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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 1.16  Pin Functions (100-Pin and 144-Pin Packages) (2/4)

Type Symbol lel/ge \?:IE[);@% Description
Main clock XIN | VCC1 |Input/output pins for the main clock oscillation circuit. Connect a
input ceramic resonator or crystal oscillator between XIN and XOUT. To
Main clock XOUT e} VvCC1 |apply an external clock, apply it to XIN and leave XOUT open.
output
Sub clock XCIN | VCC1 |Input/output pins for the sub clock oscillation circuit. Connect a
input crystal oscillator between XCIN and XCOUT. To apply an external
Sub clock XCOUT e} vCC1 |clock, apply it to XCIN and leave XCOUT open.
output
BCLK output |BCLK o VCC2 |Bus clock output pin.
Clock output | CLKOUT @) VCC2 |The CLKOUT pin outputs the clock having the same frequency as
fC, 18, or f32.
INT interrupt | INTO to INT2 | VCC1 |INT interrupt input pins.
input INT3 to INT5 I | vcez
NMI interrupt NMmI | VCC1 |NMI interrupt input pin. Connect the NMI pin to VCC1 via a
input resistor when the NMI interrupt is not used.
Timer A TAOOUT to I/O | VCC1 |Timer AO to A4 input/output pins.
TA40UT (TAOOUT is N-channel open drain output.)
TAOIN to I VCC1 |Timer AO to A4 input pins.
TA4IN
Timer B TBOIN to I VCC1 |Timer BO to B5 input pins.
TB5IN
Three-phase |y, U, V,V, o VCC1 |Three-phase motor control timer output pins.
motor control W, W
timer output
Serial CTSO to CTS5 I VCC1 |Input pins to control data transmission.

interface RTSO to RTS5 (0] VCC1 |Output pins to control data reception.

CLKOto CLK5 | I/O | VCC1 | Serial clock input/output pins.

RXDO to RXD5 I VCC1 | Serial data input pins.

TXDO to TXD5 (0] VCC1 | Serial data output pins.

(TXD2 is N-channel open drain output.)
12C mode SDAOto SDA4 | I/O | VCC1 |Serial data input/output pins.

(SDA2 is N-channel open drain output.)

SCLOto SCL4 | I/O | VCC1 | Serial clock input/output pins.
(SCL2 is N-channel open drain output.)

Serial STXDO to (@) VCC1 | Serial data output pins when slave mode is selected.
interface STXD4 (STXD2 is N-channel open drain output.)
special function | SRXDO to [ VCC1 |Serial data input pins when slave mode is selected.
SRXD4
SS0 to SS4 I VCC1 |Control input pins used in the serial interface special mode.
IrDA IrDAIN I VCC1 |IrDA serial data input pin.
IrDAOUT (@) VCC1 |IrDA serial data output pin.
CAN®) CANOIN, I VCC1 |Received data input pins for the CAN communication function.
CANL1IN
CANOOUT, (@) VCC1 |Transmit data output pins for the CAN communication function.
CAN1OUT
CAN1WU I VCC1 |CAN wake-up interrupt input pin.

I: Input  O: Output 1/O: Input and output
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)

2.1.8.7 Interrupt Enable Flag (1)

The | flag enables maskable interrupts.
Interrupts are disabled when the | flag is set to 0 and enabled when it is set to 1. The I flag becomes 0 when
an interrupt request 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 the U flag is set to 1.
The U flag becomes 0 when a hardware interrupt request is acknowledged or the INT instruction specifying
software interrupt numbers 0 to 31 is executed.

2.1.8.9 Processor Interrupt Priority Level (IPL)

IPL is 3 bits wide and assigns processor interrupt priority levels from level 0 to level 7.
If a requested interrupt has higher priority level than IPL, the interrupt is enabled.

2.1.8.10 Reserved Space
Only write 0 to bits assigned to the reserved space. When read, the bits return undefined values.

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 the 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 memory address reload register (DRAO, DRA1)
* DMA SFR address register (DSAQ, DSA1)
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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 4.13  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)

4. Special Function Registers (SFRs)

Table 4.20 SFR Address Map (20/20)

Address Register

Symbol After Reset

03D0h Port P14 Register(1)

P14 XXh

03D1h Port P15 Register(1)

P15 XXh

03D2h | Port P14 Direction Register(1)(2)

PD14 X000 0000b

03D3h | Port P15 Direction Register(1)(2)

PD15 00h

03D4h

03D5h

03D6h

03D7h

03D8h

03D9%h

03DAh Pull-Up Control Register 2

PUR2 0oh

03DBh Pull-Up Control Register 3

PUR3 0oh

03DCh | Pull-Up Control Register 4(1)(3)

PUR4 XXXX 0000b

03DDh

03DEh

03DFh

03EOh Port PO Register

PO XXh

03E1lh Port P1 Register

P1 XXh

03E2h Port PO Direction Register

PDO 00h

03E3h Port P1 Direction Register

PD1 00h

03E4h Port P2 Register

P2 XXh

03E5h Port P3 Register

P3 XXh

03E6h Port P2 Direction Register

PD2 0oh

03E7h Port P3 Direction Register

PD3 0oh

03E8h Port P4 Register

P4 XXh

03E9h Port P5 Register

P5 XXh

03EAh Port P4 Direction Register

PD4 00h

03EBh Port P5 Direction Register

PD5 00h

03ECh

03EDh

03EEh

03EFh

03FO0h Pull-Up Control Register 0

PURO 00h

03F1h Pull-Up Control Register 1

PUR1 XXXX 0000b

03F2h

03F3h

03F4h

03F5h

03F6h

03F7h

03F8h

03F9h

03FAh

03FBh

03FCh

03FDh

03FEh

03FFh Port Control Register

PCR XXXX X000b

X: Undefined

Blank spaces are all reserved. No access is allowed.

NOTES:
1. These registers cannot be used in the 100-pin package.
2. Setto FFh in the 100-pin package.
3. Setto 00h in the 100-pin package.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B)

5. Electrical Characteristics

5. Electrical Characteristics
Table 5.1 Absolute Maximum Ratings
Symbol Parameter Condition Value Unit
VCC1, Supply voltage VCC1 =AvCC -0.3106.0 \%
VCC2
VCC2 Supply voltage - -0.3toVCC1+0.1 | V
AVCC Analog supply voltage VCC1 = AvCC -0.3t06.0 \%
\4 Input voltage RESET, CNVSS, BYTE, P6_0to P6_7, -0.3toVCC1+03 | V
P7_2toP7_7,P8 0to P8 7,
P9 _0to P9_7, P10_0 to P10_7,
P14 _0to P14 _6, P15_0to P15_7(),
VREF, XIN
PO_OtoPO_7,P1_0OtoP1 7, -0.3to VCC2 +0.3
P2_0toP2_7,P3 0toP3 7,
P4 OtoP4 7,P5 0toP5 7,
P11 _0to P11 _4,P12_0to P12 7,
P13 Oto P13_7(1)
P7_0,P7_1 -0.310 6.0
VO Output voltage P6_0OtoP6_7,P7_2toP7_7, -0.3tovCC1+0.3 | V
P8_0to P8 4, P8_6, P8_7,
P9 _0to P9 _7, P10_0 to P10_7,
P14 0to 14 6, P15_0to P15_7(1),
XOuT
PO_OtoPO_7,P1_0OtoP1_ 7, -0.3to VCC2 +0.3
P2_0toP2_7,P3 0toP3 7,
P4 _OtoP4_7,P5 0toP5 7,
P11 _0to P11 _4,P12_0to P12 7,
P13 Oto P13_7(1)
P7_0,P7_1 -0.310 6.0
Pd Power consumption -40°C<Topr<85°C 500 mwW
Topr Operating during CPU operation -20 to 85/ °C
ambient -40 to 85
temperature during programming or erasing Flash 0 to 60 °C
memory
Tstg Storage temperature -65 to 150 °C
NOTES:

1. P11 to P15 are provided in the 144-pin package only.
2. Contact a Renesas sales office if temperature range of -40 to 85°C is required.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

Table 5.4 Recommended Operating Conditions (3/3)
(VCC1=VCC2=3.0t0 5.5V, Topr =-20 to 85°C unless otherwise specified)

Symbol Parameter - Standard Unit
Min. Typ. Max.

f(CPU) CPU clock frequency VCC1=4.2t0 5.5V 0 32 MHz

(same frequency as f(BCLK)) VCC1 = 3.0to 55V 0 24 MHz

f(XIN) Main clock input oscillation frequency VCC1=4.2t0 5.5V 0 32 MHz

VCC1=3.0to 5.5V 0 24 MHz

f(XCIN) Sub clock frequency 32.768 50 kHz

f(Ring) On-chip oscillator frequency 1 MHz

f(VCO) VCO clock frequency (PLL frequency synthesizer) 20 80 MHz

f(PLL) PLL clock frequency VCC1=4.2t05.5V 10 32 MHz

VCC1=3.0to 5.5V 10 24 MHz

tsu(PLL) Wait time to stabilize PLL frequency VCC1 =5.0V 5 ms

synthesizer VCC1 = 3.3V 10 | ms
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

VCC1 =VCC2 =5V

Table 5.7 Electrical Characteristics (3/3)
(VCC1=VCC2=55V,VSS=0V, Topr = 25°C)

" Standard )

Symbol | Parameter Measurement Condition(1) - Unit

Min. | Typ. | Max.

ICC Power Flash memory |f(CPU) =32 MHz 32 | 45 | mA
supply version f(CPU) = 16 MHz 19 mA
current

f(CPU) = 8 MHz 12 mA

f(CPU) = f(Ring) 2.6 mA
In on-chip oscillator low-power consumption mode

f(CPU) = 32 kHz 430 pA

In low-power consumption mode
While flash memory is operating

f(CPU) = 32 kHz 30 pA
In low-power consumption mode
While flash memory is stopped(2)

Wait mode: f(CPU) = f(Ring) 50 pA
After entering wait mode from on-chip oscillator
low-power consumption mode

Stop mode (while clock is stopped) 0.8 5 pA
Stop mode (while clock is stopped) Topr = 85°C 50 | pA
Mask ROM f(CPU) = 32 MHz 32 | 45 | mA
version f(CPU) = 16 MHz 19 mA
f(CPU) = 8 MHz 12 mA
f(CPU) = f(Ring) 1 mA
In on-chip oscillator low-power consumption mode
f(CPU) = 32 kHz 30 pA
In low-power consumption mode
Wait mode: f(CPU) = f(Ring) 50 pA

After entering wait mode from on-chip oscillator
low-power consumption mode

Stop mode (while clock is stopped) 0.8 5 pA

Stop mode (while clock is stopped) Topr = 85°C 50 | pA

NOTES:
1. In single-chip mode, leave the output pins open and connect the input pins to VSS.
2. Value is obtained when setting the FMSTP bit in the FMRO register to 1 (flash memory stopped) and running
the program on RAM.

REJO3B0127-0151 Rev.1.51 Jul 31,2008 2 RENESAS
Page 53 of 85



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

VCC1 =VCC2 =5V

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

Table 5.30 Memory Expansion Mode and Microprocessor Mode (when accessing external
memory space with multiplexed bus)

Symbol Parameter M%is:c;ﬁgsm Mi:tandarl\c/ilax. Unit
td(BCLK-AD) Address output delay time 18 ns
th(BCLK-AD) Address output hold time (BCLK standard) -3 ns
th(RD-AD) Address output hold time (RD standard)(®) (note 1) ns
th(WR-AD) Address output hold time (WR standard)®) (note 1) ns
td(BCLK-CS) Chip-select signal output delay time 18 ns
th(BCLK-CS) Chip-select signal output hold time (BCLK standard) -3 ns
th(RD-CS) Chip-select signal output hold time (RD standard)(®) (note 1) ns
th(WR-CS) Chip-select signal output hold time (WR standard)(®) (note 1) ns
td(BCLK-RD) RD signal output delay time 18 ns
th(BCLK-RD) RD signal output hold time See Figure 5.2 -5 ns
td(BCLK-WR) WR signal output delay time 18 ns
th(BCLK-WR) WR signal output hold time -5 ns
td(DB-WR) Data output delay time (WR standard) (note 2) ns
th(WR-DB) Data output hold time (WR standard)() (note 1) ns
td(BCLK-ALE) ALE signal output delay time (BCLK standard) 18 ns
th(BCLK-ALE) ALE signal output hold time (BCLK standard) -2 ns
td(AD-ALE) ALE signal output delay time (address standard) (note 3) ns
th(ALE-AD) ALE signal output hold time (address standard) (note 4) ns
tdz(RD-AD) Address output float start time 8 ns
NOTES:

1. Values, which depend on BCLK frequency, can be obtained from the following equations.
109
th(RD-AD) = EeL X2 10 [ns]
th(WR-AD) = % - 10 [ns]
th(RD-CS) = ﬁ - 10 [ns]
th(WR-CS) = f(BCEg 5 10 [ns]
109
th(WR-DB) = @ x2 15 [ns]
2. Values, which depend on BCLK frequency and external bus cycles, can be obtained from the following equation.
109 x m ) .
td(DB-WR) = HBOLK) x2 - 25 [ns] (if external bus cycle is ap + b, m = (b x 2) - 1)
3. Values, which depend on BCLK frequency and external bus cycles, can be obtained from the following equation.
109 x n ) .
td(AD-ALE) = HBOLK) x2 - 20 [ns] (if external bus cycle is ap + by, n = a)
4. Values, which depend on BCLK frequency and external bus cycles, can be obtained from the following equation.
109 x n ) .
th(ALE-AD) = HBOLK) x2 - 20 [ns] (if external bus cycle is ap + by, n = a)

5. tc [ns] is added when recovery cycle is inserted.
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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 with the multiplexed bus)

Read Timing (2¢ + 2¢ Bus Cycle)

VCC1=VCC2=5V

1 ] 1 1 ] 1 ]
) U 1 U ) 1 ) U 1 U
BCLK ) 1 ) 1 ) 1 ) 1 )
: ! ! ! ! : : ! !
td(BCLK-ALE) 1 1 I 1 1 1 | I
nsmax 1 sl e tBCLKALE) ! ! ! ! : !
i . R e : : : : : .
ae b/ N b e S
e ! ! ! ! ' ! th(BCLK-CS)
| , td(BCLK-CS) ! ! teyc ! (. -3ns.min
— | e : ! : : ] e
CSi | 3 i | i i i tlh(!?D-CS)(l) !
1 ! 1 1 1 1 g T ) 1
i td(AD-ALE)® i th(ALE-AD)® ! i ISI.IJ(DB=-BCLK) I26ins.m|n i i
| < T T T > ] | ——» ! ] |
N i * * * i i — i *
ADi /DB ! >< Address ~ F----- aiiutataiat 1--( Data input\-----:—--( Address
: ] 1 1 ] tdz(RD-AD) : ] ! .
! td(BCLK—AD) ! ! ! 8ns.r.nax ' R th(RD.-DB) Ons.min
i ! i ] _DB)® ! ! i th(BCLK-AD)
:' > 18ns.n;|ax i i E tac:Z(RD DB) : > E Ed—b—Sns.min
ADi y : : : K
R 1 1 )
BHE T 7 T T i T ; T T
! ] | | | | [ +—» !
. ! ! ' ! ' | | th(RD-AD)® i
! ! tac2(AD:DB)<1) { : 1 i v !
\ H H i 1> td(BCLK-RD) ’I' < '
: ! ! ! ! th(BCLAK—RD) ! H H
T 18ns.max
J— 1 1 1 1 . -5ns.min 1 1 1
RD i : : : : : i : : i
NOTES: ' '

1. Varies with operation frequency:
td(AD-ALE) = (tcyc / 2 x n - 20) ns.min (if external bus cycle a¢ + b, n = a)
th(ALE-AD) = (tcyc / 2 x n - 20) ns.min (if external bus cycle a¢ + b¢, n = a)
th(RD-AD) = (tcyc / 2 - 10) ns.min, th(RD-CS) = (tcyc / 2 - 10) ns.min
tac2(RD-DB) = (tcyc / 2 x m - 35) ns.max (if external bus cycle a¢ + bg, m = (b x 2) - 1)
tac2(AD-DB) = (tcyc / 2 x p - 35) ns.max (if external bus cycle a¢p + b, p={(a + b- 1) x 2} + 1)

Write Timing (2¢ + 2¢ Bus Cycle)

. : : : : :
BCLK ] ) 1 1 ] 1 1 ) 1 ]
td(IBCLK ALE) : : : : : : : : :
- 1
18ns.max E »I—ttgggs_cnﬁiﬁ_ALE) : i E E i E
> ) | i i i | i i 1
ALE YA : : : : : :
| ] 1 + T 1
] ! 1 1 [l 1 1 I ]
I, . td(BCLK-CS) | ' | ! ' »—et(BCLK-CS)
> 1gnsmax i | : ik ; th(WR»CS')(2‘< L, -3ns.min
! ) 1 1 ' 1 .
csi PN : ; ; ; ! ; ' i
E ' ) 1 1 : 1 | ) :
i td(AD-ALE)® 1 th(ALE-AD)® 1 i | | | '
' hl | ] i o : : : : :
ADi /DBi >< Address )( Data output >< Address
| i : : i e« I
: ! td(DB-WR
! td(BCLK-AD) | i | i ( ! ) } | th(WR-DB)® :
«—» 18ns.max 1 | ! 1 | ) —»i——a th(BCLK-AD)
: H i : H i : ! H H -3ns.min
ADi >< T ! !
— ] 1 ]
BHE T T T T : : T : T T
1 ] ] ] ) 1 1 [ [ !
! : : : L td(BCL:( WR) : ,:. : !
] ) 1 ] ) i - | 1 1
E E i i I 7] 18ns.max th(BCLK-WR) § | /- - o
WRWRLWRH | ! : ! AN Snemin HWRAD
! : : : PN ; : : ,
NOTES:
1. Varies with operation frequency:
td(AD-ALE) = (tcyc / 2 x n - 20) ns.min (if external bus cycle a¢ + b¢, n = a)
th(ALE-AD) = (tcyc / 2 x n - 20) ns.min (if external bus cycle a¢ + b, n = a)
th(WR-AD) = (tcyc / 2 - 10) ns.min, th(WR-CS) = (tcyc / 2 - 10) ns.min
th(WR-DB) = (tcyc / 2 - 15) ns.min
td(DB-WR) = (tcyc / 2 x m - 25) ns.min (if external bus cycle a¢ + by, m = (b x 2) - 1)
o Measurement Conditions:
tove= 10 -VCC1=VCC2=4.2t055V
Y Tecik) - Input high and low voltage VIH=2.5 V, VIL= 0.8 V
- Output high and low voltage VOH=2.0V, VOL=0.8V
Figure 5.6 VCC1 = VCC2 =5V Timing Diagram (4/4)
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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=33V
Table 5.32 Electrical Characteristics (2/3)
(VCC1=VCC2=3.0t03.6V,VSS =0V, Topr =-20 to 85°C, f(CPU) = 24 MHz unless
otherwise specified)

Symbol Parameter Measurgm ent - Standard Unit
Condition Min. Typ Max.
IIH Input high |PO_OtoPO_7,P1 OtoP1 7,P2 0toP2_7, VI=3V 4.0 | pA
“H” current |P3_0toP3_7,P4 _0toP4_7,P5 0toP5 7,
P6 0toP6_7,P7_0toP7_7,P8_0toP8_7,
P9 0to P9 7,P10_0to P10 7,
P11 Oto P11_4,P12 0to P12_7,
P13 0to P13_7, P14 _0to P14_6,
P15 0to P15 _7(1), XIN, RESET, CNVSS,
BYTE
IIL Inputlow |PO_OtoPO_7,P1 _OtoP1_7,P2_0OtoP2_7, VI =0V -4.0 | pA
“L" current |P3_0toP3_7,P4 OtoP4_7,P5 0toP5_7,
P6 0toP6_7,P7_0toP7_7,P8 OtoP8_7,
P9 0to P9 7,P10_0to P10 7,
P11 Oto P11_4,P12 0to P12_7,
P13 0to P13_7, P14 _0to P14_6,
P15 0to P15 _7(1), XIN, RESET, CNVSS,
BYTE
RPULLUP | Pull-up PO_0OtoP0O_7,P1_0toP1 7,P2_0OtoP2_7, VI=0V 40 90 | 500 | kQ
resistance |P3 _0toP3_7,P4 0toP4_7,P5 0OtoP5 7,
P6 0toP6_7,P7_2toP7_7,P8 0OtoP8_4,
P8 6,P8 7,P9 0toP9_7,P10 OtoP10 7,
P11 Oto P11_4,P12 0to P12_7,
P13 _0to P13_7, P14_0to P14_6,
P15_0to P15_7()
RfXIN Feedback |XIN 3.0 MQ
resistance
RfXCIN Feedback |XCIN 20.0 MQ
resistance
VRAM RAM data |In stop mode 2.0 \%
retention
voltage

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
Table 5.34 A/D Conversion Characteristics
(VCC1=VCC2=AVCC=VREF=3.0t03.6 V,VSS=AVSS =0V, Topr =-20 to 85°C,
f(CPU) = 24MHz unless otherwise specified)

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

- Resolution VREF = VCC1 10 | Bits
INL Integral nonlinearity error (8-bit) VREF =VCC1=VCC2=3.3V +2 | LSB
DNL Differential nonlinearity error (8-bit) +1 | LSB
- Offset error (8-bit) +2 | LSB
- Gain error (8-hit) +2 | LSB
RLADDER | Resistor ladder VREF = VCC1 8 40 kQ
tCONV 8-bit conversion time(1)(2) 4.9 us
VREF Reference voltage 3 VCC1l| V
VIA Analog input voltage 0 VREF| V

NOTES:
1. The value when ¢AD frequency is at 10 MHz. Keep ¢AD frequency at 10 MHz or lower.
If f(CPU) (=fAD) is 24 MHz, divide f(CPU) by 3 to make it 8 MHz. The conversion time in this case is 6.1 ps.
2. Sample and hold function is not available.

Table 5.35 D/A Conversion Characteristics
(VCC1=VCC2=VREF=3.0t03.6 V,VSS=AVSS =0V, Topr =-20 to 85°C,
f(CPU) = 24MHz unless otherwise specified)

o 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 (note 1) 1.0 | mA

input current

NOTE:
1. Measurement when one D/A converter is used, and the DAi register (i = 0, 1) of the unused D/A converter is set
to 00h. The current flown into the resistor ladder in the A/D converter is excluded. IVREF flows even if VCUT
bit in the ADOCONL1 register is set to 0 (VREF not connected)
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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 o A
(Multiplexed bus) \ ) /

RDY Input \ : /

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

LORCOA A RS N

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
H i ! i i i i i i i

0 101 R Y | R

LR Outu — Y S
: : PN : ; ; : ! :

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

PO, P1, P2, | 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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