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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 1. Overview

Table 1.4 Specifications (100-Pin Package) (2/2)

ltem Function Specification
Serial Interface | UARTO to UART4 Clock synchronous/asynchronous x 5
I2C bus, special mode 2, GCI mode, SIM mode,
IrDA mode(2), IEBus (optional)(1)@®)
UART5S Clock synchronous/asynchronous x 1
A/D Converter 10-bit resolution x 26 channels (in single-chip mode)
10-bit resolution x 10 channels (in memory expansion mode
and microprocessor mode)
Including sample and hold function

D/A Converter 8-bit resolution x 2 channels

CRC Calculation Circuit CRC-CCITT (X16 + X12 + X5 + 1) compliant
X/Y Converter 16 bits x 16 bits

Intelligent 1/O 16-bit timer x 2

« Time measurement function (input capture): 8 channels
* Waveform generation function (output compare): 10 channels
« Communication function: Clock synchronous mode, clock
asynchronous mode, HDLC data processing mode,
IEBus (optional)(1)(3)
« 2-phase pulse signal processing (2-phase encoder input) x 1
ROM Correction Function Address match interrupt x 8

CAN modules Supporting CAN 2.0B specification
M32C/87: 16 slots x 2 channels, M32C/87A: 16 slots x 1 channel
M32C/87B: none

I/O Ports Programmable 1/0O e Input only: 1
ports *« CMOS 1/O: 85, selectable pull-up resistor
« N channel open drain ports: 2
Flash Memory  Erase and program voltage: 3.3V +0.3Vor50V+05V

 Erase and program endurance: 100 times (all areas)
» Program security: ROM code protect and ID code check
» Debug functions: On-chip debug and on-board flash reprogram
Operating Frequency/Supply Voltage |32 MHz: VCC1=4.2t05.5V,VCC2=3.0V to VCC1
24 MHz: VCC1=3.0t0 5.5V, VCC2=3.0Vto VCC1
Current Consumption 32 mA (32 MHz, VCC1 =VCC2=5V)
23 mA (24 MHz, VCC1 =VCC2=3.3V)
45 uA (approx. 1 MHz, VCC1 =VCC2 =3.3 YV,
on-chip oscillator low-power consumption mode — wait mode)
0.8 pA (VCC1 =VCC2 = 3.3V, stop mode)
Operating Ambient Temperature (°C) |-20 to 85°C, -40 to 85°C (optional)®3)
Package 100-pin LQFP (PLQP0O100KB-A)
100-pin QFP (PRQP0100JB-A)

NOTES:
1. IEBus is a registered trademark of NEC Electronics Corporation.
2. Available in UARTO.
3. Please contact a Renesas sales office for optional features.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 1. Overview
Table 1.8 144-Pin Package List of Pin Names (1/4)
EQ Ccl’;;:o' Port '”tﬁri:]“pt Timer Pin UART/CAN Pin() Intelligent /0 Pin Arl‘fi"nog B“S;‘;”"O'
1 P9 6 TXD4/SDA4/SRXD4/ ANEX1
CAN10OUT
2 P9 5 CLK4/CAN1IN/CANIWU ANEXO0
3 P9 4 TB4IN CTS4/RTS4/SS4 DA1
4 P9 3 TB3IN CTS3/RTS3/SS3 DAO
5 P9 2 TB2IN TXD3/SDA3/SRXD3 OUTC2_0/IEOUT/ISTXD2
6 P9 1 TB1IN RXD3/SCL3/STXD3 IEIN/ISRXD2
7 P9 0 TBOIN CLK3
8 P14 6 |INT8
9 P14 5 |INT7
10 P14 4 |INT6
11 P14 3 INPC1_7/0UTC1_7
12 P14 2 INPC1_6/0OUTC1_6
13 P14 1 INPC1_5/0UTC1_5
14 P14 0 INPC1_4/0UTC1_4
15 [BYTE
16 |CNVSS
17 |[XCIN  |P8_7
18 |XCOUT |P8_6
19 |RESET
20 |XOUT
21 |VvsS
22 |XIN
23 |vcel
24 P8 5 |NMI
25 P8 4 |INT2
26 P8 3 |INTL CANOIN/CAN1IN
27 P8 2 |INTO CANOOUT/CAN1OUT
28 P8 1 TA4IN/U/RTP2_3 |CTS5/RTS5 INPC1_5/0OUTC1_5
29 P8 0 TA40UT/U RXD5 ISRXDO
30 P77 TA3IN/RTP2_2  |CLK5/CANOIN INPC1_4/OUTC1_4/
ISCLKO
31 P7_6 TA30UT TXD5/CANOOUT INPC1_3/0UTC1_3/
ISTXDO
32 P75 TA2IN/W/RTP2_1 INPC1_2/0UTC1_2/
ISRXD1
33 P7 4 TA20UT/W/ INPC1_1/0UTC1_1/
RTP2_0 ISCLK1
34 P7 3 TALINNV CTS2/RTS2/SS2 INPC1_0/OUTC1_0/
ISTXD1
35 P7 2 TALOUTNV CLK2
36 P71 TAOIN/TB5IN/  |RXD2/SCL2/STXD2 INPC1_7/OUTC1_7/
RTPO_3 OUTC2_2/ISRXD2/IEIN
37 P7 0 TAOOUT/RTPO_2 | TXD2/SDA2/SRXD2 INPC1_6/0OUTC1_6/
OUTC2_0/ISTXD2/IEOUT
38 P6_7 TXD1/SDAL/SRXD1
39 |vcel
40 P6_6 RXD1/SCL1/STXD1
NOTE:

1. The CAN pins cannot be used in M32C/87B. Only CANO pins can be used in M32C/87A.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 1. Overview

Table 1.17 Pin Functions (100-Pin and 144-Pin Package) (3/4)

1/10 | Supply .
Type Symbol Type | Voltage Description
Intelligent I/O0 | INPC1_0to | VCC1/ |Input pins for the time measurement function.
INPC1_3 vcea®
INPC1_4to | VCC1
INPC1_7
OUTC1_0Oto (0] VCC1/ |Output pins for the waveform generation function.
OouUTC1_3 vcec2®) [ (OUTC1_6/0UTC2_0 and OUTC1_7/OUTC2_2 assigned to ports
7_0 and 7_1 are N-channel open drain output.)
OUTC1_4to O VCC1
ouTC1_7
OUTC2_0to o VCC1/
ouTC2_2 vcea®
ISCLKO I/O | VCC1 |Clock input/output pins for the intelligent I/O communication
ISCLK1, I/0 | vccy | function.
ISCLK2 vcea®
ISRXDO | VCC1 |Data input pins for the intelligent I/O communication function.
ISRXD1, | VCC1/
ISRXD2 vcea®
ISTXDO (0] VCC1 |Data output pins for the intelligent I/O communication function.
ISTXD1, o) vccl | (ISTXD2 assigned to port 7_0 is N-channel open drain output.)
ISTXD2 vcea®
IEIN | VCC1/ |Data input pin for the intelligent I/O communication function.
vcead)
IEOUT (0] VCC1/ | Data output pin for the intelligent I/O communication function.
vce2® | (IEOUT assigned to port 7_0 is N-channel open drain output.)
Reference VREF | - The VREF pin supplies the reference voltage to the A/D converter
voltage input and D/A converter.
A/D converter |AN_OtoAN_7| | VCC1 |Analog input pins for the A/D converter.
ANO_O to | VCC2
ANO_7,
AN2_0Oto
AN2_7
ADTRG | VCC1 |External trigger input pin for the A/D converter.
ANEXO /O | VCC1 |Extended analog input pin for the A/D converter or output pin in
external op-amp connection mode.
ANEX1 I VCC1 |Extended analog input pin for the A/D converter.
D/A converter | DAO, DA1 (0] VCC1 |Output pins for the D/A converter.
Real-time port | RTPO_O to (0] VCC1 |These pins function as real-time ports.
RTPO_3 (RTPO_2 and RTPO_3 are N-channel open drain output.)
RTP1_0to
RTP1_3
RTP2_0to
RTP2_3
RTP3_0to
RTP3_3

I: Input  O: Output 1/O: Input and output
NOTE:
1. Only VCC1 can be used in the 100-pin package.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B)

1. Overview

Table 1.18 Pin Functions (100-Pin and 144-Pin Package) (4/4)
1/10 | Supply .
Type Symbol Type | Voltage Description

1/0O port PO_0toPO_7,| I/O | VCC2 |8-bit CMOS I/O ports. The Port Pi Direction Register (i = 0 to 15)
P1 OtoP1_7, determines if each pin is used as an input port or an output port.
P2_0toP2_7, The Pull-Up Control Registers determine if the input ports, divided
P3_0to P3_7, into groups of four, are pulled up or not.
P4_0toP4_7,
P5 0toP5_7
P6 0toP6_7,| I1/O | VCC1 |These 8-bit I/O ports are functionally equivalent to PO.
P7 0toP7_7, (P7_0 and P7_1 are N-channel open drain output.)
P9 0toP9_7,
P10 _0to
P10_7
P8 0toP8 4 | I/O | VCC1l |These I/O ports are functionally equivalent to PO.
P8_6, P8_7

Input port P8_5 [ VCC1 | Shares the pin with NMI. Input port to read NMI pin level.

Key input KIO to KI3 | VCC1 |Key input interrupt input pins.

interrupt input

I: Input  O: Output 1/O: Input and output
Table 1.19 Pin Functions (144-Pin Package Only)
1/0 | Supply _
Type Symbol Type | Voltage Description
INT Interrupt INT6 to INT8 I VCCl |INT interrupt input pins.
Input
Serial CTS6 I VCC1/ |Input pin to control data transmission.
interface VCC2
RTS6 O | VCC1/ |Output pin to control data reception.
VCC2
CLK®6 /O | VCC1/ | Serial clock input/output pin.
VCC2
RXD6 | VCC1/ | Serial data input pin.
VCC2
TXD6 (@) VCC1/ | Serial data output pin.
VCC2
Intelligent I/O | OUTC2_3to (0] VCC2 |Output pins for the waveform generation function.
ouTCc2_7
A/D converter | AN15_0to | VCC1 |Analog input pins for the A/D converter.
AN15_7
1/0O port P11 Oto /O | VCC2 |These I/O ports are functionally equivalent to PO.
P11_4,
P12 _0to
P12_7,
P13_0to
P13_7
P14 Oto /O | VCC1 |These I/O ports are functionally equivalent to PO.
P14_6,
P15 Oto
P15_7
I: Input  O: Output 1/O: Input and output
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B)

2. Central Processing Unit (CPU)

2.

Figure 2.1 shows the CPU registers.
The register bank is comprised of eight registers (R0, R1, R2, R3, A0, Al, SB, and FB) out of 28 CPU registers. There

are two sets of register banks.

Central Processing Unit (CPU)

b31

b15

b0

General registers

R2

ROH

ROL

R3

R1H

R1L

High-speed interrupt registers

DMAC-associated registers

NOTE:

R2

b23

R3

A0

Al

SB

FB

USP

ISP

INTB

PC

FLG

; Ib8b7 b0
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b15

b0

b23 |

SVF

SVP

VCT

b15
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b0

DMDO

DMD1

DCTO

DCT1

DRCO

b23

DRC1

DMAO

DMA1

DRAO

DRA1

DSAQ

DSA1

1. These registers comprise a register bank.
There are two sets of register banks (register bank 0 and register bank 1).

Data registers®

Address registers®

Static base registert?
Frame base register®

User stack pointer
Interrupt stack pointer
Interrupt table register
Program counter

Flag register

Carry flag

Debug flag

Zero flag

Sign flag

Register bank select flag
Overflow flag

Interrupt enable flag
Stack pointer select flag
Reserved

Processor interrupt priority level
Reserved

Flag save register
PC save register
Vector register

DMA mode registers

DMA transfer count registers

DMA transfer count reload registers
DMA memory address registers

DMA memory address reload registers

DMA SFR address registers

Figure 2.1 CPU Register
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 3.Memory

3. Memory

Figure 3.1 shows a memory map of the M32C/87 Group (M32C/87, M32C/87A, M32C/87B).

The M32C/87 Group (M32C/87, M32C/87A, M32C/87B) has 16-Mbyte address space from addresses 000000h to
FFFFFFh.

The internal ROM is allocated in lower addresses, beginning with address FFFFFFh. For example, a 512-Kbyte
internal ROM area is allocated in addresses F80000h to FFFFFFh.

The fixed interrupt vectors are allocated in addresses FFFFDCh to FFFFFFh. They store the starting address of each
interrupt routine.

The internal RAM is allocated higher addresses, beginning with address 000400h. For example, a 48-Kbyte internal
RAM area is allocated in addresses 000400h to 00C3FFh. The internal RAM is used not only for storing data but for
the stacks when subroutines are called or when interrupt requests are acknowledged.

SFRs are allocated in addresses 000000h to 0003FFh. The peripheral function control registers such as for 1/0 ports,
AJD converters, serial interfaces, timers are allocated here. All blank spaces within SFRs are reserved and cannot be
accessed by users.

The special page vectors are allocated addresses FFFEOOh to FFFFDBh. They are used for the JMPS instruction and
JSRS instruction. Refer to the Renesas publication M32C/80 Series Software Manual for details.

000000h
SFR
000400h
Internal RAM
- ?nternal RAM oK ‘i FEEEGOR oot oo
apacity XXXXXXh ! p pag
24 Kbytes 0063FFh Reserved vector table
31 Kbytes 007FFFh 00F000N [ hternal ROM® | FFFFDCh Eyngefined instruction3
48 Kbytes 00C3FFh 00FFFFh | (Data space) E Overflow I
‘,': E BRKinstruction =
External space® ! E  Address match 3
Internal ROM ."; = =
Capacity YYYYYYh F00000h Reserved® ;" = Watchdog timer (5) =
384 Kbytes FA000Oh YYYYYYh = =
512 Kbytes F80000h Internal ROM@ | | = NMI 3
768 Kbytes F40000h FEFFFEh L FFFFFFh E Reset =
1024 Kbytes FO0000h

NOTES:
1. The space is used as the external space in memory expansion mode and in microprocessor mode. It is reserved in
single-ship mode.
2. The space is reserved in memory expansion mode. It is used as the external space in microprocessor mode.
3. Additional 4-Kbyte space is provided in the flash memory version to store data. This space is used in single-chip
mode and memory expansion mode. It is reserved in microprocessor mode.
4. This space is used in single-chip mode and memory expansion mode. It is used as the external space in

microprocessor mode.
5. The watchdog timer interrupt, oscillation stop detection interrupt, and Vdet4 detection interrupt use the same vector.

Figure 3.1 Memory Map
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 4. Special Function Registers (SFRs)

Table 4.2 SFR Address Map (2/20)

Address Register Symbol After Reset
0030h
0031h
0032h
0033h
0034h
0035h
0036h
0037h
0038h
0039h Address Match Interrupt Register 6 RMADG6 000000h
003Ah
003Bh
003Ch
003Dh Address Match Interrupt Register 7 RMAD7 000000h
003Eh
003Fh
0040h
0041h
0042h
0043h
0044h
0045h
0046h
0047h
0048h External Space Wait Control Register 0 EWCRO X0X0 0011b
0049h External Space Wait Control Register 1 EWCR1 X0X0 0011b
004Ah External Space Wait Control Register 2 EWCR2 X0X0 0011b
004Bh External Space Wait Control Register 3 EWCR3 X0X0 0011b
004Ch
004Dh
004Eh
004Fh
0050h
0051h
0052h
0053h
0054h
0055h Flash Memory Control Register 1 FMR1 0000 0XO0Xb
0056h

0000 0001b(Flash Memory)

0057h Flash Memory Control Register 0 FMRO XXXX XXXOb(Mask ROM)

0058h
0059h
005Ah
005Bh
005Ch
005Dh
005Eh
005Fh

X: Undefined
Blank spaces are all reserved. No access is allowed.
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M32C/87 Grou

p (M32C/87, M32C/87A, M32C/87B)

4. Special Function Registers (SFRs)

Table 4.4 SFR Address Map (4/20)

Address Register Symbol After Reset
0090h UARTO Transmit/NACK Interrupt Control Register SOTIC XXXX X000b
0091h UART1/UART4 Bus Conflict Detection Interrupt Control Register BCN1IC/BCN4IC XXXX X000b
0092h UART1 Transmit/NACK Interrupt Control Register S1TIC XXXX X000b
0093h Key Input Interrupt Control Register KUPIC XXXX X000b
0094h Timer BO Interrupt Control Register TBOIC XXXX X000b
0095h 11/0 Interrupt Control Register 1 / CAN1 Interrupt Control Register 1 IIO1IC/CAN4IC XXXX X000b
0096h Timer B2 Interrupt Control Register TB2IC XXXX X000b
0097h II/O Interrupt Control Register 3 1103IC XXXX X000b
0098h Timer B4 Interrupt Control Register TB4IC XXXX X000b
0099h 1I/O Interrupt Control Register 5 /CANL1 Interrupt Control Register 2 IIO5IC/CANSIC XXXX X000b
009Ah INT4 Interrupt Control Register INT4IC XX00 X000b
009Bh 11/O Interrupt Control Register 7 11o71C XXXX X000b
009Ch INT2 Interrupt Control Register INT2IC XX00 X000b
009Dh 1I/0 Interrupt Control Register 9 / CANO Interrupt Control Register 0 II0O9IC/CANOIC XXXX X000b
009Eh INTO Interrupt Control Register INTOIC XX00 X000b
009Fh Exit Priority Register RLVL XXXX 0000b
00AOh Interrupt Request Register 0 IIO0IR 0000 000Xb
00A1h Interrupt Request Register 1 II01IR 0000 000Xb
00A2h Interrupt Request Register 2 1102IR 0000 000Xb
00A3h Interrupt Request Register 3 1I03IR 0000 000Xb
00A4h Interrupt Request Register 4 1104IR 0000 000Xb
00A5h Interrupt Request Register 5 1I05IR 0000 000Xb
00A6h Interrupt Request Register 6 II06IR 0000 000Xb
00A7h Interrupt Request Register 7 1I07IR 0000 000Xb
00A8h Interrupt Request Register 8 1108IR 0000 000Xb
00A9h Interrupt Request Register 9 1109IR 0000 000Xb
00AAh Interrupt Request Register 10 1I010IR 0000 000Xb
00ABh Interrupt Request Register 11 1I011IR 0000 000Xb
00ACh

00ADh

00AEh

00AFh

00BOh Interrupt Enable Register 0 1I00IE 00h

00B1h Interrupt Enable Register 1 IIO1IE 00h

00B2h Interrupt Enable Register 2 1II02IE 00h

00B3h Interrupt Enable Register 3 II03IE 00h

00B4h Interrupt Enable Register 4 1104IE 00h

00B5h Interrupt Enable Register 5 II05IE 00h

00B6h Interrupt Enable Register 6 1I06IE 00h

00B7h Interrupt Enable Register 7 II07IE 00h

00B8h Interrupt Enable Register 8 1108IE 00h

00B9h Interrupt Enable Register 9 II09IE 00h

00BAh Interrupt Enable Register 10 11010IE 00h

00BBh Interrupt Enable Register 11 II011IE 00h

00BCh

00BDh

00BEh

00BFh

to
00DFh
X: Undefined

Blank spaces are all reserved. No access is allowed.
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M32C/87 Grou

p (M32C/87, M32C/87A, M32C/87B)

4. Special Function Registers (SFRs)

Table 4.5 SFR Address Map (5/20)
Address Register Symbol After Reset
00EOh
00E1h
00E2h
00E3h
00E4h
00E5h
00E6h
00E7h
00E8h ) i XXXX XXXXb
Group 0 SI/O Receive Buffer Register GORB
00E9h XXX0 XXXXb
00EAh Group 0 Transmit Buffer/Receive Data Register GOTB/GODR XXh
00EBh
00ECh Group 0 Receive Input Register GORI XXh
00EDh Group 0 SI/O Communication Mode Register GOMR 00h
00EEh Group 0 Transmit Output Register GOTO XXh
00EFh Group 0 SI/O Communication Control Register GOCR 0000 X011b
00FOh Group 0 Data Compare Register 0 GOCMPO XXh
00F1h Group 0 Data Compare Register 1 GOCMP1 XXh
00F2h Group 0 Data Compare Register 2 GOCMP2 XXh
00F3h Group 0 Data Compare Register 3 GOCMP3 XXh
00F4h Group 0 Data Mask Register 0 GOMSKO XXh
00F5h Group 0 Data Mask Register 1 GOMSK1 XXh
00F6h Communication Clock Select Register CCs XXXX 0000b
00F7h
00F8h : .
Group 0 Receive CRC Code Register GORCRC XXXXh
00F9h
00FAh . .
Group 0 Transmit CRC Code Register GOTCRC 0000h
00FBh
00FCh Group 0 SI/O Expansion Mode Register GOEMR 00h
00FDh Group 0 SI/O Extended Receive Control Register GOERC 00h
00FEh Group 0 SI/O Special Communication Interrupt Detection Register GOIRF 0000 XXXXb
00FFh Group 0 SI/O Extended Transmit Control Register GOETC 0000 OXXXb
8182: Group 1 Time Measurement/Waveform Generation Register 0 G1TM0/G1PO0 XXXXh
0102h . ) ’
0103n Group 1 Time Measurement/Waveform Generation Register 1 G1TM1/G1PO1 XXXXh
0104h . ) .
0105h Group 1 Time Measurement/Waveform Generation Register 2 G1TM2/G1P0O2 XXXXh
0106h ) ) ’
o1o7h Group 1 Time Measurement/Waveform Generation Register 3 G1TM3/G1PO3 XXXXh
0108h . ) ’
T Group 1 Time Measurement/Waveform Generation Register 4 G1TM4/G1P0O4 XXXXh
010Ah ) . .
010Bh Group 1 Time Measurement/Waveform Generation Register 5 G1TM5/G1PO5 XXXXh
010Ch ) ) ’
010Dh Group 1 Time Measurement/Waveform Generation Register 6 G1TM6/G1PO6 XXXXh
010Eh . ) h
OT0En Group 1 Time Measurement/Waveform Generation Register 7 G1TM7/G1PO7 XXXXh
0110h Group 1 Waveform Generation Control Register 0 G1POCRO 0000 X000b
0111h Group 1 Waveform Generation Control Register 1 G1POCR1 0X00 X000b
0112h Group 1 Waveform Generation Control Register 2 G1POCR2 0X00 X000b
0113h Group 1 Waveform Generation Control Register 3 G1POCR3 0X00 X000b
0114h Group 1 Waveform Generation Control Register 4 G1POCR4 0X00 X000b
0115h Group 1 Waveform Generation Control Register 5 G1POCR5 0X00 X000b
0116h Group 1 Waveform Generation Control Register 6 G1POCR6 0X00 X000b
0117h Group 1 Waveform Generation Control Register 7 G1POCR7 0X00 X000b
0118h Group 1 Time Measurement Control Register 0 G1TMCRO 00h
0119h Group 1 Time Measurement Control Register 1 G1TMCR1 00h
X: Undefined

Blank spaces are all reserved. No access is allowed.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B)

4. Special Function Registers (SFRs)

Table 4.11 SFR Address Map (11/20)

Address Register(2)(3) Symbol After Reset
0250h CANL1 Slot Buffer Select Register C1SBS 00h(®)

0251h CANL1 Control Register 1 C1CTLR1 X000 00XXb(1)
0252h CANL1 Sleep Control Register C1SLPR XXXX XXX0b(1)
0253h

0254h . . 0000 0000b(1)

CANL1 Acceptance Filter Support Register C1AFS

0255h 0000 0001b(%)
0256h

0257h

0258h

025%h

025Ah

025Bh

025Ch

025Dh

025Eh

025Fh

0260h CAN1 Message Slot Buffer 0 Standard IDO C1SLOTO_O XXh

0261h CAN1 Message Slot Buffer 0 Standard ID1 C1SLOTO_1 XXh

0262h CAN1 Message Slot Buffer 0 Extended 1DO C1SLOTO_2 XXh

0263h CAN1 Message Slot Buffer 0 Extended ID1 C1SLOTO0_3 XXh

0264h CAN1 Message Slot Buffer 0 Extended 1D2 C1SLOTO0_4 XXh

0265h CAN1 Message Slot Buffer 0 Data Length Code C1SLOTO0_5 XXh

0266h CAN1 Message Slot Buffer 0 Data 0 C1SLOTO_6 XXh

0267h CANL1 Message Slot Buffer 0 Data 1 C1SLOTO0_7 XXh

0268h CAN1 Message Slot Buffer 0 Data 2 C1SLOTO0_8 XXh

0269h CAN1 Message Slot Buffer 0 Data 3 C1SLOTO0_9 XXh

026Ah CAN1 Message Slot Buffer 0 Data 4 C1SLOTO0_10 XXh

026Bh CAN1 Message Slot Buffer 0 Data 5 C1SLOTO0_11 XXh

026Ch CAN1 Message Slot Buffer 0 Data 6 C1SLOTO_12 XXh

026Dh CAN1 Message Slot Buffer 0 Data 7 C1SLOTO_13 XXh

026Eh CAN1 Message Slot Buffer 0 Time Stamp High-Order C1SLOTO0_14 XXh

026Fh CAN1 Message Slot Buffer 0 Time Stamp Low-Order C1SLOTO0_15 XXh

0270h CAN1 Message Slot Buffer 1 Standard IDO C1SLOT1_0 XXh

0271h CAN1 Message Slot Buffer 1 Standard ID1 C1SLOT1_1 XXh

0272h CAN1 Message Slot Buffer 1 Extended IDO C1SLOT1_2 XXh

0273h CAN1 Message Slot Buffer 1 Extended ID1 C1SLOT1_3 XXh

0274h CAN1 Message Slot Buffer 1 Extended 1D2 C1SLOT1_4 XXh

0275h CAN1 Message Slot Buffer 1 Data Length Code C1SLOT1_5 XXh

0276h CAN1 Message Slot Buffer 1 Data 0 C1SLOT1_6 XXh

0277h CAN1 Message Slot Buffer 1 Data 1 C1SLOT1_7 XXh

0278h CAN1 Message Slot Buffer 1 Data 2 C1SLOT1_8 XXh

0279h CAN1 Message Slot Buffer 1 Data 3 C1SLOT1_9 XXh

027Ah CAN1 Message Slot Buffer 1 Data 4 C1SLOT1_10 XXh

027Bh CAN1 Message Slot Buffer 1 Data 5 C1SLOT1_11 XXh

027Ch CAN1 Message Slot Buffer 1 Data 6 C1SLOT1_12 XXh

027Dh CAN1 Message Slot Buffer 1 Data 7 C1SLOT1_13 XXh

027Eh CAN1 Message Slot Buffer 1 Time Stamp High-Order C1SLOT1_14 XXh

027Fh CAN1 Message Slot Buffer 1 Time Stamp Low-Order C1SLOT1_15 XXh

X: Undefined
Blank spaces are all reserved. No access is allowed.
NOTES:

1. 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.

2. The CAN-associated registers (allocated in addresses 01EOh to 02BFh) cannot be used in M32C/87B. In M32C/87A, only CANO-associated

registers can be used.

3. Setthe PM13 bit in the PM1 register to 1 (2 wait states for SFR area) before accessing the CAN-associated registers.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 4. Special Function Registers (SFRs)

Table 4.13  SFR Address Map (13/20)

Address Register(3)(4) Symbol After Reset
02B0h CAN1 Message Slot 0 Control Register / CIMCTLO/ 0000 0000b(W(2)/
CANL1 Local Mask Register A Standard IDO C1LMARO XXX0 0000b(1)()
0281h | CAN1 Message Slot 1 Control Register / CIMCTL1/ 0000 0000bM)@)
CAN1 Local Mask Register A Standard ID1 C1LMAR1 XX00 0000b(1)2)
ooB2h | CAN1 Message Slot 2 Control Register / CIMCTL2/ 0000 0000b(M))
CANL1 Local Mask Register A Extended IDO C1LMAR2 XXXX 0000b(1)(2)
0283h CAN1 Message Slot 3 Control Register / C1MCTL3/ 00h(1)@)/
CANL1 Local Mask Register A Extended ID1 C1LMAR3 00h(D(2)
02B4h CAN1 Message Slot 4 Control Register / C1IMCTL4/ 0000 0000b(1)(2)/
CAN1 Local Mask Register A Extended ID2 C1LMAR4 XX00 0000b(1)(2)
02B5h CAN1 Message Slot 5 Control Register C1MCTL5 00h(D(2)
02B6h CAN1 Message Slot 6 Control Register C1MCTL6 00h(D(2)
02B7h CAN1 Message Slot 7 Control Register C1MCTL7 00h(1)2)
ooBsh | CAN1 Message Slot 8 Control Register / C1IMCTL8/ 0000 0000bMQ)
CANL1 Local Mask Register B Standard IDO C1LMBRO XXX0 0000b(1)2)
0289h CAN1 Message Slot 9 Control Register / C1MCTLY/ 0000 0000b(1)(2)/
CANL1 Local Mask Register B Standard ID1 C1LMBR1 XX00 0000b(1)2)
02BAN CAN1 Message Slot 10 Control Register / C1MCTL10/ 0000 0000b(1)(2)/
CAN1 Local Mask Register B Extended 1DO C1LMBR2 XXXX 0000b(1)(2)
02BBh CAN1 Message Slot 11 Control Register / C1MCTL11/ 00h(D(@)/
CANL1 Local Mask Register B Extended ID1 C1LMBR3 00h(1)(@)
028ch | CAN1 Message Slot 12 Control Register / C1IMCTL12/ 0000 0000b(1)()/
CANL1 Local Mask Register B Extended 1D2 C1LMBR4 XX00 0000b(1)(2)
02BDh | CAN1 Message Slot 13 Control Register C1MCTL13 00h(M)(@)
02BEh CAN1 Message Slot 14 Control Register C1MCTL14 00h(1)(2)
02BFh CAN1 Message Slot 15 Control Register C1MCTL15 00h(1(2)
X: Undefined
Blank spaces are all reserved. No access is allowed.
NOTES:

1. The BANKSEL bit in the C1CTLR1 register can switch functions for addresses 02A0h to 02BFh.

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.

3. The CAN-associated registers (allocated in addresses 01EOh to 02BFh) cannot be used in M32C/87B. In M32C/87A, only CANO-associated
registers can be used.

4. Setthe PM13 bit in the PM1 register to 1 (2 wait states for SFR area) before accessing the CAN-associated registers.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

VCC1=VCC2 =5V
Table 5.10 Flash Memory Electrical Characteristics (VCC1 =45V to5.5V,3.0t0 3.6V,
Topr = 0 to 60°C unless otherwise specified)

Symbol Parameter Measurement Condition - Standard Unit
Min. | Typ. | Max.
- Erase and program endurance(1) 100 times
- Word program time (16 bits) (VCC1 = 5.0 V, Topr = 25°C) 25 300 us
- Lock bit program time 25 300 us
- Block erase time 4-Kbyte block 0.3 4 S
(VCC1=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
tps Wait time to stabilize flash memory circuit 15 us
- Data hold time (Topr = -40 to 85°C) 10 years

NOTE:

1. If erase and program endurance is n times (n = 100), each block can be erased n times. 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 erase and program time. Data can not be programmed to the same address more than once without
erasing the block. (rewrite prohibited)

REJO3B0127-0151 Rev.1.51 Jul 31,2008 2 RENESAS
Page 55 of 85



M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

VCC1 =VCC2 =5V

Timing Requirements
(VCC1=VCC2=4.2t05.5V,VSS =0V, Topr =-20 to 85°C unless otherwise specified)

Table 5.27 External Interrupt INTi Input (Edge Sensitive)
Standard )
Symbol Parameter - Unit
Min. Max.
tw(INH) INTi input high (“H”) pulse width 250 ns
tw(INL) INTi input low (“L") pulse width 250 ns
i=0to 81
NOTE:

1. INT6 to INT8 are provided in the 144-pin package only.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

VCC1 =VCC2 =5V

Timing Requirements

(VCC1=VCC2=4.2t05.5V,VSS =0V, Topr =-20 to 85°C unless otherwise specified)

Table 5.28 Memory Expansion mode and Microprocessor Mode

Symbol Parameter - Standard Unit

Min. Max.

tac1(RD-DB) Data input access time (RD standard) (note 1) | ns
tac1(AD-DB) Data input access time (AD standard, CS standard) (note 1) | ns
tac2(RD-DB) aniﬁzri)Tepxuet (?EE(SS time (RD standard, when accessing a space with the (note 1) | ns
tac2(AD-DB) aitli F|):1epxuet da(t:)cL:Jesis time (AD standard, when accessing a space with the (note 1) | ns
tsu(DB-BCLK) Data input setup time 26 ns
tsu(RDY-BCLK) | RDY input setup time 26 ns
tsu(HOLD-BCLK) | HOLD input setup time 30 ns
th(RD-DB) Data input hold time ns
th(BCLK-RDY) | RDY input hold time ns
th(BCLK-HOLD) |HOLD input hold time ns
td(BCLK-HLDA) | HLDA output delay time 25 ns

NOTE:

1. Values, which depend on BCLK frequency and external bus cycles, can be obtained from the following

equations. Insert wait states or lower the operation frequency, f(BCLK), if the calculated value is negative.

109 x m
tac1(RD-DB) = HBCLK) x 2 - 35 [ns] (if external bus cycle is ap + by, m = (b x 2) + 1)

109 x n . ) _
tac1(AD-DB) = H(BCLK) - 35 [ns] (if external bus cycle is ap + by, n =a + b)

109 x m . . _
tac2(RD-DB) = HBCLK) x 2 - 35 [ns] (if external bus cycle is ap + by, m = (b x 2) - 1)
tac2(AD-DB) = 7109 *p 35 [ns] (if external bus cycle is ap + b, p={(a+b-1) x 2} + 1)
ac2(AD-DB) = pcik) x 2 y P=

REJO3B0127-0151 Rev.1.51 Jul 31,2008 RENESAS

Page 61 of 85




M32C/87 Group (M32C/87, M32C/87A, M32C/87B)

5. Electrical Characteristics

PO
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13
P14
P15

O

NOTE:

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

lSO pF
x

Note 1

Figure 5.2

PO to P15 Measurement Circuit
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B)

5. Electrical Characteristics

VCC1=VCC2=33V

Table 5.31 Electrical Characteristics (1/3)
(VCC1=VvCC2=3.0t03.6V,VSS=0V, Topr =-20 to 85°C, f(CPU) = 24 MHz unless otherwise
specified)
Standard
Symbol Parameter Measurg_m ent - Unit
Condltlon Min. Typ Max.
VOH Output PO_OtoP0O_7,P1_0toP1_7,P2_0toP2_7, | IOH=-1mA |VCC2-0.6 VCC2| V
high “H” P3 0toP3_7,P4 0toP4 7,P5 OtoP5_7,
voltage P11 Oto P11 4,P12 Oto P12 7,
P13 0to P13 _7(%)
P6_0toP6_7,P7_2toP7_7,P8_0toP8_4, VCC1-0.6 VCC1
P8 6,P8 7,P9 0toP9_7,P10 OtoP10 7,
P14 0to P14 6, P15 Oto P15 7(1)
XOUT IOH =-0.1 mA 2.7 VCCl1l| V
XCOUT Drive capability No load 2.5 \%
= high applied
Drive capability No load 1.6 \%
= low applied
VOL Output low [PO_0toPO_7,P1_0OtoP1_7,P2 0toP2_7, | IOL=1mA 0.5 \Y,
“L” voltage |P3_0toP3_7,P4 OtoP4_7,P5 0toP5_7,
P6_0toP6_7,P7_0toP7_7,P8_0toP8_4,
P8 6,P8_7,P9 OtoP9_7,P10 0OtoP10_7,
P11 Oto P11_4,P12 0to P12_7,
P13 0to P13_7, P14 _0to P14_6,
P15 0to P15 _7(%)
XOouT IOL=0.1 mA 0.5 Y,
XCOUT Drive capability No load 0 \%
= high applied
Drive capability No load 0 \%
= low applied
VT+ - VT- |Hysteresis |HOLD, RDY, TAOIN to TA4IN, 0.2 10 | V
TBOIN to TB5IN, INTO to INT8, ADTRG,
CTSOto CTS6, CLKOto CLKG,
TAOOUT to TA40UT, NMI, KIO to KI3,
RXDO0 to RXD6, SCLO to SCL4,
SDAO to SDA4, INPC1_0 to INPC1_7,
ISCLKO to ISCLK2, ISRXDO to ISRXD2,
IEIN, CANOIN, CAN1IN, CAN1WU
RESET 0.2 1.8 Y,
NOTE:

1. P11 to P15 are provided in the 144-pin package only.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

VCC1=VCC2=3.3V

e tc &
XIN input
i tw(H) <> w(l) 3

i tc(TA) L

i w(TAH) :

TAIIN input

tw(TAL) 1

] tc(UP) ’

]
Lt}

7 w(UPH)

TAIOUT input

tw(UPL)

TAIOUT input (counter increment/ X
decrement select input)

In event counter mode

TAIIN input (count on falling edge) th(TIN-UP) tsu(UP-TIN)

TAIIN input (count on rising edge)

In event counter mode with two-phase pulse input

J tc(TA) »

TAIIN input / X /
{ (sU(TAIN-TAOUT) : i} (SU(TAIN-TAOUT),_ :: tsu(TAOUT-TAIN) |

TAIOUT input /:Jg/tsu(TAOUT-TAIN) \ /_
i tc(TB) »
i tW(TBH) :

“— P!

TBIIN input

N

: tw(TBL) :
e tc(AD) -E
i w(ADL) :
ADTRGinput N\ [ \ /
L tc(CK) i
i twW(CKH)
CLKi : $ ;
ISCLKIi : i £
: tw(CKL) : i th(C-Q) .:
TXDi : ; : ) :
ISTXDi : X 5 )(
td(C-Q) tsu(D-C) th(C-D)
RXDi ; :

ISRXDi / \

INTi input \ W(NH) \\—/
B e ]
NMI input \ \ /
2 CPU clock cycles t 2 CPU clock cycles
+ 300 ns or more + 300 ns or more
("L" width)

Figure 5.7 VCC1 =VCC2 = 3.3V Timing Diagram (1/4)
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

VCC1=VCC2=3.3V

Memory Expansion Mode and Microprocessor Mode

RD N
(Separate bus) : N2

WR, WRL, WRH N
(Separate bus) \ S /
RD A
(Multiplexed bus) 4
WR, WRL, WRH N A
(Multiplexed bus) \ ) /

RDY Input \ : /

tsu(RDY-BCLK) . th(BCLK-RDY)

LORCOA A RS

i i th(BCLK-HOLD) i i i i i i

tsu(HOLD-BCLK) ' - e ! ! ! ' | i

HOLD Input  ~ \i&——» E AN T : i i ! i
: i ! i i i i i i i

0 101 R Y | N

LR Outu — Y S
: : PN : ; ; : ! :

td(BCLK-HLDA) _,E — | —»  le— td(BCLK-HLDA) | : '

PO, P1, P2, i\ b iz AR
P3, b4, : L : : PO\ : : :
P5_0toP5_2 : : : : : : : : : :

Measurement Conditions

-VCC1=VCC2=3.0t03.6V

-Input high and low voltage: VIH=2.4V, VIL=0.6 V
-Output high and low voltage: VOH =15V, VOL=15V

Figure 5.8 VCC1 =VCC2 = 3.3V Timing Diagram (2/4)
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode — —
(when accessing an external memory space) VCC1=VCC2=3.3V

Read Timing (1¢ + 1¢ Bus Cycle)

]
]
BCLK ]
1 1 1 ) ] 1 ]
i : i : ' ! i i
] ) 1 ] 1
i : H H th(BCLK-CS) : :
i  td(BCLK-CS) : i : _ ; i
™ 18ns.max® H ! > Sns.min i !
1 H
s L\ | | | | | |
| ! ] ] ] ] ] ]
i —— E E th(RD-CS) i i
kfyh ! ! ~ Ons.min ! !
! ] ] ] ] ] ]
td(BCLK-AD) ! i i {h(BCLK-AD) i i
AD: 18ns.max® | i :“* -3ns.min ) i !
] [] [] [] 1 1
| B ! ! ! e ! !
BHE i T 1 i ! i i
td(BCLK-RD) d i p th(RD-AD) i |
! i—> 18ns.max Ons.min : !
T 1 i 1 1
m i i | | | | i
1 ] -
; ; : ' /| . th(BCLK-RD) : |
: ! tac1(RD-DB)® " -Bns.min i |
| : 3 ' H > i : ' i
! ! tac1(AD-DB)@ ! ' ! i i
1 1 1 1 » 1 ) 1 1
) i : : i g i i
T e e e st G S5
: 'OHi-Z ! - :
i : tsu(DB-BCLK
| E ' oo SEEEEN i PEN ((RD-DB) i i
NOTES: o

1. Values guaranteed only when the MCU is used stand-alone.
A maximum of 35 ns is guaranteed for td(BCLK-AD) + tsu(DB-BCLK).
2. Varies with operation frequency:
tac1(RD-DB) = (tcyc / 2 x m - 35) ns.max (if external bus cycle a¢ + b¢, m = (b x 2) + 1)
tac1(AD-DB) = (tcyc x n - 35) ns.max (if external bus cycle a¢p + bop, n=a +b)

Write Timing (1¢ + 1¢ Bus Cycle)

1 1 1 1 1 1 1
1 1 1 1 1 1 1
BCLK y i y i ; y i
(] ) 1 ) (] (] )
1 1 1 1 1 1 1
: : | : - ) : :
i , 1 1 1 th(BCLK-CS 1 1
] R | | ] s min | a
1 H ] 1 1 1 1 1 1
s\ | s | | | |
1 1 I 1 1 1 1
i ' V 1 i i i
1 tcyc ! < ——p ! ! !
' i " ! th(WR-CS)® ! ! !
d(BCLK-AD) } i E ' th(BCLK-AD) i i
Ind—b 18ns.ma>_< ! ! Iv<—> -3ns.min ! !
0L YT | | D | |
BHE : : : : : : : :
i I td(BCLK-WR) | th(WR-AD)® ; ; ;
1 1 18ns.max < bie HE P ) H H !
| | T\ R | | | |
Y sRvVisIREYY eI} 1 1 | i 1 1 1 1
RWRL, RHE E | i/ th(BCLK-WR) | i |
| 1 1 Ons.min | | 1
| | | g i | | i
! ! td(DB-WR)® |} th(WR-DB)® ! ! !
i S A O P i i i
] ] ] ] ]
DBi  ---ofo-o-------- N [ttt fommmmmm s -
i i ! ! ! | i i
1 ’ g . . '
NOTES: -
3. Varies with operation frequency: Measurement Conditions:
td(DB-WR) = (tcyc x m - 20) ns.min -VCC1=VCC2=3.0t03.6V
(if external bus cycle ap + bp, m=b) - Input high and low voltage: VIH=1.5V, VIL=0.5V
th(WR-DB) = (tcyc / 2 - 20) ns.min - Output high and low voltage: VOH=15V,VOL=15V
th(WR-AD) = (tcyc / 2 - 15) ns.min
th(WR-CS) = (tcyc / 2 - 10) ns.min 10°
tw(WR) = (tcyc / 2 x n - 15) ns.min tcyc= ———
(if external bus cycle a¢ + b, n = (b x 2) - 1) f(BCLK)

Figure 5.9 VCC1 =VCC2 = 3.3V Timing Diagram (3/4)
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