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

1.1.2

Specifications

Tables 1.1 to 1.4 list the specifications of the M32C/87 Group (M32C/87, M32C/87A, M32C/87B).

Table 1.1

Specifications (144-Pin Package) (1/2)

Item

Function

Specification

CPU

Central processing
unit

M32C/80 core (multiplier: 16 bits x 16 bits — 32 bits
multiply-addition operation instructions: 16 x 16 + 48 — 48 hits)
* Basic instructions: 108
* Minimum instruction execution time:

31.3 ns (f(CPU) =32 MHz, VCC1 =4.2t0 5.5 V)

41.7 ns (f(CPU) = 24 MHz, VCC1 =3.0t0 5.5 V)
» Operating modes: Single-chip mode, memory expansion mode,

and microprocessor mode

Memory

ROM, RAM, data
flash

See Tables 1.5 to 1.7 Product List.

Power Supply Voltage Detection

Vdet3 detection function, Vdet4 detection function,
cold start/warm start determination function

External Bus
Expansion

Bus/memory
expansion function

» Address space: 16 Mbytes

« External bus interface: 1 to 7 wait states can be inserted,
4 chip select outputs, 3 V and 5 V interfaces

» Bus format: Switchable between separate bus and multiplexed
bus formats, switchable data bus width (8-bit or 16-bit)

Clock

Clock generation
circuits

* 4 circuits:
Main clock, sub clock, on-chip oscillator,
PLL frequency synthesizer
« Oscillation stop detection:
Main clock oscillation stop detection function
« Frequency divider circuit:
Dividing ratio selectable among 1, 2, 3, 4, 6, 8, 10, 12, 14, 16
» Low power consumption features: Wait mode, stop mode

Interrupts

* Interrupt vectors: 70 .
« External interrupt inputs: 14 (NMI, INT x 9, key input x 4)
« Interrupt priority levels: 7

Watchdog Timer

15-bit x 1 channel (with prescaler)

DMA DMAC * 4 channels, cycle steal method
« Trigger sources: 43
« Transfer modes: 2 (single transfer and repeat transfer)
DMACII » Can be activated by all peripheral function interrupt sources
« Transfer modes: 2 (single transfer and burst transfer)
« Immediate transfer, calculation transfer, and chain transfer
functions
Timer Timer A 16-bit timer x 5
Timer mode, event counter mode, one-shot timer mode,
pulse width modulation (PWM) mode,
Event counter 2-phase pulse signhal processing (2-phase
encoder input) x 3
Timer B 16-bit timer x 6

Timer mode, event counter mode, pulse period measurement
mode, pulse width measurement mode

Timer function for
3-phase motor
control

3-phase inverter control x 1 (using timer Al, timer A2, timer A4,
and timer B2)
On-chip dead time timer
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 1. Overview

Table 1.2 Specifications (144-Pin Package) (2/2)

Item Function Specification
Serial Interface | UARTO to UART4 Clock synchronous/asynchronous x 5
I2C bus, special mode 2, GCl mode, SIM mode,
IrDA mode(2), IEBus (optional)(1)(3)
UART5, UART6 Clock synchronous/asynchronous x 2
A/D Converter 10-bit resolution x 34 channels (in single-chip mode)
10-bit resolution x 18 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 (X6 + X12 + X5 + 1) compliant
X/Y Converter 16 bits x 16 bits

Intelligent 1/0O 16-bit timer x 2

» Time measurement function (input capture): 8 channels
» Waveform generation function (output compare): 16 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 I/O |« Input only: 1
ports * CMOS 1/0: 121 with 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 =4.2t0 5.5V, VCC2 =3.0 Vto 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 pA (approx. 1 MHz, VCC1 =VCC2 =3.3V,
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)®)
Package 144-pin LQFP (PLQP0144KA-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

1.4 Pin Assignments

Figures 1.3 to 1.5 show pin assignments (top view).

NOTES:

[
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2/ISRXD2/ IEIN

.P6_4/CTSI/RTS1/SS1/0UTC2_1/ISCLK2

2
3
4. P7_0 and P7_1 are N-channel open drain output ports.
5
6
7

. The CAN pins cannot be used in M32C/87B. Only CANO pins can be used in M32C/87A.
. Refer to Package Dimensions for the pinl position on the package.
. Pin names in brackets [ ] represent a single functional signal. They should not be considered as two separate functional signals.

Figure 1.3

Pin Assignment for 144-Pin Package
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B)

1. Overview

Table 1.9 144-Pin Package List of Pin Names (2/4)

::'2 Ccl):ril:]rol Port Intliri:]upt Timer Pin UART/CAN Pin Intelligent 1/O Pin Ar::illnog Bus Control Pin
41 |VSS
42 P6_5 CLK1
43 P6_4 CTS1/RTS1/SS1 OUTC2_1/ISCLK2
a4 P6_3 TXDO/SDAO/SRXDO/

IrDAOUT
45 P6_2 RXDO/SCLO/STXDO/

IrDAIN
46 P6_1 RTPO_1 CLKO
47 P6_0 RTPO_0 CTSO/RTS0/SSO
48 P13 7 ouTC2 7
49 P13 6 OUTC2_1/ISCLK2
50 P13 5 OUTC2_2/ISRXD2/

IEIN
51 P13 4 OUTC2_0/ISTXD2/
IEOUT

52 P5 7 RDY
53 P5 6 ALE
54 P5 5 HOLD
55 P5 4 HLDA/ALE
56 P13 3 ouTC2 3
57 |VSS
58 P13 2 OUTC2_6
59 |vce2
60 P13 1 ouTC2_5
61 P13 0 ouTC2_4
62 |CLKOUT |P5_3 BCLK/ALE
63 P5 2 RD
64 P5 1 WRH/BHE
65 P5 0 WRL/WR
66 P12 7
67 P12 6
68 P12 5
69 P4 7 CS0/A23
70 P4 6 CS1/A22
71 P4 5 Cs2/A21
72 P4 4 CS3/A20
73 P4 3 Al9
74 |vce2
75 P4 2 Al8
76 |VSS
77 P4 1 Al7
78 P4 0 Al6
79 P3 7 A15,[A15/D15]
80 P3 6 Al4,[A14/D14]
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 1. Overview
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M32C/87 Group
(M32C/87,M32C/87A M32C/87B)
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NOTES:
1. P7_1/TAOIN/TB5IN /RTPO_3/RXD2/ SCL2 / STXD2 / INPC1_7 / OUTC1_7 / OUTC2_2 / ISRXD2 / IEIN
2. P7_0/TAOOUT / RTPO_2/ TXD2/ SDA2 / SRXD2 / INPC1_6/OUTC1_6/OUTC2_0/ISTXD2 / IEOUT
3. P7_0and P7_1 are N-channel open drain output ports.
4. The CAN pins cannot be used in M32C/87B. Only CANO pins can be used in M32C/87A.
5. Refer to Package Dimensions for the pinl position on the package.
6. Pin names in brackets [ ] represent a single functional signal. They should not be considered as two separate functional signals.

Figure 1.5 Pin Assignment for 100-Pin Package
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 1. Overview
Table 1.12  100-Pin Package List of Pin Names (1/3)
':;n Ng;: C%?::OI Port IntIeDri;upt Timer Pin UART/CAN Pin(1) Intelligent 1/O Pin Ar;aillnog Bus (Plic;]ntrol
1|99 P9 6 TXD4/SDA4/SRXD4/ ANEX1
CAN1OUT
2 | 100 P9 5 CLK4/CAN1IN/ ANEXO
CAN1IWU
3|1 P9 4 TB4IN CTS4/RTS4/SS4 DAl
4| 2 P9 3 TB3IN CTS3/RTS3/SS3 DAO
5| 3 P9 2 TB2IN TXD3/SDA3/SRXD3  |OUTC2_O/IEOUT/ISTXD2
6 | 4 P9 1 TB1IN RXD3/SCL3/STXD3 |IEIN/ISRXD2
715 P9 0 TBOIN CLK3
8 | 6 |BYTE
9 | 7 |[CNVSS
10| 8 [XCIN |P8 7
11| 9 [XCOUT |P8 6
12 | 10 |RESET
13 | 11 |XOuT
14 | 12 |VSS
15 | 13 |XIN
16 | 14 |vcel
17 | 15 P8 5 |NMI
18 | 16 P8 4 |INT2
19 | 17 P8 3 |INTL CANOIN/CAN1IN
20 | 18 P8 2 |INTO CANOOUT/CAN1OUT
21| 19 P8 1 TA4IN/U/RTP2_3 |CTS5/RTS5 INPC1_5/0UTC1 5
22 | 20 P8 0 TA40UT/U RXD5 ISRXDO
23| 21 P7 7 TA3IN/RTP2_2 |CLK5/CANOIN INPC1_4/OUTC1_4/
ISCLKO
24 | 22 P7 6 TA30UT TXD5/CANOOUT INPC1_3/0UTC1_3/
ISTXDO
25 | 23 P7 5 TA2IN/W/RTP2_1 INPC1_2/0UTC1_2
ISRXD1
26 | 24 P7 4 TA20UT/W/ INPC1_1/0UTC1_1/
RTP2 0 ISCLK1
27 | 25 P7 3 TALINV CTS2/RTS2/SS2 INPC1_0/OUTC1_0/
ISTXD1
28 | 26 P7 2 TALOUTNV CLK2
29 | 27 P71 TAOIN/TB5IN/  |RXD2/SCL2/STXD2 |INPC1_7/OUTC1_7/
RTPO_3 OUTC2_2/ISRXD2/IEIN
30 | 28 P7 0 TAOOUT/RTPO_2 |TXD2/SDA2/SRXD2 |INPC1_6/OUTC1_6/
OUTC2_0/ISTXD2/IEOUT
31| 29 P6_7 TXD1/SDAL/SRXD1
32| 30 P6_6 RXD1/SCL1/STXD1
33| 31 P6_5 CLK1
34| 32 P6_4 CTS1/RTS1/SS1 OUTC2_1/ISCLK2
35 | 33 P6_3 TXDO/SDAO/SRXDO/
IrDAOUT
36 | 34 P6_2 RXDO/SCLO/STXDO/
IrDAIN
37| 35 P6_1 RTPO_1 CLKO
38 | 36 P6_0 RTPO_0 CTSO/RTS0/SSO
39 | 37 P5_7 RDY
40 | 38 P5 6 ALE
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) 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.

REJO3B0127-0151 Rev.1.51 Jul 31, 2008 RENESAS
Page 28 of 85



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

4. Special Function Registers (SFRs)

Table 4.16  SFR Address Map (16/20)

Address Register Symbol After Reset
0320h
0321h
0322h
0323h
0324h UART3 Special Mode Register 4 U3SMR4 00h
0325h UART3 Special Mode Register 3 U3SMR3 00h
0326h UART3 Special Mode Register 2 U3SMR2 00h
0327h UART3 Special Mode Register U3SMR 00h
0328h UART3 Transmit/Receive Mode Register U3MR 00h
0329h UART3 Baud Rate Register U3BRG XXh
032Ah . ’
UART3 Transmit Buffer Register U3TB XXXXh
032Bh
032Ch UART3 Transmit/Receive Control Register 0 u3co 0000 1000b
032Dh UART3 Transmit/Receive Control Register 1 U3C1 0000 0010b
032Eh i .
UART3 Receive Buffer Register U3RB XXXXh
032Fh
0330h
0331h
0332h
0333h
0334h UART?2 Special Mode Register 4 U2SMR4 00h
0335h UART?2 Special Mode Register 3 U2SMR3 00h
0336h UART2 Special Mode Register 2 U2SMR2 00h
0337h UART2 Special Mode Register U2SMR 00h
0338h UART?2 Transmit/Receive Mode Register U2MR 00h
033%9h UART2 Baud Rate Register U2BRG XXh
033Ah i .
UART?2 Transmit Buffer Register u2TB XXXXh
033Bh
033Ch UART2 Transmit/Receive Control Register 0 u2co 0000 1000b
033Dh UART2 Transmit/Receive Control Register 1 u2C1 0000 0010b
033Eh . !
UART2 Receive Buffer Register U2RB XXXXh
033Fh
0340h Count Start Register TABSR 00h
0341h Clock Prescaler Reset Register CPSRF OXXX XXXXb
0342h One-Shot Start Register ONSF 00h
0343h Trigger Select Register TRGSR 00h
0344h Up/Down Select Register UDF 00h
0345h
0346h . .
Timer AO Register TAO XXXXh
0347h
0348h ) )
Timer Al Register TAl XXXXh
0349h
034Ah ) .
Timer A2 Register TA2 XXXXh
034Bh
044Ch . .
Timer A3 Register TA3 XXXXh
034Dh
034Eh ) )
Timer A4 Register TA4 XXXXh
034Fh
X: Undefined

Blank spaces are all reserved. No access is allowed.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

Table 5.2 Recommended Operating Conditions (1/3)
(VCC1=VCC2=3.0to 5.5V, Topr =-20 to 85°C unless otherwise specified)

Standard )
Symbol Parameter - Unit
Min. Typ. Max.
VCC1, Supply voltage (VCC1 > VCC2) 3.0 5.0 5.5 \%
VCC2
AVCC Analog supply voltage VCC1 \%
VSS Supply voltage 0 \%
AVSS Analog supply voltage 0 \%
VIH Input high“H” | P2_0to P2_7, P3_0to P3_7,P4_0to P4_7, 0.8vCcC2 VCC2 \Y,
voltage P5_0toP5_7,P11_0to P11_4,P12_0to P12_7,
P13 0Oto P13 7(2)
P6_0to P6_7,P7_2to P7_7,P8_0to P8_7(1), 0.8vCC1 VCC1
P9_0toP9_7,P10_0to P10_7,P14_0to P14_6,
P15 0to P15_7(2,
XIN, RESET, CNVSS, BYTE
P7_0,P7_1 0.8vVCC1 6.0
PO_0toP0O_7,P1_0toP1_7 (in single-chip mode) | 0.8VCC2 VCC2
PO_OtoPO_7,P1_0OtoP1_7 0.5vCcC2 VCC2
(in memory expansion mode and microprocessor
mode)
VIL Input low “L” |P2_0to P2_7,P3 0toP3_7,P4 0toP4_7, 0 0.2vcecz2 | Vv
voltage P5_0toP5_7,P11 Oto P11_4,P12 0Oto P12_7,
P13 _0to P13_7()
P6_0toP6_7,P7_0toP7_7,P8 _0toP8_7(1), 0 0.2vCC1
P9 0toP9_7,P10_0Oto P10_7,P14 Oto P14_6,
P15 0to P15_7(2),
XIN, RESET, CNVSS, BYTE
PO_0toP0O_7,P1_0toP1_7 (insingle-chip mode) 0 0.2vCce2
PO_OtoPO_7,P1 OtoP1 7 0 0.16VCC2
(in memory expansion mode and microprocessor
mode)
NOTES:

1. VIH and VIL reference for P8_7 apply when P8_7 is used as a programmable input port. It does not apply
when P8_7 is used as XCIN.
2. 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

Table 5.3

Recommended Operating Conditions (2/3)
(VCC1=VCC2=3.0to 5.5V, Topr =-20 to 85°C unless otherwise specified

Symbol

Parameter

Standard

Min.

Typ.

Max.

Unit

IOH(peak)

Peak output
high “H"
current(?)

PO_OtoPO_7,P1 OtoP1 7, P2_0to P2_7,
P3 0to P3 7,P4 0to P4 _7,P5 0toP5_7,
P6_0to P6_7,P7_2to P7_7, P8_0to P8_4,
P8 _6, P8_7, P9 0to P9_7, P10 _0to P10_7,
P11 0to P11_4, P12 _0to P12 7,

P13 0to P13_7, P14 Oto P14 6,

P15_0to P15_7()

-10.0

mA

IOH(avg)

Average
output high
“H” current()

PO_0toPO_7,P1 OtoP1 7, P2 0toP2 7,
P3_ 0toP3_7,P4 0toP4 7,P5 0toP5_7,
P6_0to P6_7, P7_2to P7_7,P8_0to P8 4,
P8_6, P8_7, P9 0to P9 _7, P10_0to P10_7,
P11 Oto P11 4, P12 0to P12 7,

P13 0to P13 7, P14 Oto P14 6,

P15 0to P15 70

mA

I0OL(peak)

Peak output
low “L”
current(?)

PO_OtoPO_7,P1 OtoP1_7, P2_0to P2_7,
P3 0to P3 7,P4 0to P4 _7,P5 0toP5_7,
P6_0to P6_7,P7_0toP7_7, P8_0to P8_4,
P8 _6, P8_7, P9 0to P9_7, P10 _0to P10_7,
P11 0to P11_4, P12 _0to P12 7,

P13 0to P13 7, P14 Oto P14 6,

P15_0to P15_7()

10.0

mA

I0L(avg)

Average
output low “L”
current(l)

PO _0toPO_7,P1 OtoP1 7, P2 0toP2 7,
P3_ 0toP3_7,P4 0toP4 7,P5 0toP5_7,
P6_0to P6_7, P7_0toP7_7,P8_0to P8 4,
P8_6, P8_7, P9 0to P9 7, P10_0to P10_7,
P11 Oto P11 4, P12 0to P12 7,

P13 0to P13 7, P14 Oto P14 6,

P15 0to P15 7

5.0

mA

NOTES:

1. Average output current is the average value within 100 ms.
2. Atotal IOL(peak) of PO, P1, P2, P8_6, P8_7, P9, P10, P11, P14, and P15 must be 80 mA or less.
A total IOL(peak) of P3, P4, P5, P6, P7,P8_0 to P8_4, P12, and P13 must be 80 mA or less.

A total IOH(peak) of PO, P1, P2, and P11 must be -40 mA or less.
A total IOH(peak) of P8_6 to P8_7, P9, P10, P14, and P15 must be -40 mA or less.
A total IOH(peak) of P3, P4, P5, P12, and P13 must be -40 mA or less.
A total IOH(peak) of P6, P7, and P8_0 to P8_4 must be -40 mA or less.
3. 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

Table 5.5

Electrical Characteristics (1/3)
(VCC1=VCC2=4.2t05.5V,VSS =0V, Topr =-20 to 85°C, f(CPU) = 32 MHz unless
otherwise specified)

VCC1 =VCC2 =5V

Symbol

Parameter

Measurement
Condition

Standard

Min. Typ.

Max.

Unit

VOH

Output
high “H”
voltage

PO_OtoPO_7,P1 OtoP1_7,P2 OtoP2_7,
P3 0toP3_7,P4 0toP4_7,P5 OtoP5_7,
P11 Oto P11 4, P12 Oto P12 7,

P13 0to P13 7

IOH = -5 mA

VCC2-2.0

VCC2

P6_0toP6_7,P7_2toP7_7,P8_0toP8_4,
P8_6,P8_7,P9 0toP9_7,P10 OtoP10_7,
P14 Oto P14 6, P15 _0to P15_7()

IOH = -5 mA

VCC1-2.0

VCC1

PO OtoPO_7,P1 OtoP1_7,P2 OtoP2_7
P3_0toP3_7,P4 OtoP4 7,P5 0toP5_7,
P11 _Oto P11 4, P12 Oto P12 7,

P13 _0to P13_7()

IOH =-200 pA

VCC2-0.3

VCC2

P6_0toP6_7,P7 2toP7_7,P8_0toP8_4,
P8_6,P8_7,P9 0toP9_7,P10_OtoP10_7,
P14 Oto P14 6, P15 0to P15 7(1)

IOH =-200 pA

VCC1-0.3

VCC1

XOUuT

IOH =-1 mA

3.0

VCC1

XCOUT Drive capability

= high

No load
applied

2.5

Drive capability
= low

No load
applied

1.6

VOL

Output low
“L” voltage

PO_OtoPO_7,P1 OtoP1 7,P2 OtoP2_7,
P3 0toP3 7,P4 OtoP4 7,P5 OtoP5_7,
P6_0toP6_7,P7 OtoP7_7,P8 OtoP8_4,
P8_6,P8_7,P9 0toP9_7,P10 OtoP10_7,
P11 Oto P11 4,P12 Oto P12 7,

P13 Oto P13 7, P14 Oto P14 6,

P15 0to P15 7()

IOL =5 mA

20

PO _OtoP0O_7,P1 OtoP1_7,P2 OtoP2_7,
P3_0toP3_7,P4 0toP4 7,P5 OtoP5_7,
P6_0toP6_7,P7 OtoP7_7,P8 _OtoP8_4,
P8_6,P8_7,P9 0toP9_7,P10 Oto P10 7,
P11 _Oto P11 _4, P12 0to P12 7,

P13 Oto P13 7, P14 Oto P14 6,

P15 0to P15_7(1)

IOL = 200 pA

0.45

XOUT

IOL =1 mA

2.0

XCOUT Drive capability

= high

No load
applied

Drive capability
= low

No load
applied

VT+ - VT-

Hysteresis

HOLD, RDY, TAOIN to TA4IN,

TBOIN to TB5IN, INTO to INT8, ADTRG,
CTSOto CTS6, CLKO to CLK6,
TAOOUT to TA40UT, NMI, KIO to KI3,
RXDO to RXD6, SCLO to SCL4,

SDAO to SDA4, INPC1_0 to INPC1_7,
ISCLKO to ISCLK2, ISRXDO to ISRXD2,
IEIN, CANOIN, CAN1IN, CANIWU

0.2

1.0

RESET

0.2

1.8

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 =5V

Table 5.11 Voltage Detection Circuit Electrical Characteristics
(VCC1=VCC2=3.0t05.5V,VSS =0V, Topr = 25°C unless otherwise specified)
. Standard .
Symbol Parameter Measurement Condition - Unit
Min. | Typ. | Max.
Vdet4 Vdet4 detection voltage 3.3 3.8 4.4 \%
Vdet3 Vdet3 detection voltage 3.0 \%
VCC1=30Vto55V
Vdet3s Hardware reset 2 hold voltage 2.0 Y,
Vdet3r Hardware reset 2 release voltage 3.1 \%
NOTES:
1. Vdet4 > Vdet3
2. Vdet3r > Vdet3 is not guaranteed.
Table 5.12 Power Supply Circuit Timing Characteristics
- Standard )
Symbol Parameter Measurement Condition - Unit
Min. | Typ. | Max.
td(P-R) Wait time to stabilize internal supply voltage |VCC1=3.0to 5.5V 2 ms
when power-on
td(S-R) Wait time to release hardware reset 2 VCC1 = Vdet3rto 5.5 V 6(1) 20 ms
td(E-A) Start-up time for Vdet3 and Vdet4 detection |VCC1=3.0to5.5V 20 us
circuit
NOTE:
1. WhenVCC1=5V
! :
td(P-R) Recommended } i
Wait time to stabilize internal operatinW i
supply voltage when power-on =T !
pply g p Vel :‘ }i
! td(P-R) :
' 1
CPU clock !
1
1
1
1
1
td(S-R) i i
oy an 1 1
Wait time to release vdetsr ___L_— :
hardware reset 2 vCcCl i i
1 1
:‘ td(S-R) >i
' 1
CPU clock !
1
1
1
1
td(E-A)
Start-up time for Vdet3 and Vdet4 VC26, VC27
detection circuit :
Vdet3 and Vdet4 E -
detection circuit Stop Operating
1
P
1
| td(E-A) !

Figure 5.1

Power Supply Timing Diagram
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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 5.27 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=
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B)

5. Electrical Characteristics

VCC1=VCC2=5V

T tc o
XIN input
—hia— tw(H) i tw(L) i
e tc(TA) o
i tw(TAH) :
TAIIN input ; \ i \
: tw(TAL)
i " te(uP) ¢
¢ WUPH) :
TAIOUT input \ i/ \
w(UPL)
TAIOUT input (counter increment/ ><
decrement select input)

In event counter mode

TAIIN input (count on falling edge)

\ tsu(UP-TIN)

TAIIN input (count on rising edge)

In event counter mode with two-phase pulse input

tc(TA)

P
<

TAIIN input / \

Ny
»

© w(TBH)

TBIIN input

tw(TBL) :
tc(AD)

‘d

{ tw(ADL)
*—— P

o
L}

{ (SUTAIN-TAOUT) : { (SU(TAIN-TAOUT) :: tsu(TAOUT-TAIN) |
TAIOUT input / {su(TAOUT-TAIN) | \ /_
i tc(TB)

N\

ADTRG input —\\—/ \ /

e tc(CK) g
i tw(CKH)
CLKi : % ;
ISCLKi H
tw(CKL) i th(C-Q),:
TXDi : : '5
ISTXDi g X i X
td(C-Q) tsu(D-C) : th(C-D)
RXDi ; T\

ISRXDi /

tw(INL)

INTI input

tw(INH) \—/

X

NMI input \ \ /
2 CPU clock cycles T 2 CPU clock cycles
+ 300 ns or more + 300 ns or more
("L" width)

Figure 5.3 VCC1 =VCC2 =5V Timing Diagram (1/4)
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

VCC1=VCC2=33V
Timing Requirements
(VCC1=VCC2=3.0t03.6 V,VSS=0V, Topr =-20 to 85°C unless otherwise specified)

Table 5.46  A/D Trigger Input
Symbol Parameter - Standard Unit
Min. Max.
tc(AD) ADTRG input cycle time (required for trigger) 1000 ns
tw(ADL) ADTRG input low (“L") pulse width 125 ns
Table 5.47 Serial Interface
Symbol Parameter - Standard Unit
Min. Max.
tc(CK) CLKi input cycle time 200 ns
tw(CKH) CLKi input high (“H") pulse width 100 ns
tw(CKL) CLKi input low (“L”) pulse width 100 ns
td(C-Q) TXDi output delay time 80 ns
th(C-Q) TXDi output hold time 0 ns
tsu(D-C) RXDi input setup time 70 ns
th(C-D) RXDi input hold time 90 ns
i=0to6
Table 5.48 Intelligent /O Communication Function (Groups 0 and 1)
Symbol Parameter - Standard Unit
Min. Max.
tc(CK) ISCLKi input cycle time 600 ns
tw(CKH) ISCLK:i input high (“H”) pulse width 300 ns
tw(CKL) ISCLKi input low (“L") pulse width 300 ns
td(C-Q) ISTXDi output delay time 100 ns
th(C-Q) ISTXDi output hold time 0 ns
tsu(D-C) ISRXDi input setup time 100 ns
th(C-D) ISRXDi input hold time 100 ns
i=0,1
Table 5.49 Intelligent I/O Communication Function (Group 2)
Symbol Parameter - Standard Unit
Min. Max.
tc(CK) ISCLK2 input cycle time 600 ns
tw(CKH) ISCLK2 input high (“H”") pulse width 300 ns
tw(CKL) ISCLK2 input low (“L”) pulse width 300 ns
td(C-Q) ISTXD2 output delay time 180 ns
th(C-Q) ISTXD2 output hold time 0 ns
tsu(D-C) ISRXD2 input setup time 150 ns
th(C-D) ISRXD2 input hold time 100 ns
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code |  Previous Code | MASS[Typ] |
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