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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

Table 1.7 M32C/87 Group (3) (M32C/87B: no CAN module) Current as of Jul. 2008
Part Number Package Code ROM. RAM. Remarks
Capacity Capacity
M3087BFLBGP PLQPO0144KA-A (144P6Q-A)
1MB
M30879FLBFP PRQP0100JB-A (100P6S-A) + 2 KBO)
M30879FLBGP PLQPO0100KB-A (100P6Q-A) 48 KB
M3087BFKBGP PLQPO0144KA-A (144P6Q-A) 768 KB
M30879FKBGP PLQPO0100KB-A (100P6Q-A) +4 KB Flash memory
M30878FJBGP PLQPO0144KA-A (144P6Q-A) 512 KB 51 KB
M30876FJBGP PLQP0100KB-A (100P6Q-A) +4 KB
M30875FHBGP PLQPO0144KA-A (144P6Q-A) 384 KB ot KE
M30873FHBGP PLQPO100KB-A (100P6Q-A) +4 KB
M30878MJIB-XXXGP PLQPO0144KA-A (144P6Q-A)
M30876MJIB-XXXFP PRQP0100JB-A (100P6S-A) 512 KB 31 KB
M30876MJIB-XXXGP PLQP0100KB-A (100P6Q-A) Mask ROM
M30875MHB-XXXGP PLQPO0144KA-A (144P6Q-A)
384 KB 24 KB
M30873MHB-XXXGP PLQPO100KB-A (100P6Q-A)

NOTE:
1. Additional 4-Kbyte space is available for data flash memory.

PartNo.  M30876MJ __-XXX GP

Package type option
FP: PRQP0100JB-A (100P6S-A)
GP: PLQP0144KA-A (144P6Q-A)
PLQPO0100KB-A (100P6Q-A)

ROM Number:
Omitted for the Flash Memory Version

Classification
Blank: M32C/87
A: M32C/87A
B: M32C/87B

ROM capacity
H: 384 Kbytes
J: 512 Khytes

K: 768 Kbytes
L: 1024 Kbytes
Memory type

M: Mask ROM version
F. Flash memory version

RAM capacity, pin count, etc
(The value itself has no specific meaning.)

M32C/87 Group
M16C Family

Figure 1.1 Product Numbering System
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 1. Overview
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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 1.13  100-Pin Package List of Pin Names (2/3)
'fF')” ng C‘l’;;;ro' Port '“tiri;”pt Timer Pin UART/CAN Pin | Intelligent I/O Pin Arl‘fi‘l'nog Bus l(ji‘r’]””o'
41 | 39 P5 5 HOLD
42 | 40 P5 4 HLDA/ALE
43 | 41 |CLKOUT|P5_3 BCLK/ALE
44 | 42 P5 2 RD
45 | 43 P5 1 WRH/BHE
46 | 44 P5 0 WRL/WR
47 | 45 P4 7 CS0/A23
48 | 46 P4 6 CS1/A22
49 | 47 P4 5 Cs2/A21
50 | 48 P4 4 CS3/A20
51 | 49 P4 3 A19
52 | 50 P4 2 A18
53 | 51 P4 1 AL7
54 | 52 P4 0 A16
55 | 53 P37 A15,[A15/D15]
56 | 54 P3 6 A14,[A14/D14]
57 | 55 P3 5 A13,[A13/D13]
58 | 56 P3 4 A12,[A12/D12]
59 | 57 P3 3 A11,[A11/D11]
60 | 58 P3 2 A10,[A10/D10]
61 | 59 P31 A9,[A9/D9]
62 | 60 |vCC2
63 | 61 P30 A8,[A8/D8]
64 | 62 |VSS
65 | 63 P27 AN2_7 |A7,[A7/D7]
66 | 64 P2 6 AN2_6 |A6,[A6/D6]
67 | 65 P2 5 AN2_5 |A5,[A5/D5]
68 | 66 P2 4 AN2_4 [A4,[A4/D4]
69 | 67 P2 3 AN2_3 [A3,[A3/D3]
70 | 68 P2 2 AN2_2 [A2,[A2/D2]
71| 69 P2 1 AN2_1 [A1,[A1/D1]
72| 70 P20 AN2_0 [AO,[A0/DO]
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 4. Special Function Registers (SFRs)

4. Special Function Registers (SFRs)

Special Function Registers (SFRs) are the control registers of peripheral functions. Tables 4.1 to 4.20 list SFR address
maps.

Table 4.1 SFR Address Map (1/20)

Address Register Symbol After Reset
0000h
0001h
0002h
0003h
0004h Processor Mode Register 0(1) PMO éggg 88(1)%%2“\\;222;))
0005h Processor Mode Register 1 PM1 00h
0006h System Clock Control Register 0 CMO 0000 1000b
0007h System Clock Control Register 1 CM1 0010 0000b
0008h
0009h Address Match Interrupt Enable Register AIER 00h
000Ah Protect Register PRCR XXXX 0000b
000Bh External Data Bus Width Control Register DS i;;i égggggg¥$gzh))
000Ch Main Clock Division Register MCD XXX0 1000b
000Dh Oscillation Stop Detection Register CM2 00h
000Eh Watchdog Timer Start Register WDTS XXh
000Fh Watchdog Timer Control Register wDC 00XX XXXXb
0010h
0011h Address Match Interrupt Register 0 RMADO 000000h
0012h
0013h Processor Mode Register 2 PM2 00h
0014h
0015h Address Match Interrupt Register 1 RMAD1 000000h
0016h
0017h Voltage Detection Register 2 VCR2 00h
0018h
0019h Address Match Interrupt Register 2 RMAD2 000000h
001Ah
001Bh Voltage Detection Register 1 VCR1 0000 1000b
001Ch
001Dh Address Match Interrupt Register 3 RMAD3 000000h
001Eh
001Fh
0020h
0021h
0022h
0023h
0024h
0025h
0026h PLL Control Register 0 PLCO 0001 X010b
0027h PLL Control Register 1 PLC1 000X 0000b
0028h
0029h Address Match Interrupt Register 4 RMAD4 000000h
002Ah
002Bh
002Ch
002Dh Address Match Interrupt Register 5 RMAD5 000000h
002Eh
002Fh Vdet4 Detection Interrupt Register D4INT XX00 0000b
X: Undefined
Blank spaces are all reserved. No access is allowed.
NOTE:
1. Bits PMO1 and PMOO in the PMO register maintain values set before reset, even after software reset or watchdog timer reset has been
performed.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 4. Special Function Registers (SFRs)

Table 4.3 SFR Address Map (3/20)

Address Register Symbol After Reset
0060h

0061h

0062h

0063h

0064h

0065h

0066h

0067h

0068h DMAO Interrupt Control Register DMOIC XXXX X000b
0069h Timer B5 Interrupt Control Register TB5IC XXXX X000b
006Ah DMA2 Interrupt Control Register DM2IC XXXX X000b
006Bh UART2 Receive/ACK Interrupt Control Register S2RIC XXXX X000b
006Ch Timer AO Interrupt Control Register TAOIC XXXX X000b
006Dh UART3 Receive/ACK Interrupt Control Register S3RIC XXXX X000b
006Eh Timer A2 Interrupt Control Register TA2IC XXXX X000b
006Fh UART4 Receive/ACK Interrupt Control Register S4RIC XXXX X000b
0070h Timer A4 Interrupt Control Register TA4IC XXXX X000b
0071h UARTO/UARTS3 Bus Conflict Detection Interrupt Control Register BCNOIC/BCN3IC XXXX X000b
0072h UARTO Receive/ACK Interrupt Control Register SORIC XXXX X000b
0073h A/DO Conversion Interrupt Control Register ADOIC XXXX X000b
0074h UART1 Receive/ACK Interrupt Control Register S1RIC XXXX X000b
0075h 1I/0 Interrupt Control Register 0 / CAN1 interrupt Control Register 0 1I00IC/CANSIC XXXX X000b
0076h Timer B1 Interrupt Control Register TB1IC XXXX X000b
0077h 1I/O Interrupt Control Register 2 11021C XXXX X000b
0078h Timer B3 Interrupt Control Register TB3IC XXXX X000b
0079h 11/0 Interrupt Control Register 4 1104I1C XXXX X000b
007Ah INT5 Interrupt Control Register INT5IC XX00 X000b
007Bh II/O Interrupt Control Register 6 1106I1C XXXX X000b
007Ch INT3 Interrupt Control Register INT3IC XX00 X000b
007Dh 11/0 Interrupt Control Register 8 1108IC XXXX X000b
007Eh INT1 Interrupt Control Register INT1IC XX00 X000b
007Fh 11/O Interrupt Control Register 10 / CANO Interrupt Control Register 1 11010IC/CAN1IC XXXX X000b
0080h

0081h 1I/0 Interrupt Control Register 11 / CANO Interrupt Control Register 2 1I011IC/CAN2IC XXXX X000b
0082h

0083h

0084h

0085h

0086h

0087h

0088h DMAL1 Interrupt Control Register DM1IC XXXX X000b
0089h UART2 Transmit/NACK Interrupt Control Register S2TIC XXXX X000b
008Ah DMARB Interrupt Control Register DM3IC XXXX X000b
008Bh UART3 Transmit/NACK Interrupt Control Register S3TIC XXXX X000b
008Ch Timer Al Interrupt Control Register TA1IC XXXX X000b
008Dh UART4 Transmit/NACK Interrupt Control Register S4TIC XXXX X000b
008Eh Timer A3 Interrupt Control Register TA3IC XXXX X000b
008Fh UART2 Bus Conflict Detection Interrupt Control Register BCN2IC XXXX X000b

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 4.8 SFR Address Map (8/20)

Address Register Symbol After Reset
01COh UARTS5 Transmit/Receive Mode Register US5MR 00h
01C1lh UARTS5 Baud Rate Register U5BRG XXh
01C2h i i
UARTS Transmit Buffer Register U5TB XXXXh
01C3h
01C4h UARTS5 Transmit/Receive Control Register O U5CO 0000 1000b
01C5h UARTS5 Transmit/Receive Control Register 1 U5C1 XXXX 0010b
01C6h ) .
UARTS5 Receive Buffer Register U5RB XXXXh
01C7h
01C8h UART6 Transmit/Receive Mode Register U6MR 00h
01C9%h UART6 Baud Rate Register U6BRG XXh
01CAh . )
UART®6 Transmit Buffer Register U6TB XXXXh
01CBh
01CCh UART6 Transmit/Receive Control Register 0 U6CO 0000 1000b
01CDh UART6 Transmit/Receive Control Register 1 U6C1 XXXX 0010b
01CEh i i
UART6 Receive Buffer Register U6RB XXXXh
01CFh
01DOh UART5, UART6 Transmit/Receive Control Register U56CON X000 0000b
01D1h UART5, UARTS6 Input Pin Function Select Register U561S X000 X000b
01D2h
01D3h
01D4h
01D5h
01D6h
01D7h
01D8h RTP Output Buffer Register 0 RTPOR XXh
01D%h RTP Output Buffer Register 1 RTP1R XXh
01DAh RTP Output Buffer Register 2 RTP2R XXh
01DBh RTP Output Buffer Register 3 RTP3R XXh
01DCh
01DDh
01DEh
01DFh
01EOh CANO Message Slot Buffer 0 Standard ID0O(1)(2) COSLOTO_0 XXh
01E1h CANO Message Slot Buffer 0 Standard ID1(1)(2) COSLOTO_1 XXh
01E2h | CANO Message Slot Buffer 0 Extended IDO(1)(2) COSLOTO_2 XXh
01E3h | CANO Message Slot Buffer 0 Extended ID1(1)(2) COSLOTO_3 XXh
01E4h | CANO Message Slot Buffer 0 Extended ID2(1)(2) COSLOTO_4 XXh
01E5h CANO Message Slot Buffer 0 Data Length Code()(2) COSLOTO_5 XXh
01E6h CANO Message Slot Buffer 0 Data 0(1)(2) COSLOTO_6 XXh
01E7h CANO Message Slot Buffer 0 Data 1(1)(2) COSLOTO_7 XXh
01E8h | CANO Message Slot Buffer 0 Data 2(1)(2) COSLOTO_8 XXh
01E9h | CANO Message Slot Buffer 0 Data 3(1)(2) COSLOTO_9 XXh
01EAh | CANO Message Slot Buffer 0 Data 4(1)(2) COSLOTO_10 XXh
01EBh | CANO Message Slot Buffer 0 Data 5(1)(2) COSLOTO_11 XXh
01ECh CANO Message Slot Buffer 0 Data 6(1)(2) COSLOTO_12 XXh
01EDh | CANO Message Slot Buffer 0 Data 7(1)(2) COSLOTO_13 XXh
01EEh | CANO Message Slot Buffer 0 Time Stamp High-Order(1)(2) COSLOTO_14 XXh
01EFh | CANO Message Slot Buffer 0 Time Stamp Low-Order(1)(2) COSLOTO_15 XXh
X: Undefined
Blank spaces are all reserved. No access is allowed.
NOTES:

1. 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.
2. 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 4.10 SFR Address Map (10/20)

Address Register(3)(4) Symbol After Reset
0220h ] ]
0271h CANO Single Shot Control Register COSSCTLR 0000h(1)(2)
0222h
0223h
0224h . .
CANO Single Shot Status Register COSSSTR 0000h(1)2)
0225h
0226h
0227h
0228h CANO Global Mask Register Standard IDO COGMRO XXX0 0000b(1)2)
0229 CANO Global Mask Register Standard ID1 COGMR1 XX00 0000b(1)2)
022Ah | CANO Global Mask Register Extended 1D0 COGMR2 XXXX 0000b(1)(2)
022Bh | CANO Global Mask Register Extended D1 COGMR3 00h(1)(@)
022Ch CANO Global Mask Register Extended ID2 COGMR4 XX00 0000b(1)(2)
022Dh
022Eh
022Fh
0230h CANO Message Slot 0 Control Register / COMCTLO/ 0000 0000bM))
CANO Local Mask Register A Standard IDO COLMARO XXX0 0000b(1)2)
0231h CANO Message Slot 1 Control Register / COMCTL1/ 0000 0000b(1)2)/
CANO Local Mask Register A Standard ID1 COLMAR1 XX00 0000b(1)2)
0232h CANO Message Slot 2 Control Register / COMCTL2/ 0000 0000b(1)(2)/
CANO Local Mask Register A Extended 1DO COLMAR2 XXXX 0000b(1)(2)
0233h CANO Message Slot 3 Control Register / COMCTL3/ 00h(D(@)/
CANO Local Mask Register A Extended ID1 COLMAR3 00h(1)(@)
0234h CANO Message Slot 4 Control Register / COMCTL4 / 0000 0000b(1)2)/
CANO Local Mask Register A Extended 1D2 COLMAR4 XX00 0000b(1)(2)
0235h CANO Message Slot 5 Control Register COMCTL5 00h(M)(@)
0236h CANO Message Slot 6 Control Register COMCTL6 00h(1)(2)
0237h CANO Message Slot 7 Control Register COMCTL7 00h(1)2)
0238h CANO Message Slot 8 Control Register / COMCTLS8/ 0000 0000b(1)2)/
CANO Local Mask Register B Standard DO COLMBRO XXX0 0000b(1)2)
0239h CANO Message Slot 9 Control Register / COMCTL9/ 0000 0000b(1)2)/
CANO Local Mask Register B Standard 1D1 COLMBR1 XX00 0000b(1)(2)
023Ah CANO Message Slot 10 Control Register / COMCTL10/ 0000 0000b(1))/
CANO Local Mask Register B Extended 1D0 COLMBR2 XXXX 0000b(1)(2)
023Bh | CANO Message Slot 11 Control Register / COMCTL11/ 00h(M)(2)/
CANO Local Mask Register B Extended ID1 COLMBR3 00h(1)2)
023ch | CANO Message Slot 12 Control Register / COMCTL12/ 0000 0000bM))
CANO Local Mask Register B Extended 1D2 COLMBR4 XX00 0000b(1)2)
023Dh CANO Message Slot 13 Control Register COMCTL13 00h(1)2)
023Eh | CANO Message Slot 14 Control Register COMCTL14 00h(1)(@)
023Fh CANO Message Slot 15 Control Register COMCTL15 00h(1)(@)
0240h CANO Slot Buffer Select Register COSBS 00h(2)
0241h CANO Control Register 1 COCTLR1 X000 00XXb(2)
0242h CANO Sleep Control Register COSLPR XXXX XXXO0b
0243h
0244h . . 0000 0000b()
CANO Acceptance Filter Support Register COAFS
0245h 0000 0001b()
0246h
0247h
0248h
0249h
024Ah
to
024Fh
X: Undefined
Blank spaces are all reserved. No access is allowed.
NOTES:

1. The BANKSEL bit in the COCTLR1 register can switch functions for addresses 0220h to 023Fh.

2. Values are obtained by setting the SLEEP bit in the COSLPR register to “1” (sleep mode exited) after reset and supplying a clock to the CAN
module.

3. 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

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

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

Table 5.29 Memory Expansion Mode and Microprocessor Mode (when accessing external
memory space)

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)() 0 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)(3) 0 ns
th(WR-CS) Chip-select signal output hold time (WR standard)®) | See Figure 5.2 | (note 1) ns
td(BCLK-RD) RD signal output delay time 18 ns
th(BCLK-RD) RD signal output hold time -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
tw(WR) WR output width (note 2) ns
NOTES:

1. Values, which depend on BCLK frequency, can be obtained from the following equations.
109
th(WR-DB) = e xz 15 [ns]
th(WR-AD) = ® CES <oy 10 [ns]
th(WR-CS) = ﬁ - 10 [ns]
2. Values, which depend on BCLK frequency and external bus cycles, can be obtained from the following
equations.
109 xm ) .
td(DB-WR) = T HBCLK) - 20 [ns] (if external bus cycle is a¢ + by, m = b)
109 x n ) )
tw(WR) = HBCLK) x2 - 15 [ng] (if external bus cycle is a¢ + bd, n = (b x 2) - 1)

3. 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

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

Memory Expansion Mode and Microprocessor Mode — —
(when accessing an external memory space) VCC1=VCC2=35V
Read Timing (1¢ + 1¢ Bus Cycle)

]
1
BCLK ]
¢ ! | 1 1 1 ] 1
E 1 H : H H : i
1 1 ] 1 1 ]
i ' ' ! th(BCLK-CS) ! !
i td(BCLK-CS f
H 18(ns.max(1> ) i i :' ~3ns.min ; ;
i | ] i : i : { i
CSi i é ! i i i : : i
o \ : i i th(RD-CS) | i
k+»: ! ! Ons.min ! !
: H i : H ! : i
td(BCLK-AD) d : i i th(BCLK-AD) ; i
> 18ns.max® ! ! :** -3ns.min ! [
LD i i 1o s '
BHE : : : : : : :
i td(BCLK-RD) d i - th(RD-AD) i :
i ie—»1 18ns.max ! : Ons.min [
T T i 1 | 1 1 P
A = i s s s = |
: i ; : /| __th(BCLK-RD) : :
i E t.acl(RD—DB)@) i ' " 5ns.min ) E i
i I i | = s
1 H tacl(AD-DB)® H H H ! H
i : i : > ! i ! H
DBi H ' - 4 i -
S I P s et U o P
! | - 1 tsu(DB-BCLK 1 1
| : | Bemad ] e gEoon 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:
tacl(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¢ + b, n =a + b)

Write Timing (1¢ + 1¢ Bus Cycle)

1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
: : : : : : j :
BCLK (] [} 1 [} 1 [} 1 [}
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
i ' i i i th(BCLK-CS) i i
>} Hdérl?scrl;]l;cs) i i > -3ns.min i i
[ , : ] 1 1 1 1 : :
s b\ | | | | | |
1 1 1 1 1 1 1 1
1 + t t 1 1 1
i teyc P — | | |
I < :
: ! ! th(WR-CS)® ! ! |
dECLKAD) i i { th(BCLK'AD) i i
ﬁ 18ns.ma>§ ! ! > -3ns.min_ ! !
ADi H >< i H i i >< i i H
1 \ 1 1 1 1 1 1 1
BHE — | ; ; ; ; ; ; ;
i | dBCLK-WR) | th(WR-AD)® ; ; ;
1 1 18ns.max < >ie P PN 1 ! !
i i i [ tw(WR)® i i i i
T WRT TR : PN ; ; : :
RWRL, RHE i i i /| th(BCLK-WR) i | i
1 1 1 -5ns.min | 1 1
1 1 1 . 1 1 1
i i g i ! i i i
! ! td(DB-WR)® | th(WR-DB)® : i i
i i “ i e i i i i
_ i i ' ! ! i i i
e s R s E— prommmmmooe-
1 1 1 1 1 1 1 1
H H ! ! ! ! ! :
NOTES: 3
3. Varies with operation frequency: Measurement Conditions:
td(DB-WR) = (tcyc x m - 20) ns.min -VCC1=VCC2=4.2t055V
(if external bus cycle a¢ + by, m=b) - Input high and low voltage: VIH=2.5V, VIL=0.8 V
th(WR-DB) = (tcyc / 2 - 15) ns.min - Output high and low voltage: VOH=2.0V,VOL=0.8V
th(WR-AD) = (tcyc / 2 - 10) 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 5.5 VCC1 =VCC2 =5V Timing Diagram (3/4)
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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 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
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) 5. Electrical Characteristics

VCC1=VCC2=33V

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

Table 5.52 Memory Expansion Mode and Microprocessor Mode (when accessing external
memory space)

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)() 0 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)(3) 0 ns
th(WR-CS) Chip-select signal output hold time (WR standard)®) | See Figure 5.2 | (note 1) ns
td(BCLK-RD) RD signal output delay time 18 ns
th(BCLK-RD) RD signal output hold time -5 ns
td(BCLK-WR) WR signal output delay time 18 ns
th(BCLK-WR) WR signal output hold time 0 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
tw(WR) WR output width (note 2) ns
NOTES:

1. Values, which depend on BCLK frequency, can be obtained from the following equations.
109
th(WR-DB) = e xz 20 [ns]
th(WR-AD) = ® CES <oy 15 [ns]
th(WR-CS) = ﬁ - 10 [ns]
2. Values, which depend on BCLK frequency and external bus cycles, can be obtained from the following
equations.
109 xm ) )
td(DB-WR) = T HBCLK) - 20 [ns] (if external bus cycle is a¢ + by, m = b)
109 x n ) .
tw(WR) = HBCLK) x2 - 15 [ns] (if external bus cycle is a¢ + bd, n = (b x 2) - 1)

3. 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

VCC1=VCC2=33V

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

Table 5.53 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 0 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) = % - 15 [ns]
th(RD-CS) = ﬁ - 10 [ns]
th(WR-CS) = f(BCEg 5 10 [ns]
109
th(WR-DB) = B X2 20 [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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REVISION HISTORY

M32C/87 Group Datasheet

Rev.

Date

Description

Page

Summary

1.50

Oct 20, 2007

All

All in this manual
 Descriptions and formats unified
« Notation of numbers changed (e.g. 002 — 00b, FF1s — FFh)
« Notation of pin name changed
(e.g. RTPOO —» RTP_0, A15(/D15) — [A15/D15])
e [Term changed]
Serial I/O — Serial interface
Clock synchronous serial I/O mode — Clock synchronous mode
Clock asynchronous serial I/O mode — Clock asynchronous mode
Clock synchronous variable length — Variable data length clock
synchronous
Voltage detection circuit — Power supply voltage detection function
Low voltage detection interrupt — Vdet4 detection interrupt
Brown-out detection reset — Vdet3 detection function

2
2-5

8
6-7
9,14, 15
11,17

19-22

Overview

» Header SINGLE-CHIP 16/32-BIT CMOS MICROCOMPUTER
— RENESAS MCU

« 1.1 Features title added; 1.1 Applications changed to 1.1.1 Applications

« 1.2 Performance Overview changed to 1.1.2 Specifications

e Tables 1.1 to 1.4 Structure, descriptions in Specification field, NOTE, and
value partially revised or deleted

* Real-Time Port Item deleted; ROM Correction Function Item added

« 1.3 Block Diagram moved following the 1.2 Product List

» 1.2 Product List Tables revised; NOTE 1 added

 Figures 1.3 to 1.5 Arrows for VSS and VCC deleted; NOTES partially
modified

e Tables 1.9 and 1.13 CLKOUT pin moved from Bus Control Pin column to
Control Pin column

e Tables 1.15 to 1.19 Descriptions revised; NOTE 1 added

26

Memory
« Text partially modified

34-39

45

27

34

41

42

SFR
e Tables 4.8t0 4.13 NOTE “Set the PM13 bit in the PM1 register to 1 (2 wait
states for SFR area) before accessing the CAN-associated registers.”
added
* Table 4.19 The PSL5 register added to the Address field of 03BBh item;
the PSL7 register added to the Address field of 03BFh item
« [Register names changed]
002Fh Low Voltage Detection Interrupt Register — Vdet4 Detection
Interrupt Register
01C1h UARTS5 Bit Rate Register - UARTS5 Baud Rate Register
01C9h UART®6 Bit Rate Register - UART6 Baud Rate Register
01D0h UART5, UARTG6 Transmit/Receive Control Register 2 —- UART5,
UARTG6 Transmit/Receive Control Register
01DBh to 01D8h Pulse Output Data Register — RTP Output Buffer
Register
0303h to 0302h Timer Al-1 Register — Timer A1l Register
0305h to 0304h Timer A2-1 Register — Timer A21 Register
0307h to 0306h Timer A4-1 Register — Timer A41 Register
0340h Count Start Flag — Count Start Register
0341h Clock Prescaler Reset Flag — Clock Prescaler Reset Register
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46 * Table 4.20 A value of After Reset column in 03FFh modified
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