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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
Table 1.11 144-Pin Package List of Pin Names (4/4)
E‘c’)‘_ C‘;’:;’O' Port '”tﬁ,ri:]“pt Timer Pin UART/CAN Pin Intelligent /0 Pin Arl'fi‘l'nog Bus F(fi‘r’]”tro'
121 PO_1 ANO_1 |D1
122 P0O_0 ANO_O |DO
123 P15 7 CTS6/RTS6 AN15_7
124 P15 6 CLK6 AN15_6
125 P15 5 RXD6 AN15 5
126 P15 4 TXD6 AN15_4
127 P15 3 CTS5/RTS5 AN15 3
128 P15 2 RXD5 ISRXDO AN15_2
129 P15 1 CLK5 ISCLKO AN15_1
130|VSS
131 P15 0 TXD5 ISTXDO AN15_0
132|vcel
133 P10_7 |KI3 RTP3 3 AN_7
134 P10_6 |KI2 RTP3 2 AN_6
135 P10 5 |KIL RTP3 1 AN_5
136 P10_4 |KIO RTP3 0 AN_4
137 P10_3 RTP1_3 AN_3
138 P10_2 RTP1 2 AN_2
139 P10_1 RTPL 1 AN_1
140 |AVSS
141 P10_0 RTP1_0 AN_O
142 |VREF
143|AvcC
144 P9 7 RXD4/SCL4/STXD4 ADTRG
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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) 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 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 Group (M32C/87, M32C/87A, M32C/87B)

4. Special Function Registers (SFRs)

Table 4.7 SFR Address Map (7/20)
Address Register Symbol After Reset
0150h Group 2 Waveform Generation Control Register 0 G2POCRO 00h
0151h Group 2 Waveform Generation Control Register 1 G2POCR1 00h
0152h Group 2 Waveform Generation Control Register 2 G2POCR2 00h
0153h Group 2 Waveform Generation Control Register 3 G2POCR3 00h
0154h Group 2 Waveform Generation Control Register 4 G2POCR4 00h
0155h Group 2 Waveform Generation Control Register 5 G2POCR5 00h
0156h Group 2 Waveform Generation Control Register 6 G2POCR6 00h
0157h Group 2 Waveform Generation Control Register 7 G2POCR7 00h
0158h
015%h
015Ah
015Bh
015Ch
015Dh
015Eh
015Fh
0160h ) .
Group 2 Base Timer Register G2BT XXXXh
0161h
0162h Group 2 Base Timer Control Register 0 G2BCRO 00h
0163h Group 2 Base Timer Control Register 1 G2BCR1 00h
0164h Base Timer Start Register BTSR XXXX 0000b
0165h
0166h Group 2 Function Enable Register G2FE 00h
0167h Group 2 RTP Output Buffer Register G2RTP 00h
0168h
0169h
016Ah Group 2 SI/O Communication Mode Register G2MR 00XX X000b
016Bh Group 2 SI/O Communication Control Register G2CR 0000 X000b
016Ch . ’
Group 2 SI/O Transmit Buffer Register G2TB XXXXh
016Dh
016Eh ) .
Group 2 SI/O Receive Buffer Register G2RB XXXXh
016Fh
0170h i
Group 2 IEBus Address Register IEAR XXXXh
0171h
0172h Group 2 IEBus Control Register IECR 00XX X000b
0173h Group 2 |IEBus Transmit Interrupt Source Detection Register IETIF XXX0 0000b
0174h Group 2 IEBus Receive Interrupt Source Detection Register IERIF XXX0 0000b
0175h
0176h
0177h Input Function Select Register B IPSB 00h
0178h Input Function Select Register IPS 00h
0179h Input Function Select Register A IPSA 00h
017Ah
017Bh
017Ch
017Dh
to
01BFh
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 4.12  SFR Address Map (12/20)

Address Register(3)(4) Symbol After Reset
0280h . XX01 0X01b(2)
CANL1 Control Register 0 C1CTLRO
0281h XXXX 0000b(2)
0282h . 0000 0000b(2)
CAN1 Status Register C1STR
0283h X000 0X01b(®)
0284h i
CANL1 Extended ID Register C1IDR 0000h(2
0285h
0286h X X X 0000 XXXXb(2)
CANL1 Configuration Register C1CONR
0287h 0000 0000b(2)
0288h ) .
CAN1 Time Stamp Register CI1TSR 0000h(2
0289h
028Ah CAN1 Transmit Error Count Register C1TEC 00h(®)
028Bh | CAN1 Receive Error Count Register C1REC 00h(2)
028Ch )
CANL1 Slot Interrupt Status Register C1SISTR 0000h(2)
028Dh
028Eh
028Fh
0290h .
CANL1 Slot Interrupt Mask Register C1SIMKR 0000h()
0291h
0292h
0293h
0294h CANL1 Error Interrupt Mask Register C1EIMKR XXXX X000b(2)
0295h CANL1 Error Interrupt Status Register C1EISTR XXXX X000b(2)
0296h CANL1 Error Source Register ClEFR 00h(®)
0297h CAN1 Baud Rate Prescaler C1BRP 0000 0001b(2)
0298h
029%h CAN1 Mode Register C1MDR XXXX XX00b(2)
029Ah
029Bh
029Ch
029Dh
029Eh
029Fh
02A0h i .
CANL1 Single Shot Control Register C1SSCTLR 0000h(M)(2)
02A1h
02A2h
02A3h
02A4h . .
CANL1 Single Shot Status Register C1SSSTR 0000h(1)(2)
02A5h
02A6h
02A7h
02A8h CANL1 Global Mask Register Standard IDO C1GMRO XXX0 0000b(1)2)
02A%h CANL1 Global Mask Register Standard ID1 C1GMR1 XX00 0000b(1)2)
02AAh | CAN1 Global Mask Register Extended IDO C1GMR2 XXXX 0000b(1)(2)
02ABh CAN1 Global Mask Register Extended ID1 C1GMR3 00h(1)(2)
02ACh CAN1 Global Mask Register Extended ID2 C1GMR4 XX00 0000b(1)(2)
02ADh
02AEh
02AFh
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 02A0h to 02BFh.

2. Values are obtained by setting the SLEEP bit in the C1SLPR register to “1” (sleep mode exited) after reset and supplying a clock to the CAN
module.

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

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

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 5.5

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

REJO3B0127-0151 Rev.1.51 Jul 31,2008 2 RENESAS

Page 56 of 85




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

VCC1 =VCC2 =5V

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

Table 5.18  Timer A Input (Counter Increment/Decrement Input in Event Counter Mode)

Symbol Parameter - Standard Unit
Min. Max.
tc(UP) TAIOUT input cycle time 2000 ns
tw(UPH) TAIOUT input high (“H”) pulse width 1000 ns
tw(UPL) TAIOUT input low (“L") pulse width 1000 ns
tsu(UP-TIN) TAIOUT input setup time 400 ns
th(TIN-UP) TAIOUT input hold time 400 ns
i=0to4
Table 5.19  Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
Symbol Parameter - Standard Unit
Min. Max.
tc(TA) TAIIN input cycle time 800 ns
tsu(TAIN-TAOUT) | TAIOUT input setup time 200 ns
tsu(TAOUT-TAIN) | TAIIN input setup time 200 ns
i=0to4
Table 5.20  Timer B Input (Count Source Input in Event Counter Mode)
Symbol Parameter - Standard Unit
Min. Max.
tc(TB) TBIIN input cycle time (counted on one edge) 100 ns
tw(TBH) TBIIN input high (“H”) pulse width (counted on one edge) 40 ns
tw(TBL) TBIIN input low (“L") pulse width (counted on one edge) 40 ns
tc(TB) TBIIN input cycle time (counted on both edges) 200 ns
tw(TBH) TBIIN input high (“H”) pulse width (counted on both edges) 80 ns
tw(TBL) TBIIN input low (“L") pulse width (counted on both edges) 80 ns
i=0to5
Table 5.21  Timer B Input (Pulse Period Measurement Mode)
Symbol Parameter - Standard Unit
Min. Max.
tc(TB) TBIIN input cycle time 400 ns
tw(TBH) TBIIN input high (“H") pulse width 200 ns
tw(TBL) TBIIN input low (“L") pulse width 200 ns
i=0to5
Table 5.22  Timer B Input (Pulse Width Measurement Mode)
Symbol Parameter - Standard Unit
Min. Max.
tc(TB) TBIIN input cycle time 400 ns
tw(TBH) TBIIN input high (“H”) pulse width 200 ns
tw(TBL) TBIIN input low (“L") pulse width 200 ns

i=0to5
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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=3.0t03.6V,VSS =0V, Topr =-20 to 85°C unless otherwise specified)

Table 5.41 Timer A Input (Counter Increment/Decrement Input in Event Counter Mode)

Symbol Parameter - Standard Unit
Min. Max.
tc(UP) TAIOUT input cycle time 2000 ns
tw(UPH) TAIOUT input high (“H”) pulse width 1000 ns
tw(UPL) TAIOUT input low (“L") pulse width 1000 ns
tsu(UP-TIN) TAIOUT input setup time 400 ns
th(TIN-UP) TAIOUT input hold time 400 ns
i=0to4
Table 5.42  Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
Symbol Parameter - Standard Unit
Min. Max.
tc(TA) TAIIN input cycle time 2 us
tsu(TAIN-TAOUT) | TAIOUT input setup time 500 ns
tsu(TAOUT-TAIN) | TAIIN input setup time 500 ns
i=0to4
Table 5.43  Timer B Input (Count Source Input in Event Counter Mode)
Symbol Parameter - Standard Unit
Min. Max.
tc(TB) TBIIN input cycle time (counted on one edge) 100 ns
tw(TBH) TBIIN input high (“H”) pulse width (counted on one edge) 40 ns
tw(TBL) TBIIN input low (“L") pulse width (counted on one edge) 40 ns
tc(TB) TBIIN input cycle time (counted on both edges) 200 ns
tw(TBH) TBIIN input high (“H”) pulse width (counted on both edges) 80 ns
tw(TBL) TBIIN input low (“L") pulse width (counted on both edges) 80 ns
i=0to5
Table 5.44  Timer B Input (Pulse Period Measurement Mode)
Symbol Parameter - Standard Unit
Min. Max.
tc(TB) TBIIN input cycle time 400 ns
tw(TBH) TBIIN input high (“H") pulse width 200 ns
tw(TBL) TBIIN input low (“L") pulse width 200 ns
i=0to5
Table 5.45  Timer B Input (Pulse Width Measurement Mode)
Symbol Parameter - Standard Unit
Min. Max.
tc(TB) TBIIN input cycle time 400 ns
tw(TBH) TBIIN input high (“H”) pulse width 200 ns
tw(TBL) TBIIN input low (“L") pulse width 200 ns

i=0to5
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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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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

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

Read Timing (1¢ + 1¢ Bus Cycle)

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

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

Write Timing (1¢ + 1¢ Bus Cycle)

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

Figure 5.9 VCC1 =VCC2 = 3.3V Timing Diagram (3/4)
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code |  Previous Code | MASS[Typ] |
P-QFP100-14x20-0.65 | PRQP0100JB-A | 100P6S-A \ 169 |
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REVISION HISTORY

M32C/87 Group Datasheet

Description
Rev. Date
Page Summary
0.50 | Dec.16, 04 - New Document
1.00 Jul.14, 05 - M32C/87A and M32C/87B added
- Package code changed: 144P6Q-A to PLQP0144KA-A, 100P6Q-A to
PLQPO0100KB-A, 100P6S-A to PRQP0100JB-A
- “Low Voltage Detection Reset” changed to “Brown-out Detection Reset”
Overview
2 e Table 1.2 M32C/87 Group Performance (144-Pin Package) M32C/87A
and M32C/87B performance added to the CAN module performance;
Power Consumption performance released
3 e Table 1.2 M32C/87 Group Performance (100-Pin Package) M32C/87A
and M32C/87B performance added to the CAN module performance;
Power Consumption performance released
4 e Figure 1.1 M32C/87 Group Block Diagram Note 4 deleted; note 5 added
7  Figure 1.3 Pin Assignment for 144-Pin Package Note 15 added
8 e Table 1.4 Pin Characteristics for 144-Pin Package Note 1 added
11  Figure 1.4 Pin Assignment for 100-Pin Package Note 19 added
12  Figure 1.5 Pin Assignment for 100-Pin Package Note 15 added
13 e Table 1.5 Pin Characteristics for 100-Pin Package Note 1 added
17 e Table 1.6 Pin Description Note 2 added
Memory
22 « Figure 3.1 Memory Map Note 3 changed
Special Function Register (SFR)
26 * The RLVL register Value after reset modified
26 * The IIOOIR to IIO11IR registers Value after reset modified
27 to 30 |» Name of the registers assosiated to Intelligent 1/O changed
27 * The GORB register Value after reset modified
27 * The G1BCRO and G1BCR1 registers Value after reset modified
29 * The GOCR register Value after reset modified
32 to 37 |+ Note added to the CAN-associated registers
40 * The TCSPR register Value after reset modified; note 1 added
41 « The ADOQO register Value after reset modified
42 * The PSC register Value after reset modified
42 * The PS2 register Value after reset modified
43 * The PCR register Value after reset modified
44 * The PSD1 register Value after reset modified
45 * The PCR register Value after reset modified
Electrical Characteristics
48 » Table 5.2 Electrical Characteristics Parameter f(BCLK) and its values
added; min. and max. values for f(RING) added
49 * Table 5.3 Electrical Characteristics Vo values modified; RPULLUP value
modified
50 » Table 5.3 Electrical Characteristics (Continued) Measurement
Condition and standard values for ICC added and some released
52 * Table 5.6 Flash Memory Version Electrical Characteristics Word
Program Time and Lock bit Program Time values modified; parameter All-
Unlocked-Block-Erase Time deleted; note 1 deleted
54 e Table 5.10 Memory Expansion Mode and Microprocessor Mode

tac1(RD-DB) expression on note 1 modified; tac2(RD-DB) expression on
note 1 added
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60

61

62
64

65

66

69

70

71

72

73

Electrical Characteristics

* Table 5.22 Memory Expansion Mode and Microprocessor Mode th(WR-
DB) expression on note 1 modified

* Table 5.23 Memory Expansion Mode and Microprocessor Mode th(WR-
DB) expression on note 1 modified; th(ALE-AD) expression on note 4
modified

e Figure 5.3 Vccl=Vcc2=5V Timing Diagram (1) tac1(RD-DB) expression
on note 2 modified; th(WR-DB) and tw(ER) expressions on note 3 modified;
tcyc expression added

e Figure 5.4 Vccl=Vcc2=5V Timing Diagram (2) tac2(RD-DB) and tac2(AD-
DB) expressions on note 1 modified; th(ALE-AD) expressions on notes 1
and 2 modified; td(DB-WR) expression on note 2 modified; tcyc expression
added _

* Figure 5.5 Vccl=Vcc2=5V Timing Diagram (3) NMI input diagram added

* Table 5.24 Electrical Characteristics Vo values changed;RpPuLLUP and
Icc values modified

» Table 5.25 A/D Conversion Characteristics tCONV value modified

e Table 5.28 Memory Expansion Mode and Microprocessor Mode
tac1(RD-DB) expression on note 1 modified; tac2(RD-DB) expression on
note 1 added

e Table 5.40 Memory Expansion Mode and Microprocessor Mode
th(BCLK-AD), th(BCLK-CS) and th(BCLK-RD) values modified; th(WR-AD)
expression on note 1 modified

e Table 5.41 Memory Expansion Mode and Microprocessor Mode
th(BCLK-AD), th(BCLK-CS) and th(BCLK-RD) values modified; th(WR-AD)
expression on note 1 modified; th(ALE-AD) expression on note 4 modified

e Figure 5.7 Vccl1l=Vcc2=3.3V Timing Diagram (1) th(BCLK-AD), th(BCLK-
CS) and th(BCLK-RD) values modified; tac1(AD-DB) expression on note 2
modified; th(WR-DB), th(WR-AD) and tw(WR) expression on note 3 modified;
tcyc expression added

e Figure 5.8 Vccl1l=Vcc2=3.3V Timing Diagram (2) tac2(RD-DB) and
tac1(AD-DB) expressions on note 1 modified; th(ALE-AD) expressions on
notes 1 and 2 modified; td(WR-AD), td(DB-WR) and th(WR-DB) expressions
on note 2 modified; tcyc expression added _

e Figure 5.9 Vccl=Vcc2=3.3V Timing Diagram (3) NMI input diagram
added

1.01

Aug. 29, 05

17

Overview
e Tables 1.6 Pin Description Intelligent 1/O functions modified

29
29

Special Function Register (SFR)
* The G1BCRO register Value after reset modified
* The G1BCR1 register Value after reset modified

49

Electrical Characteristics
* Table 5.3 Electrical Characteristics lcc standard value modified
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Rev.
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Page
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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




REVISION HISTORY

M32C/87 Group Datasheet

Description
Rev. Date
Page Summary
SFR
42 « [Register names changed]
0342h One-Shot Start Flag — One-Shot Start Register
0344h Up-Down Flag — Up/Down Select Register
« [Value After Reset changed]
27 000Fh WDC 000X XXX2 — 00XX XXXXb
27 002Fh D4INT 0016 — XX00 0000b
29 007Bh 1106IC XX00 X0002 — XXXX X000b
31 00EFh GOCR XX00 X0112 — 0000 X011b
31 OOFEh GOIRF 0016 — 0000 XXXXb
32 013Eh G1IRF 0016 — 0000 XXXXb
34 01C7h to 01C6h U5RB XXXX XXXX XXXX 0XXX2 — XXXXh
34 01CFh to 01CEh UBRB XXXX XXXX XXXX 0XXX2 — XXXXh
44 038Fh to 0382h ADO7 to ADO1 XXXX16 — 00XXh
Electrical Characteristics
« [Term changed]
Low Voltage Reset — Hardware Reset 2
Low Voltage Detection — Vdet3 and Vdet4 detection circuit
47 « Table 5.1 Description in Condition field of Pd (Power consumption)
partially modified
50-53 |+ Tables 5.2 to 5.9 f(BCLK) is changed to f(CPU)
50 « Table 5.4 Description added in Parameter field of f(CPU); f(VCO) added
51,69 | Tables 5.51t0 5.7 and Tables 5.31 to 5.33 Description in XCOUT and
Hysteresis in Parameter fields partially modified
53,71 |+ Table 5.7 and 5.33 Structure and standard values revised; items in
Measurement Condition and NOTE added
54  Table 5.8 Description in Parameter field and NOTE partially modified
54,55 | Table 5.9 and 5.10 Description in Parameter field and NOTE partially
modified
56,73 | Tables 5.11 and 5.36 Description in Parameter field and standard value
partially modified
58,74 |+ Tables 5.19 and 5.42 added
59 * Table 5.24 Values revised; Table 5.25 and 5.26 added
60 * Table 5.27 Titles modified; NOTE added
61 « Table 5.28 moved to the last table in Timing Requirements
62-63 [+ Table 5.29 NOTE 3 added; Table 26.30 NOTE 5 added
65-68 |+ Figures 5.3 to 5.6 Order rearranged; measurement condition modified
69-72 |+ Table 5.31 to 5.35 f(BCLK) revised to f(CPU)
75  Table 5.47 Values revised; Table5.48 and 5.49 added
76 « Table 5.50 Titles modified; NOTE added
77 « Table 5.51 Table moved to the last table in Timing Requirements
78-79 |+ Table 5.52 NOTE 3 added; Table 5.53 NOTE 5 added
80-83 |+ Figures 5.7 to 5.10 Order rearranged
1.51 | Jul 31, 2008 - All in this manual
[description modified]
* Title of group tables “(current table number / total tables)” added
Overview
19 « 1.5 Pin Descriptions Chapter and table title changed to Pin Functions
21 e Table 1.17 Supply voltage for ANO_0 to ANO_7, AN2_0 to AN2_7 modified




