Input (Pulse Width Measurement Mode)
Standard
Symbol Parameter Unit
Min. Max.
tc(te) TBiiN Input Cycle Time 400 ns
tW(TBH) TBiin Input High (“H") Width 200 ns
tw(TBL) TBiiN Input Low ("L") Width 200 ns
Table 5.18 A/D Trigger Input
Standard .
Symbol Parameter - Unit
Min. Max
tc(Ap) ADTRG Input Cycle Time (required for trigger) 1000 ns
tw(aDL) ADTRG Input Low ("L") Pulse Width 125 ns
Table 5.19 Serial I/O
Standard .
Symbol Parameter - Unit
Min. Max.
tc(ck) CLKi Input Cycle Time 200 ns
tW(CKH) CLKi Input High ("H") Width 100 ns
twi(cKL) CLKi Input Low ("L") Width 100 ns
tdc-Q) TxDi Output Delay Time 80 ns
thc-Q) TxDi Hold Time 0 ns
tsu(-c) RxDi Input Setup Time 30 ns
thc-Q) RxDi Input Hold Time 90 ns
Table 5.20 External Interrupt INTI Input
Standard .
Symbol Parameter - Unit
Min. Max.
tW(ONH) INTi Input High ("H") Width 250 ns
tWNL) INTi Input Low ("L") Width 250 ns
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M32C/88 Group (M32C/88T)

5. Electrical Characteristics

Vce=5V

PO

P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12

P14
P15

NOTE:

1. Ports P11 to P15 are provided in the 144-pin package only.

l 30pF
»

P13 Note 1

Figure 5.2 PO to P15 Measurement Circuit
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M32C/88 Group (M32C/88T) 5. Electrical Characteristics

o ‘
tw(TAH)
TAIIN Input 0
B tw(TAL) N
tc(UP) N
tw(UPH)
TAIOUT Input \
tw(uPL) N
TAIOUT Input
(Counter increment/ ><

decrement input)

In event counter mode
TAIIN Input th(TiN-UP)
(When counting on the falling edge)
TAIIN Input
(When counting on the rising edge)

tc(TB) N
tw(TBH)
TBIIN Input
tw(TBL) |

. S\ tsu(UP-Tin)

{c(AD)
tw(ADL)
ADTRG Input J
tc(CK) N
tw(CKH)
CLKi
tw(CKL) | th(C-0
TxDi >< ><
td(c-Q) tsup-C) | th(C-D)
RxDi 4 *

tw(INL)

INTi Input tw(INH) } /

NMI Input ﬁ\ /_

2 CPU clock cycles + 2 CPU clock cycles +

300ns or more 300ns or more
("L" width)
Figure 5.3 Vcc=5V Timing Diagram
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M32C/88 Group (M32C/88T)

Package Dimensions

Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP144-20x20-0.50 | PLQPO144KA-A |144P6Q-A/FP-144L/FP-144LV | 129 |
Hp

109

NOTE)
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

Nm ¥ Dimension in Millimeters
: Symbol [ Min | Nom| Max
Terminal cross section D | 19.9] 200201
E 119.9]20.0|20.1
Ay | — | 14| —
Hp | 21.8]22.0 | 22.2
He | 21.8|22.0| 22.2
144 Q 9 Al — | — | 17
LLULL A1 [0.05]| 0.1 ]0.15
1 N by | 0.17|0.22 ] 0.27
7 11\lndexmark < < %:ﬁj':\\ "‘ i b? 020 —
: . 1" ¢ [0.09]0.145/ 0.20
i al < L C1 0.125
S AT T L u 6 0o | — | &
) e |—]05] —
[e] Aly] . Detail F X — | — [ 0.08
y |— | — 010
Zp | — | 125 —
Ze | — | 125 —
L 10.35] 05 |0.65
Li | —]10]| —
JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ.] |
P-LQFP100-14x14-0.50 ‘ PLQPO100KB-A ‘ 100P6Q-A / FP-100U / FP-100UV ‘ 0.6g
Ho
oy
75 51
RARAARARARAAAARARRARAAAAR NoTe)
1. DIMENSIONS "*1" AND "*2"
== Q = 50 DO NOT INCLUDE MOLD FLASH
2. DIMENSION "*3" DOES NOT
= e INCLUDE TRIM OFFSET.
[==| =
== -1
[==| =
== -—
o e by
[==| =
== ==] by
== = uf
:::: :;: N'” T Dimension in Millimeters
=== = ) sl © Symbel [ Min | Nom | Max
e = D [13.9]14.0]14.1
= == E 1139]|14.0]14.1
i i Terminal cross section Ao —_— 1.4 R
= Q = Fo | 158 16.0] 16.2
100 == % He | 15.8| 16.0 | 16.2
GESECECEREEE AL R L EECEL! AL — | — 17
1 2 A1 | 0.05] 0.1 |0.15
2 Index mark bp | 0.15]0.20 | 0.25
2 F by | —J0.18] —
C 10.09]0.145| 0.20
[T N . C 0.125
At U'IIWHl | < ﬂﬂr}z': U‘ ! ; o — 1 &
= e | — 05| —
aly] S - P L 77 x | —|— [0.08
$x L y |— | —0.08
Zp | — | 1.0 | —
Detail F ZE — lO —
L 1035| 0.5 | 0.65
Li | —] 10| —
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RenesaSTeChnOIC)gy 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.
2.

w

»

[4

No

8.

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
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. It is
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.
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