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What is "Embedded - Microcontrollers"?
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systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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1.2      Product List
Tables 1.5 to 1.7 list product information. Figure 1.1 shows product numbering system.

Table 1.5  M32C/87 Group (1) (M32C/87: 2-channel CAN module)             Current as of Jul. 2008    

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

Table 1.6 M32C/87 Group (2) (M32C/87A: 1-channel CAN module)         Current as of Jul. 2008

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

Part Number Package Code ROM 
Capacity

RAM 
Capacity Remarks

M3087BFLGP PLQP0144KA-A (144P6Q-A)
1 MB 

+ 4 KB(1)

48 KB

Flash memory

M30879FLFP PRQP0100JB-A (100P6S-A)

M30879FLGP PLQP0100KB-A (100P6Q-A)

M3087BFKGP PLQP0144KA-A (144P6Q-A) 768 KB 
+ 4 KB(1)M30879FKGP PLQP0100KB-A (100P6Q-A)

M30878FJGP PLQP0144KA-A (144P6Q-A) 512 KB 
+ 4 KB(1) 31 KB

M30876FJGP PLQP0100KB-A (100P6Q-A)

M30875FHGP PLQP0144KA-A (144P6Q-A) 384 KB 
+ 4 KB(1) 24 KB

M30873FHGP PLQP0100KB-A (100P6Q-A)

M30878MJ-XXXGP PLQP0144KA-A (144P6Q-A)

512 KB 31 KB

Mask ROM

M30876MJ-XXXFP PRQP0100JB-A (100P6S-A)

M30876MJ-XXXGP PLQP0100KB-A (100P6Q-A)

M30875MH-XXXGP PLQP0144KA-A (144P6Q-A)
384 KB 24 KB

M30873MH-XXXGP PLQP0100KB-A (100P6Q-A)

Part Number Package Code ROM 
Capacity

RAM 
Capacity Remarks

M3087BFLAGP PLQP0144KA-A (144P6Q-A)
1 MB

+ 4 KB(1)

48 KB

Flash memory

M30879FLAFP PRQP0100JB-A (100P6S-A)

M30879FLAGP PLQP0100KB-A (100P6Q-A)

M3087BFKAGP PLQP0144KA-A (144P6Q-A) 768 KB
+ 4 KB(1)M30879FKAGP PLQP0100KB-A (100P6Q-A)

M30878FJAGP PLQP0144KA-A (144P6Q-A) 512 KB
+ 4 KB(1) 31 KB

M30876FJAGP PLQP0100KB-A (100P6Q-A)

M30875FHAGP PLQP0144KA-A (144P6Q-A) 384 KB
+ 4 KB(1) 24 KB

M30873FHAGP PLQP0100KB-A (100P6Q-A)

M30878MJA-XXXGP PLQP0144KA-A (144P6Q-A)

512 KB 31 KB

Mask ROM

M30876MJA-XXXFP PRQP0100JB-A (100P6S-A)

M30876MJA-XXXGP PLQP0100KB-A (100P6Q-A)

M30875MHA-XXXGP PLQP0144KA-A (144P6Q-A)
384 KB 24 KB

M30873MHA-XXXGP PLQP0100KB-A (100P6Q-A)
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Table 1.8 144-Pin Package List of Pin Names (1/4) 

NOTE:
1. The CAN pins cannot be used in M32C/87B. Only CAN0 pins can be used in M32C/87A.

Pin 
No.

Control 
Pin Port Interrupt 

Pin Timer Pin UART/CAN Pin(1) Intelligent I/O Pin Analog 
Pin

Bus Control 
Pin

1 P9_6 TXD4/SDA4/SRXD4/
CAN1OUT

ANEX1

2 P9_5 CLK4/CAN1IN/CAN1WU ANEX0
3 P9_4 TB4IN CTS4/RTS4/SS4 DA1
4 P9_3 TB3IN CTS3/RTS3/SS3 DA0
5 P9_2 TB2IN TXD3/SDA3/SRXD3 OUTC2_0/IEOUT/ISTXD2
6 P9_1 TB1IN RXD3/SCL3/STXD3 IEIN/ISRXD2
7 P9_0 TB0IN CLK3
8 P14_6 INT8
9 P14_5 INT7

10 P14_4 INT6
11 P14_3 INPC1_7/OUTC1_7
12 P14_2 INPC1_6/OUTC1_6
13 P14_1 INPC1_5/OUTC1_5
14 P14_0 INPC1_4/OUTC1_4
15 BYTE
16 CNVSS
17 XCIN P8_7
18 XCOUT P8_6
19 RESET
20 XOUT
21 VSS
22 XIN
23 VCC1
24 P8_5 NMI
25 P8_4 INT2
26 P8_3 INT1 CAN0IN/CAN1IN
27 P8_2 INT0 CAN0OUT/CAN1OUT
28 P8_1 TA4IN/U/RTP2_3 CTS5/RTS5 INPC1_5/OUTC1_5
29 P8_0 TA4OUT/U RXD5 ISRXD0
30 P7_7 TA3IN/RTP2_2 CLK5/CAN0IN INPC1_4/OUTC1_4/

ISCLK0
31 P7_6 TA3OUT TXD5/CAN0OUT INPC1_3/OUTC1_3/

ISTXD0
32 P7_5 TA2IN/W/RTP2_1 INPC1_2/OUTC1_2/

ISRXD1
33 P7_4 TA2OUT/W/

RTP2_0
INPC1_1/OUTC1_1/
ISCLK1

34 P7_3 TA1IN/V CTS2/RTS2/SS2 INPC1_0/OUTC1_0/
ISTXD1

35 P7_2 TA1OUT/V CLK2
36 P7_1 TA0IN/TB5IN/

RTP0_3
RXD2/SCL2/STXD2 INPC1_7/OUTC1_7/

OUTC2_2/ISRXD2/IEIN
37 P7_0 TA0OUT/RTP0_2 TXD2/SDA2/SRXD2 INPC1_6/OUTC1_6/

OUTC2_0/ISTXD2/IEOUT
38 P6_7 TXD1/SDA1/SRXD1
39 VCC1
40 P6_6 RXD1/SCL1/STXD1
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Table 1.13 100-Pin Package List of Pin Names (2/3)  
Pin No. Control 

Pin Port Interrupt
Pin Timer Pin UART/CAN Pin Intelligent I/O Pin Analog 

Pin
Bus Control 

PinFP GP
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 A17
54 52 P4_0 A16
55 53 P3_7 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 P3_1 A9,[A9/D9]
62 60 VCC2
63 61 P3_0 A8,[A8/D8]
64 62 VSS
65 63 P2_7 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 P2_0 AN2_0 A0,[A0/D0]
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2. Central Processing Unit (CPU)

R0H R0L
R1H R1L

R2
R3

R2
R3

A0
A1
SB
FB

Static base register(1)

Frame base register(1)

Carry flag
Debug flag
Zero flag
Sign flag
Register bank select flag
Overflow flag
Interrupt enable flag
Stack pointer select flag
Reserved
Processor interrupt priority level
Reserved

R0L
R1L

R2
R3

R2
R3

A0
A1
SB
FB

USP

INTB
ISP

PC

R0H
R1H

b31 b15

b23

b0

FLG

CDZSBOIUIPL
b15

b0b8 b7

SVF
SVP
VCT

b23

b15 b0

DMD0
DMD1

DCT0
DCT1
DRC0
DRC1

DMA0
DMA1
DRA0
DRA1
DSA0
DSA1

b23

b15

b0b7

Address registers(1)

User stack pointer
Interrupt stack pointer
Interrupt table register
Program counter

Flag register

General registers

High-speed interrupt registers

DMAC-associated registers

Flag save register
PC save register
Vector register

DMA mode registers

DMA transfer count registers

DMA transfer count reload registers

DMA memory address registers

DMA memory address reload registers

DMA SFR address registers

NOTE:
    1.  These registers comprise a register bank.

There are two sets of register banks (register bank 0 and register bank 1).

Data registers(1)

Figure 2.1 shows the CPU registers. 
The register bank is comprised of eight registers (R0, R1, R2, R3, A0, A1, SB, and FB) out of 28 CPU registers. There 
are two sets of register banks.

 

Figure 2.1 CPU Register
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3. Memory
Figure 3.1 shows a memory map of the M32C/87 Group (M32C/87, M32C/87A, M32C/87B). 
The M32C/87 Group (M32C/87, M32C/87A, M32C/87B) has 16-Mbyte address space from addresses 000000h to 
FFFFFFh.
The internal ROM is allocated in lower addresses, beginning with address FFFFFFh. For example, a 512-Kbyte 
internal ROM area is allocated in addresses F80000h to FFFFFFh.
The fixed interrupt vectors are allocated in addresses FFFFDCh to FFFFFFh. They store the starting address of each 
interrupt routine. 
The internal RAM is allocated higher addresses, beginning with address 000400h. For example, a 48-Kbyte internal 
RAM area is allocated in addresses 000400h to 00C3FFh. The internal RAM is used not only for storing data but for 
the stacks when subroutines are called or when interrupt requests are acknowledged.
SFRs are allocated in addresses 000000h to 0003FFh. The peripheral function control registers such as for I/O ports, 
A/D converters, serial interfaces, timers are allocated here. All blank spaces within SFRs are reserved and cannot be 
accessed by users. 
The special page vectors are allocated addresses FFFE00h to FFFFDBh. They are used for the JMPS instruction and 
JSRS instruction. Refer to the Renesas publication M32C/80 Series Software Manual for details.

   

Figure 3.1 Memory Map

NOTES:
    1. The space is used as the external space in memory expansion mode and in microprocessor mode. It is reserved in

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

mode and memory expansion mode. It is reserved in microprocessor mode.
    4. This space is used in single-chip mode and memory expansion mode. It is used as the external space in

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

000000h

000400h

XXXXXXh

00F000h

F00000h

YYYYYYh

FFFFFFh FFFFFFh

FFFFDCh

FFFE00h

00FFFFh

Capacity XXXXXXh
0063FFh

Internal RAM

24 Kbytes

Reset

Watchdog timer (5)

Address match
BRK instruction

Overflow

Undefined instruction

Special page
vector table

SFR

Internal RAM

Reserved

External space(1)

Reserved(2)

Internal ROM(4)

Internal ROM(3)

(Data space)

NMI

Capacity YYYYYYh
FA0000h

Internal ROM

384 Kbytes

007FFFh31 Kbytes
00C3FFh48 Kbytes

F80000h512 Kbytes
F40000h768  Kbytes
F00000h1024 Kbytes
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Table 4.6 SFR Address Map (6/20)  

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

Address Register Symbol After Reset
011Ah Group 1 Time Measurement Control Register 2 G1TMCR2 00h
011Bh Group 1 Time Measurement Control Register 3 G1TMCR3 00h
011Ch Group 1 Time Measurement Control Register 4 G1TMCR4 00h
011Dh Group 1 Time Measurement Control Register 5 G1TMCR5 00h
011Eh Group 1 Time Measurement Control Register 6 G1TMCR6 00h
011Fh Group 1 Time Measurement Control Register 7 G1TMCR7 00h
0120h

Group 1 Base Timer Register G1BT XXXXh
0121h
0122h Group 1 Base Timer Control Register 0 G1BCR0 00h
0123h Group 1 Base Timer Control Register 1 G1BCR1 X000  000Xb
0124h Group 1 Time Measurement Prescaler Register 6 G1TPR6 00h
0125h Group 1 Time Measurement Prescaler Register 7 G1TPR7 00h
0126h Group 1 Function Enable Register G1FE 00h
0127h Group 1 Function Select Register G1FS 00h
0128h

Group 1 SI/O Receive Buffer Register G1RB
XXXX  XXXXb

0129h X000  XXXXb
012Ah Group 1 Transmit Buffer/Receive Data Register G1TB/G1DR XXh
012Bh
012Ch Group 1 Receive Input Register G1RI XXh
012Dh Group 1 SI/O Communication Mode Register G1MR 00h
012Eh Group 1 Transmit Output Register G1TO XXh
012Fh Group 1 SI/O Communication Control Register G1CR 0000  X011b
0130h Group 1 Data Compare Register 0 G1CMP0 XXh
0131h Group 1 Data Compare Register 1 G1CMP1 XXh
0132h Group 1 Data Compare Register 2 G1CMP2 XXh
0133h Group 1 Data Compare Register 3 G1CMP3 XXh
0134h Group 1 Data Mask Register 0 G1MSK0 XXh
0135h Group 1 Data Mask Register 1 G1MSK1 XXh
0136h
0137h
0138h

Group 1 Receive CRC Code Register G1RCRC XXXXh
0139h
013Ah

Group 1 Transmit CRC Code Register G1TCRC 0000h
013Bh
013Ch Group 1 SI/O Expansion Mode Register G1EMR 00h
013Dh Group 1 SI/O Extended Receive Control Register G1ERC 00h
013Eh Group 1 SI/O Special Communication Interrupt Detection Register G1IRF 0000  XXXXb
013Fh Group 1 SI/O Extended Transmit Control Register G1ETC 0000  0XXXb
0140h

Group 2 Waveform Generation Register 0 G2PO0 XXXXh
0141h
0142h

Group 2 Waveform Generation Register 1 G2PO1 XXXXh
0143h
0144h

Group 2 Waveform Generation Register 2 G2PO2 XXXXh
0145h
0146h

Group 2 Waveform Generation Register 3 G2PO3 XXXXh
0147h
0148h

Group 2 Waveform Generation Register 4 G2PO4 XXXXh
0149h
014Ah

Group 2 Waveform Generation Register 5 G2PO5 XXXXh
014Bh
014Ch

Group 2 Waveform Generation Register 6 G2PO6 XXXXh
014Dh
014Eh

Group 2 Waveform Generation Register 7 G2PO7 XXXXh
014Fh
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Table 4.13 SFR Address Map (13/20)  

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

NOTES:
1. The BANKSEL bit in the C1CTLR1 register can switch functions for addresses 02A0h to 02BFh.
2. Values are obtained by setting the SLEEP bit in the C1SLPR register to “1” (sleep mode exited) after reset and supplying a clock to the CAN 

module.
3. The CAN-associated registers (allocated in addresses 01E0h to 02BFh) cannot be used in M32C/87B. In M32C/87A, only CAN0-associated 

registers can be used.
4. Set the PM13 bit in the PM1 register to 1 (2 wait states for SFR area) before accessing the CAN-associated registers.

Address Register(3)(4) Symbol After Reset

02B0h CAN1 Message Slot 0 Control Register /
CAN1 Local Mask Register A Standard ID0

C1MCTL0 /
C1LMAR0

0000  0000b(1)(2)/
XXX0  0000b(1)(2)

02B1h CAN1 Message Slot 1 Control Register /
CAN1 Local Mask Register A Standard ID1

C1MCTL1 /
C1LMAR1

0000  0000b(1)(2)/
XX00  0000b(1)(2)

02B2h CAN1 Message Slot 2 Control Register /
CAN1 Local Mask Register A Extended ID0

C1MCTL2 /
C1LMAR2

0000  0000b(1)(2)/
XXXX  0000b(1)(2)

02B3h CAN1 Message Slot 3 Control Register /
CAN1 Local Mask Register A Extended ID1

C1MCTL3 /
C1LMAR3

00h(1)(2)/
00h(1)(2) 

02B4h CAN1 Message Slot 4 Control Register /
CAN1 Local Mask Register A Extended ID2

C1MCTL4 /
C1LMAR4

0000  0000b(1)(2)/
XX00  0000b(1)(2) 

02B5h CAN1 Message Slot 5 Control Register C1MCTL5 00h(1)(2)

02B6h CAN1 Message Slot 6 Control Register C1MCTL6 00h(1)(2)

02B7h CAN1 Message Slot 7 Control Register C1MCTL7 00h(1)(2)

02B8h CAN1 Message Slot 8 Control Register /
CAN1 Local Mask Register B Standard ID0

C1MCTL8 /
C1LMBR0

0000  0000b(1)(2)/
XXX0  0000b(1)(2) 

02B9h CAN1 Message Slot 9 Control Register /
CAN1 Local Mask Register B Standard ID1

C1MCTL9 /
C1LMBR1

0000  0000b(1)(2)/
XX00  0000b(1)(2) 

02BAh CAN1 Message Slot 10 Control Register /
CAN1 Local Mask Register B Extended ID0

C1MCTL10 /
C1LMBR2

0000 0000b(1)(2)/
XXXX 0000b(1)(2) 

02BBh CAN1 Message Slot 11 Control Register /
CAN1 Local Mask Register B Extended ID1

C1MCTL11 /
C1LMBR3

00h(1)(2)/
00h(1)(2)

02BCh CAN1 Message Slot 12 Control Register /
CAN1 Local Mask Register B Extended ID2

C1MCTL12 /
C1LMBR4

0000 0000b(1)(2)/
XX00 0000b(1)(2)

02BDh CAN1 Message Slot 13 Control Register C1MCTL13 00h(1)(2)

02BEh CAN1 Message Slot 14 Control Register C1MCTL14 00h(1)(2)

02BFh CAN1 Message Slot 15 Control Register C1MCTL15 00h(1)(2)
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Table 4.14 SFR Address Map (14/20)  

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

Address Register Symbol After Reset
02C0h

X0 Register, Y0 Register X0R, Y0R XXXXh
02C1h
02C2h

X1 Register, Y1 Register X1R, Y1R XXXXh
02C3h
02C4h

X2 Register, Y2 Register X2R, Y2R XXXXh
02C5h
02C6h

X3 Register, Y3 Register X3R, Y3R XXXXh
02C7h
02C8h

X4 Register, Y4 Register X4R, Y4R XXXXh
02C9h
02CAh

X5 Register, Y5 Register X5R, Y5R XXXXh
02CBh
02CCh

X6 Register, Y6 Register X6R, Y6R XXXXh
02CDh
02CEh

X7 Register, Y7 Register X7R, Y7R XXXXh
02CFh
02D0h

X8 Register, Y8 Register X8R, Y8R XXXXh
02D1h
02D2h

X9 Register, Y9 Register X9R, Y9R XXXXh
02D3h
02D4h

X10 Register, Y10 Register X10R, Y10R XXXXh
02D5h
02D6h

X11 Register, Y11 Register X11R, Y11R XXXXh
02D7h
02D8h

X12 Register, Y12 Register X12R, Y12R XXXXh
02D9h
02DAh

X13 Register, Y13 Register X13R, Y13R XXXXh
02DBh
02DCh

X14 Register, Y14 Register X14R, Y14R XXXXh
02DDh
02DEh

X15 Register, Y15 Register X15R, Y15R XXXXh
02DFh
02E0h X/Y Control Register XYC XXXX  XX00b
02E1h
02E2h
02E3h
02E4h UART1 Special Mode Register 4 U1SMR4 00h
02E5h UART1 Special Mode Register 3 U1SMR3 00h
02E6h UART1 Special Mode Register 2 U1SMR2 00h
02E7h UART1 Special Mode Register U1SMR 00h
02E8h UART1 Transmit/Receive Mode Register U1MR 00h
02E9h UART1 Baud Rate Register U1BRG XXh
02EAh

UART1 Transmit Buffer Register U1TB XXXXh
02EBh
02ECh UART1 Transmit/Receive Control Register 0 U1C0 0000  1000b
02EDh UART1 Transmit/Receive Control Register 1 U1C1 0000  0010b
02EEh

UART1 Receive Buffer Register U1RB XXXXh
02EFh
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Table 4.18 SFR Address Map (18/20) 

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

Address Register Symbol After Reset
0380h

A/D0 Register 0 AD00 00XXh
0381h
0382h

A/D0 Register 1 AD01 00XXh
0383h
0384h

A/D0 Register 2 AD02 00XXh
0385h
0386h

A/D0 Register 3 AD03 00XXh
0387h
0388h

A/D0 Register 4 AD04 00XXh
0389h
038Ah

A/D0 Register 5 AD05 00XXh
038Bh
038Ch

A/D0 Register 6 AD06 00XXh
038Dh
038Eh

A/D0 Register 7 AD07 00XXh
038Fh
0390h
0391h
0392h A/D0 Control Register 4 AD0CON4 XXXX  00XXb
0393h
0394h A/D0 Control Register 2 AD0CON2 XX0X  X000b
0395h A/D0 Control Register 3 AD0CON3 XXXX  X000b
0396h A/D0 Control Register 0 AD0CON0 00h
0397h A/D0 Control Register 1 AD0CON1 00h
0398h D/A Register 0 DA0 XXh
0399h
039Ah D/A Register 1 DA1 XXh
039Bh
039Ch D/A Control Register DACON XXXX  XX00b
039Dh D/A Control Register 1 DACON1 XXXX  0000b
039Eh
039Fh
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Table 4.19 SFR Address Map  (19/20)

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

NOTES:
1. These registers cannot be used in the 100-pin package.
2. Set to FFh in the 100-pin package.

Address Register Symbol After Reset
03A0h Function Select Register A8(1) PS8 X000  0000b
03A1h Function Select Register A9(1) PS9 00h
03A2h
03A3h Function Select Register B9(1) PSL9 XXX0  XX00b
03A4h Function Select Register E2 PSE2 XXXX  XX0Xb
03A5h
03A6h
03A7h Function Select Register D1 PSD1 00X0  XX00b
03A8h Function Select Register D2 PSD2 XXXX  XX0Xb
03A9h
03AAh Function Select Register C6(1) PSC6 XXXX  0X00b
03ABh Function Select Register E1 PSE1 00XX  XX00b
03ACh Function Select Register C2 PSC2 XXXX  X00Xb
03ADh Function Select Register C3 PSC3 X0XX  XXXXb
03AEh
03AFh Function Select Register C PSC 00h
03B0h Function Select Register A0 PS0 00h
03B1h Function Select Register A1 PS1 00h
03B2h Function Select Register B0 PSL0 00h
03B3h Function Select Register B1 PSL1 00h
03B4h Function Select Register A2 PS2 00X0  0000b
03B5h Function Select Register A3 PS3 00h
03B6h Function Select Register B2 PSL2 00X0  0000b
03B7h Function Select Register B3 PSL3 00h
03B8h Function Select Register A4 PS4 00h
03B9h Function Select Register A5(1) PS5 XXX0  0000b
03BAh
03BBh Function Select Register B5(1) PSL5 XXX0  0000b
03BCh Function Select Register A6(1) PS6 00h
03BDh Function Select Register A7(1) PS7 00h
03BEh Function Select Register B6(1) PSL6 00h
03BFh Function Select Register B7(1) PSL7 00h
03C0h Port P6 Register P6 XXh
03C1h Port P7 Register P7 XXh
03C2h Port P6 Direction Register PD6 00h
03C3h Port P7 Direction Register PD7 00h
03C4h Port P8 Register P8 XXh
03C5h Port P9 Register P9 XXh
03C6h Port P8 Direction Register PD8 00X0  0000b
03C7h Port P9 Direction Register PD9 00h
03C8h Port P10 Register P10 XXh
03C9h Port P11 Register(1) P11 XXh
03CAh Port P10 Direction Register PD10 00h
03CBh Port P11 Direction Register(1)(2) PD11 XXX0  0000b
03CCh Port P12 Register(1) P12 XXh
03CDh Port P13 Register(1) P13 XXh
03CEh Port P12 Direction Register(1)(2) PD12 00h
03CFh Port P13 Direction Register(1)(2) PD13 00h
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Table 5.4 Recommended Operating Conditions (3/3) 
                       (VCC1 = VCC2 = 3.0 to 5.5 V, Topr = -20 to 85°C unless otherwise specified)

Symbol Parameter
Standard

Unit
Min. Typ. Max.

f(CPU) CPU clock frequency
(same frequency as f(BCLK))

VCC1 = 4.2 to 5.5V 0 32 MHz

VCC1 = 3.0 to 5.5V 0 24 MHz

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

VCC1 = 3.0 to 5.5V 0 24 MHz

f(XCIN) Sub clock frequency 32.768 50 kHz

f(Ring) On-chip oscillator frequency 1 MHz

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

f(PLL) PLL clock frequency VCC1 = 4.2 to 5.5V 10 32 MHz

VCC1 = 3.0 to 5.5V 10 24 MHz

tsu(PLL) Wait time to stabilize PLL frequency 
synthesizer

VCC1 = 5.0V 5 ms

VCC1 = 3.3V 10 ms
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Table 5.11 Voltage Detection Circuit Electrical Characteristics  
(VCC1 = VCC2 = 3.0 to 5.5 V, VSS = 0 V, Topr = 25°C unless otherwise specified)  

NOTES:
1. Vdet4 > Vdet3
2. Vdet3r > Vdet3 is not guaranteed.

Table 5.12 Power Supply Circuit Timing Characteristics  

NOTE:
1. When VCC1 = 5 V

Figure 5.1 Power Supply Timing Diagram

Symbol Parameter Measurement Condition
Standard

Unit
Min. Typ. Max.

Vdet4 Vdet4 detection voltage

VCC1 = 3.0 V to 5.5 V

3.3 3.8 4.4 V

Vdet3 Vdet3 detection voltage 3.0 V

Vdet3s Hardware reset 2 hold voltage 2.0 V

Vdet3r Hardware reset 2 release voltage 3.1 V

Symbol Parameter Measurement Condition
Standard

Unit
Min. Typ. Max.

td(P-R) Wait time to stabilize internal supply voltage 
when power-on

VCC1 = 3.0 to 5.5 V 2 ms

td(S-R) Wait time to release hardware reset 2 VCC1 = Vdet3r to 5.5 V 6(1) 20 ms

td(E-A) Start-up time for Vdet3 and Vdet4 detection 
circuit

VCC1 = 3.0 to 5.5 V 20 μs

td(P-R)
VCC1

CPU clock

Recommended
operating voltage

td(P-R)
Wait time to stabilize internal
supply voltage when power-on

td(S-R)

VCC1

CPU clock

Vdet3r

td(S-R)
Wait time to release
hardware reset 2

td(E-A)

td(E-A)
Start-up time for Vdet3 and Vdet4
detection circuit

VC26, VC27

Vdet3 and Vdet4
detection circuit Stop Operating

VCC1 = VCC2 = 5V
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P6
P7
P8

P10
P9

P0
P1
P2
P3
P4
P5

30 pF

P11
P12
P13
P14
P15

Note 1

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

  

Figure 5.2 P0 to P15 Measurement Circuit
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Figure 5.3 VCC1 = VCC2 = 5 V Timing Diagram (1/4)

VCC1=VCC2=5V

TAiIN input

tc(TA)
tw(TAH)

tw(TAL)

TAiOUT input

tc(UP)
tw(UPH)

tw(UPL)

TAiOUT input (counter increment/
decrement select input)

TAiIN input (count on falling edge)

TAiIN input (count on rising edge)

th(TIN-UP) tsu(UP-TIN)

In event counter mode

TBiIN input

tc(TB)
tw(TBH)

tw(TBL)

ADTRG input

tc(AD)
tw(ADL)

CLKi
ISCLKi

tc(CK)
tw(CKH)

tw(CKL)
TXDi
ISTXDi

th(C-Q)

td(C-Q)
RXDi
ISRXDi

tsu(D-C) th(C-D)

INTi input

tw(INL)

tw(INH)

NMI input

2 CPU clock cycles
+ 300 ns or more

2 CPU clock cycles
+ 300 ns or more

("L" width)

XIN input

tc

tw(L)tw(H)
tr tf

TAiIN input

TAiOUT input

In event counter mode with two-phase pulse input
tc(TA)

tsu(TAIN-TAOUT)tsu(TAIN-TAOUT)

tsu(TAOUT-TAIN)

tsu(TAOUT-TAIN)
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Figure 5.4 VCC1 = VCC2 = 5 V Timing Diagram (2/4)

Memory Expansion Mode and Microprocessor Mode

BCLK

RD
(Separate bus)

WR, WRL, WRH
(Separate bus)

RD
(Multiplexed bus)

WR, WRL, WRH
(Multiplexed bus)

RDY Input

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

Hi-Z

tsu(HOLD-BCLK)

td(BCLK-HLDA)

BCLK

HOLD Input

HLDA Output

P0, P1, P2,
P3, P4,
P5_0 to P5_2

Measurement Conditions
- VCC1 = VCC2 = 4.2 to 5.5 V
- Input high and low voltage: VIH = 4.0 V, VIL = 1.0 V
- Output high and low voltage: VOH = 2.5 V, VOL = 2.5 V

VCC1=VCC2=5V

th(BCLK-HOLD)

td(BCLK-HLDA)
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Timing Requirements
(VCC1 = VCC2 = 3.0 to 3.6 V, VSS = 0 V, Topr = -20 to 85°C unless otherwise specified)

Table 5.46 A/D Trigger Input

Table 5.47 Serial Interface

      i = 0 to 6
Table 5.48 Intelligent I/O Communication Function (Groups 0 and 1)  

      i = 0, 1

Table 5.49 Intelligent I/O Communication Function (Group 2)  

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

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

Symbol Parameter
Standard

Unit
Min. Max.

tc(CK) ISCLKi input cycle time 600 ns

tw(CKH) ISCLKi 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

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

 VCC1 = VCC2 = 3.3 V
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Timing Requirements
(VCC1 = VCC2 = 3.0 to 3.6 V, VSS = 0 V, Topr = -20 to 85°C unless otherwise specified)

Table 5.50 External Interrupt INTi Input (Edge Sensitive)

      i = 0 to 8(1) 
NOTE:

1. INT6 to INT8 are provided in the 144-pin package only.

Symbol Parameter
Standard

Unit
Min. Max.

tw(INH) INTi input high (“H”) pulse width 250 ns

tw(INL) INTi input low (“L”) pulse width 250 ns

 VCC1 = VCC2 = 3.3 V
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Figure 5.8 VCC1 = VCC2 = 3.3 V Timing Diagram (2/4)

Memory Expansion Mode and Microprocessor Mode

BCLK

RD
(Separate bus)

WR, WRL, WRH
(Separate bus)

RD
(Multiplexed bus)

WR, WRL, WRH
(Multiplexed bus)

RDY Input

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

Hi-Z

tsu(HOLD-BCLK)

td(BCLK-HLDA)

BCLK

HOLD Input

HLDA Output

P0, P1, P2,
P3, P4,
P5_0 to P5_2

Measurement Conditions
-VCC1 = VCC2 = 3.0 to 3.6 V
-Input high and low voltage: VIH = 2.4 V, VIL = 0.6 V
-Output high and low voltage: VOH = 1.5 V, VOL = 1.5 V

VCC1=VCC2=3.3V

th(BCLK-HOLD)

td(BCLK-HLDA)



M32C/87 Group (M32C/87, M32C/87A, M32C/87B) Appendix 1. Package Dimensions

REJ03B0127-0151  Rev.1.51   Jul 31, 2008
Page 84 of 85

Appendix 1. Package Dimensions
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SFR
• [Register names changed]

0342h One-Shot Start Flag → One-Shot Start Register
0344h Up-Down Flag → Up/Down Select Register

• [Value After Reset changed]
000Fh WDC 000X XXX2 → 00XX XXXXb
002Fh D4INT 0016 → XX00 0000b
007Bh IIO6IC XX00 X0002 → XXXX X000b
00EFh G0CR XX00 X0112 → 0000 X011b
00FEh G0IRF 0016 → 0000 XXXXb
013Eh G1IRF 0016 → 0000 XXXXb
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Electrical Characteristics
• [Term changed]
Low Voltage Reset → Hardware Reset 2
Low Voltage Detection → Vdet3 and Vdet4 detection circuit
• Table 5.1 Description in Condition field of Pd (Power consumption) 

partially modified
• Tables 5.2 to 5.9 f(BCLK) is changed to f(CPU)
• Table 5.4 Description added in Parameter field of f(CPU); f(VCO) added
• Tables 5.5 to 5.7 and Tables 5.31 to 5.33 Description in XCOUT and 

Hysteresis in Parameter fields partially modified
• Table 5.7 and 5.33 Structure and standard values revised; items in 

Measurement Condition and NOTE added
• Table 5.8 Description in Parameter field and NOTE partially modified
• Table 5.9 and 5.10 Description in Parameter field and NOTE partially 

modified
• Tables 5.11 and 5.36 Description in Parameter field and standard value 

partially modified
• Tables 5.19 and 5.42 added
• Table 5.24 Values revised; Table 5.25 and 5.26 added
• Table 5.27 Titles modified; NOTE added
• Table 5.28 moved to the last table in Timing Requirements
• Table 5.29 NOTE 3 added; Table 26.30 NOTE 5 added
• Figures 5.3 to 5.6 Order rearranged; measurement condition modified
• Table 5.31 to 5.35 f(BCLK) revised to f(CPU) 
• Table 5.47 Values revised; Table5.48 and 5.49 added
• Table 5.50 Titles modified; NOTE added
• Table 5.51 Table moved to the last table in Timing Requirements
• Table 5.52 NOTE 3 added; Table 5.53 NOTE 5 added
• 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

19
21

Overview
• 1.5 Pin Descriptions Chapter and table title changed to Pin Functions
• Table 1.17 Supply voltage for AN0_0 to AN0_7, AN2_0 to AN2_7 modified
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