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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
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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Table 1.9 144-Pin Package List of Pin Names (2/4)  
Pin 
No.

Control 
Pin Port Interrupt 

Pin Timer Pin UART/CAN Pin Intelligent I/O Pin Analog 
Pin Bus Control Pin

41 VSS
42 P6_5 CLK1
43 P6_4 CTS1/RTS1/SS1 OUTC2_1/ISCLK2
44 P6_3 TXD0/SDA0/SRXD0/

IrDAOUT
45 P6_2 RXD0/SCL0/STXD0/

IrDAIN
46 P6_1 RTP0_1 CLK0
47 P6_0 RTP0_0 CTS0/RTS0/SS0
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 VCC2
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 A19
74 VCC2
75 P4_2 A18
76 VSS
77 P4_1 A17
78 P4_0 A16
79 P3_7 A15,[A15/D15]
80 P3_6 A14,[A14/D14]
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Table 1.11 144-Pin Package List of Pin Names (4/4)  
Pin 
No.

Control 
Pin Port Interrupt 

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

Bus Control 
Pin

121 P0_1 AN0_1 D1
122 P0_0 AN0_0 D0
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 ISRXD0 AN15_2
129 P15_1 CLK5 ISCLK0 AN15_1
130 VSS
131 P15_0 TXD5 ISTXD0 AN15_0
132 VCC1
133 P10_7 KI3 RTP3_3 AN_7
134 P10_6 KI2 RTP3_2 AN_6
135 P10_5 KI1 RTP3_1 AN_5
136 P10_4 KI0 RTP3_0 AN_4
137 P10_3 RTP1_3 AN_3
138 P10_2 RTP1_2 AN_2
139 P10_1 RTP1_1 AN_1
140 AVSS
141 P10_0 RTP1_0 AN_0
142 VREF
143 AVCC
144 P9_7 RXD4/SCL4/STXD4 ADTRG
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Table 1.12 100-Pin Package List of Pin Names (1/3)

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 
PinFP GP

1 99 P9_6 TXD4/SDA4/SRXD4/
CAN1OUT

ANEX1

2 100 P9_5 CLK4/CAN1IN/
CAN1WU

ANEX0

3 1 P9_4 TB4IN CTS4/RTS4/SS4 DA1
4 2 P9_3 TB3IN CTS3/RTS3/SS3 DA0
5 3 P9_2 TB2IN TXD3/SDA3/SRXD3 OUTC2_0/IEOUT/ISTXD2
6 4 P9_1 TB1IN RXD3/SCL3/STXD3 IEIN/ISRXD2
7 5 P9_0 TB0IN 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 VCC1
17 15 P8_5 NMI
18 16 P8_4 INT2
19 17 P8_3 INT1 CAN0IN/CAN1IN
20 18 P8_2 INT0 CAN0OUT/CAN1OUT
21 19 P8_1 TA4IN/U/RTP2_3 CTS5/RTS5 INPC1_5/OUTC1_5
22 20 P8_0 TA4OUT/U RXD5 ISRXD0
23 21 P7_7 TA3IN/RTP2_2 CLK5/CAN0IN INPC1_4/OUTC1_4/

ISCLK0
24 22 P7_6 TA3OUT TXD5/CAN0OUT INPC1_3/OUTC1_3/

ISTXD0
25 23 P7_5 TA2IN/W/RTP2_1 INPC1_2/OUTC1_2

ISRXD1
26 24 P7_4 TA2OUT/W/

RTP2_0
INPC1_1/OUTC1_1/
ISCLK1

27 25 P7_3 TA1IN/V CTS2/RTS2/SS2 INPC1_0/OUTC1_0/
ISTXD1

28 26 P7_2 TA1OUT/V CLK2
29 27 P7_1 TA0IN/TB5IN/

RTP0_3
RXD2/SCL2/STXD2 INPC1_7/OUTC1_7/

OUTC2_2/ISRXD2/IEIN
30 28 P7_0 TA0OUT/RTP0_2 TXD2/SDA2/SRXD2 INPC1_6/OUTC1_6/

OUTC2_0/ISTXD2/IEOUT
31 29 P6_7 TXD1/SDA1/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 TXD0/SDA0/SRXD0/

IrDAOUT
36 34 P6_2 RXD0/SCL0/STXD0/

IrDAIN
37 35 P6_1 RTP0_1 CLK0
38 36 P6_0 RTP0_0 CTS0/RTS0/SS0
39 37 P5_7 RDY
40 38 P5_6 ALE
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2.1.8.7 Interrupt Enable Flag (I)
The I flag enables maskable interrupts.
Interrupts are disabled when the I 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 (DMD0, DMD1)
• DMA transfer count register (DCT0, DCT1)
• DMA transfer count reload register (DRC0, DRC1)
• DMA memory address register (DMA0, DMA1)
• DMA memory address reload register (DRA0, DRA1)
• DMA SFR address register (DSA0, DSA1)
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Table 4.3 SFR Address Map (3/20)

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

Address Register Symbol After Reset
0060h
0061h
0062h
0063h
0064h
0065h
0066h
0067h
0068h DMA0 Interrupt Control Register DM0IC 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 A0 Interrupt Control Register TA0IC 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 UART0/UART3 Bus Conflict Detection Interrupt Control Register BCN0IC/BCN3IC XXXX  X000b
0072h UART0 Receive/ACK Interrupt Control Register S0RIC XXXX  X000b
0073h A/D0 Conversion Interrupt Control Register AD0IC XXXX  X000b
0074h UART1 Receive/ACK Interrupt Control Register S1RIC XXXX  X000b
0075h II/O Interrupt Control Register 0 / CAN1 interrupt Control Register 0 IIO0IC/CAN3IC XXXX  X000b
0076h Timer B1 Interrupt Control Register TB1IC XXXX  X000b
0077h II/O Interrupt Control Register 2 IIO2IC XXXX  X000b
0078h Timer B3 Interrupt Control Register TB3IC XXXX  X000b
0079h II/O Interrupt Control Register 4 IIO4IC XXXX  X000b

007Ah INT5 Interrupt Control Register INT5IC XX00  X000b
007Bh II/O Interrupt Control Register 6 IIO6IC XXXX  X000b

007Ch INT3 Interrupt Control Register INT3IC XX00  X000b
007Dh II/O Interrupt Control Register 8 IIO8IC XXXX  X000b

007Eh INT1 Interrupt Control Register INT1IC XX00  X000b
007Fh II/O Interrupt Control Register 10 / CAN0 Interrupt Control Register 1 IIO10IC/CAN1IC XXXX  X000b
0080h
0081h II/O Interrupt Control Register 11 / CAN0 Interrupt Control Register 2 IIO11IC/CAN2IC XXXX  X000b
0082h
0083h
0084h
0085h
0086h
0087h
0088h DMA1 Interrupt Control Register DM1IC XXXX  X000b
0089h UART2 Transmit/NACK Interrupt Control Register S2TIC XXXX  X000b
008Ah DMA3 Interrupt Control Register DM3IC XXXX  X000b
008Bh UART3 Transmit/NACK Interrupt Control Register S3TIC XXXX  X000b
008Ch Timer A1 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
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Table 4.7 SFR Address Map (7/20)

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

Address Register Symbol After Reset
0150h Group 2 Waveform Generation Control Register 0 G2POCR0 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
0159h
015Ah
015Bh
015Ch
015Dh
015Eh
015Fh
0160h

Group 2 Base Timer Register G2BT XXXXh
0161h
0162h Group 2 Base Timer Control Register 0 G2BCR0 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

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
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Table 4.12 SFR Address Map (12/20)

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

NOTES:
1. The BANKSEL bit in the C0CTLR1 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
0280h

CAN1 Control Register 0 C1CTLR0
XX01  0X01b(2)

0281h XXXX  0000b(2)

0282h
CAN1 Status Register C1STR

0000  0000b(2)

0283h X000  0X01b(2)

0284h
CAN1 Extended ID Register C1IDR 0000h(2)

0285h
0286h

CAN1 Configuration Register C1CONR
0000  XXXXb(2)

0287h 0000  0000b(2)

0288h
CAN1 Time Stamp Register C1TSR 0000h(2)

0289h
028Ah CAN1 Transmit Error Count Register C1TEC 00h(2)

028Bh CAN1 Receive Error Count Register C1REC 00h(2)

028Ch
CAN1 Slot Interrupt Status Register C1SISTR 0000h(2)

028Dh
028Eh
028Fh
0290h

CAN1 Slot Interrupt Mask Register C1SIMKR 0000h(2)
0291h
0292h
0293h
0294h CAN1 Error Interrupt Mask Register C1EIMKR XXXX  X000b(2)

0295h CAN1 Error Interrupt Status Register C1EISTR XXXX  X000b(2)

0296h CAN1 Error Source Register C1EFR 00h(2)

0297h CAN1 Baud Rate Prescaler C1BRP 0000  0001b(2)

0298h
0299h CAN1 Mode Register C1MDR XXXX  XX00b(2)

029Ah
029Bh
029Ch
029Dh
029Eh
029Fh
02A0h

CAN1 Single Shot Control Register C1SSCTLR 0000h(1)(2)
02A1h
02A2h
02A3h
02A4h

CAN1 Single Shot Status Register C1SSSTR 0000h(1)(2)
02A5h
02A6h
02A7h
02A8h CAN1 Global Mask Register Standard ID0 C1GMR0 XXX0  0000b(1)(2)

02A9h CAN1 Global Mask Register Standard ID1 C1GMR1 XX00  0000b(1)(2)

02AAh CAN1 Global Mask Register Extended ID0 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
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Table 5.2 Recommended Operating Conditions (1/3) 
(VCC1 = VCC2 = 3.0 to 5.5 V, Topr = -20 to 85°C unless otherwise specified)

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.

Symbol Parameter
Standard

Unit
Min. Typ. Max.

VCC1, 
VCC2

Supply voltage (VCC1 ≥ VCC2) 3.0 5.0 5.5 V

AVCC Analog supply voltage VCC1 V

VSS Supply voltage 0 V

AVSS Analog supply voltage 0 V

VIH Input high “H” 
voltage

P2_0 to P2_7, P3_0 to P3_7, P4_0 to P4_7, 
P5_0 to P5_7, P11_0 to P11_4, P12_0 to P12_7,
P13_0 to P13_7(2)

0.8VCC2 VCC2 V

P6_0 to P6_7, P7_2 to P7_7, P8_0 to P8_7(1),
P9_0 to P9_7, P10_0 to P10_7, P14_0 to P14_6,
P15_0 to P15_7(2), 
XIN, RESET, CNVSS, BYTE

0.8VCC1 VCC1

P7_0, P7_1 0.8VCC1 6.0

P0_0 to P0_7, P1_0 to P1_7 (in single-chip mode) 0.8VCC2 VCC2

P0_0 to P0_7, P1_0 to P1_7  
(in memory expansion mode and microprocessor 
mode)

0.5VCC2 VCC2

VIL Input low “L” 
voltage

P2_0 to P2_7,P3_0 to P3_7, P4_0 to P4_7, 
P5_0 to P5_7, P11_0 to P11_4, P12_0 to P12_7,
P13_0 to P13_7(2)

0 0.2VCC2 V

P6_0 to P6_7, P7_0 to P7_7, P8_0 to P8_7(1),
P9_0 to P9_7, P10_0 to P10_7, P14_0 to P14_6,
P15_0 to P15_7(2), 
XIN, RESET, CNVSS, BYTE

0 0.2VCC1

P0_0 to P0_7, P1_0 to P1_7 (in single-chip mode) 0 0.2VCC2

P0_0 to P0_7, P1_0 to P1_7  
(in memory expansion mode and microprocessor 
mode)

0 0.16VCC2
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Table 5.5 Electrical Characteristics (1/3)  
(VCC1 = VCC2 = 4.2 to 5.5 V, VSS = 0 V, Topr = -20 to 85°C, f(CPU) = 32 MHz unless 
otherwise specified)

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

Symbol Parameter Measurement
Condition

Standard
Unit

Min. Typ. Max.

VOH Output 
high “H” 
voltage

P0_0 to P0_7, P1_0 to P1_7, P2_0 to P2_7, 
P3_0 to P3_7, P4_0 to P4_7, P5_0 to P5_7, 
P11_0 to P11_4, P12_0 to P12_7,
P13_0 to P13_7(1)

IOH = -5 mA VCC2 - 2.0 VCC2 V

P6_0 to P6_7, P7_2 to P7_7, P8_0 to P8_4, 
P8_6, P8_7, P9_0 to P9_7,P10_0 to P10_7, 
P14_0 to P14_6, P15_0 to P15_7(1)

IOH = -5 mA VCC1 - 2.0 VCC1

P0_0 to P0_7, P1_0 to P1_7, P2_0 to P2_7 
P3_0 to P3_7, P4_0 to P4_7, P5_0 to P5_7, 
P11_0 to P11_4, P12_0 to P12_7,
P13_0 to P13_7(1)

IOH = -200 μA VCC2 - 0.3 VCC2 V

P6_0 to P6_7, P7_2 to P7_7, P8_0 to P8_4, 
P8_6, P8_7, P9_0 to P9_7,P10_0 to P10_7, 
P14_0 to P14_6, P15_0 to P15_7(1)

IOH = -200 μA VCC1 - 0.3 VCC1

XOUT IOH = -1 mA 3.0 VCC1 V

XCOUT Drive capability 
= high

No load 
applied

2.5 V

Drive capability 
= low

No load 
applied

1.6 V

VOL Output low 
“L” voltage

P0_0 to P0_7, P1_0 to P1_7, P2_0 to P2_7, 
P3_0 to P3_7, P4_0 to P4_7, P5_0 to P5_7, 
P6_0 to P6_7, P7_0 to P7_7, P8_0 to P8_4, 
P8_6, P8_7, P9_0 to P9_7,P10_0 to P10_7, 
P11_0 to P11_4, P12_0 to P12_7,  
P13_0 to P13_7, P14_0 to P14_6, 
P15_0 to P15_7(1)

IOL = 5 mA 2.0 V

P0_0 to P0_7, P1_0 to P1_7, P2_0 to P2_7, 
P3_0 to P3_7, P4_0 to P4_7, P5_0 to P5_7, 
P6_0 to P6_7, P7_0 to P7_7, P8_0 to P8_4, 
P8_6, P8_7, P9_0 to P9_7,P10_0 to P10_7, 
P11_0 to P11_4, P12_0 to P12_7,  
P13_0 to P13_7, P14_0 to P14_6, 
P15_0 to P15_7(1)

IOL = 200 μA 0.45 V

XOUT IOL = 1 mA 2.0 V

XCOUT Drive capability 
= high

No load 
applied

0 V

Drive capability 
= low

No load 
applied

0 V

VT+ - VT- Hysteresis HOLD, RDY, TA0IN to TA4IN,
TB0IN to TB5IN, INT0 to INT8, ADTRG, 
CTS0 to CTS6, CLK0 to CLK6, 
TA0OUT to TA4OUT, NMI, KI0 to KI3, 
RXD0 to RXD6, SCL0 to SCL4, 
SDA0 to SDA4, INPC1_0 to INPC1_7,
ISCLK0 to ISCLK2, ISRXD0 to ISRXD2,
IEIN, CAN0IN, CAN1IN, CAN1WU

0.2 1.0 V

RESET 0.2 1.8 V

VCC1 = VCC2 = 5V
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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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Timing Requirements  
(VCC1 = VCC2 = 4.2 to 5.5 V, VSS = 0 V, Topr = -20 to 85°C unless otherwise specified)

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

       i = 0 to 4

Table 5.19 Timer A Input (Two-Phase Pulse Input in Event Counter Mode)  

       i = 0 to 4

Table 5.20 Timer B Input (Count Source Input in Event Counter Mode)  

       i = 0 to 5

Table 5.21 Timer B Input (Pulse Period Measurement Mode)

       i = 0 to 5

Table 5.22 Timer B Input (Pulse Width Measurement Mode)

       i = 0 to 5

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

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

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

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

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

VCC1 = VCC2 = 5V
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Figure 5.6 VCC1 = VCC2 = 5 V Timing Diagram (4/4)

BCLK

CSi

ADi
BHE

RD

ALE

td(BCLK-ALE)
18ns.max th(BCLK-ALE)

-2ns.min

td(BCLK-CS)
18ns.max

td(AD-ALE)(1) th(ALE-AD)(1)

tdz(RD-AD)
8ns.max

tac2(RD-DB)(1)

th(BCLK-CS)
-3ns.min

th(RD-DB) 0ns.min
th(BCLK-AD)
-3ns.min

td(BCLK-AD)
18ns.max

ADi /DBi

td(BCLK-RD)
18ns.max

tac2(AD-DB)(1)

th(BCLK-RD)
-5ns.min

th(RD-AD)(1)

tcyc

Address

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

NOTES:
  1. Varies with operation frequency:
         td(AD-ALE) = (tcyc / 2 x n - 20) ns.min (if external bus cycle aφ + bφ, n = a)
         th(ALE-AD) = (tcyc / 2 x n - 20) ns.min (if external bus cycle aφ + bφ, 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 aφ + bφ, m = (b x 2) - 1)
           Measurement Conditions:

- VCC1 = VCC2 = 4.2 to 5.5 V
- Input high and low voltage VIH = 2.5 V, VIL = 0.8 V
- Output high and low voltage VOH = 2.0 V, VOL = 0.8 V

Address

VCC1=VCC2=5VMemory Expansion Mode and Microprocessor Mode
 (when accessing an external memory space with the multiplexed bus)

Read Timing (2φ + 2φ Bus Cycle)

tcyc=
109

f(BCLK)

BCLK

CSi

ADi
BHE

WR,WRL,WRH

Write Timing (2φ + 2φ Bus Cycle)

td(BCLK-ALE)
18ns.max th(BCLK-ALE)

-2ns.min

td(BCLK-CS)
18ns.max

td(AD-ALE)(2) th(ALE-AD)(2)

td(DB-WR)(2)

th(WR-CS)(2)

td(BCLK-AD)
18ns.max

td(BCLK-WR)
18ns.max th(BCLK-WR)

-5ns.min

tcyc

AddressData output

th(WR-DB)(2)

ADi /DBi

ALE

Address

th(BCLK-AD)
-3ns.min

th(BCLK-CS)
-3ns.min

th(RD-CS)(1)

Data input

tsu(DB-BCLK) 26ns.min

th(WR-AD)(2)
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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 5.41 Timer A Input (Counter Increment/Decrement Input in Event Counter Mode)

       i = 0 to 4

Table 5.42 Timer A Input (Two-Phase Pulse Input in Event Counter Mode)

       i = 0 to 4

Table 5.43 Timer B Input (Count Source Input in Event Counter Mode)

      i = 0 to 5

Table 5.44 Timer B Input (Pulse Period Measurement Mode)

      i = 0 to 5

Table 5.45 Timer B Input (Pulse Width Measurement Mode)

      i = 0 to 5

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

Symbol Parameter
Standard

Unit
Min. Max.

tc(TA) TAiIN input cycle time 2 μs
tsu(TAIN-TAOUT) TAiOUT input setup time 500 ns
tsu(TAOUT-TAIN) TAiIN input setup time 500 ns

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

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

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

 VCC1 = VCC2 = 3.3 V
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Switching Characteristics
(VCC1 = VCC2 = 3.0 to 3.6 V, VSS = 0 V, 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)

NOTES:
1. Values, which depend on BCLK frequency, can be obtained from the following equations.

     109

f(BCLK) × 2
- 10 [ns]th(RD-AD)    =

     109

f(BCLK) × 2
- 15 [ns]th(WR-AD)   =

     109

f(BCLK) × 2
- 10 [ns]th(RD-CS)    =

     109

f(BCLK) × 2
- 10 [ns]th(WR-CS)   =

     109

f(BCLK) × 2
- 20 [ns]th(WR-DB)   =

2. Values, which depend on BCLK frequency and external bus cycles, can be obtained from the following equation.
109 × m

f(BCLK) × 2
- 25 [ns] (if external bus cycle is aφ + bφ, m = (b × 2) - 1)td(DB-WR)   =

3. Values, which depend on BCLK frequency and external bus cycles, can be obtained from the following equation.
109 × n

f(BCLK) × 2
- 20 [ns] (if external bus cycle is aφ + bφ, n = a)td(AD-ALE) =

4. Values, which depend on BCLK frequency and external bus cycles, can be obtained from the following equation.
109 × n

f(BCLK) × 2
- 20 [ns] (if external bus cycle is aφ + bφ, n = a)th(ALE-AD) =

5. tc [ns] is added when recovery cycle is inserted.

Symbol Parameter Measurement 
Condition

Standard
Unit

Min. Max.
td(BCLK-AD) Address output delay time

See Figure 5.2

18 ns
th(BCLK-AD) Address output hold time (BCLK standard) -3 ns
th(RD-AD) Address output hold time (RD standard)(5) (note 1) ns
th(WR-AD) Address output hold time (WR standard)(5) (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)(5) (note 1) ns
th(WR-CS) Chip-select signal output hold time (WR standard)(5) (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)(5) (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

 VCC1 = VCC2 = 3.3 V
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Figure 5.9 VCC1 = VCC2 = 3.3 V Timing Diagram (3/4) 

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

NOTES:
  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 aφ + bφ, m = (b x 2) + 1)
            tac1(AD-DB) = (tcyc x n - 35) ns.max (if external bus cycle aφ + bφ, n = a + b)

Read Timing (1φ + 1φ Bus Cycle)

Write Timing (1φ + 1φ Bus Cycle)

NOTES:
  3. Varies with operation frequency:
       td(DB-WR) = (tcyc x m - 20) ns.min
                             ( if external bus cycle aφ + bφ, m = b)
       th(WR-DB) = (tcyc / 2 - 20) ns.min
       th(WR-AD) = (tcyc / 2 - 15) ns.min
       th(WR-CS) = (tcyc / 2 - 10) ns.min
       tw(WR) = (tcyc / 2 x n - 15) ns.min
                       (if external bus cycle aφ + bφ, n = (b x 2) - 1)

Measurement Conditions:
- VCC1 = VCC2 = 3.0 to 3.6 V
- Input high and low voltage: VIH = 1.5 V, VIL = 0.5 V
- Output high and low voltage: VOH = 1.5 V, VOL = 1.5 V

tcyc= 109

f(BCLK)

BCLK

CSi

ADi
BHE

DBi

th(BCLK-CS)
-3ns.mintd(BCLK-CS)

18ns.max

tcyc

td(BCLK-AD)
18ns.max

th(WR-AD)(3)

th(BCLK-WR)
0ns.min

td(DB-WR)(3)

th(BCLK-AD)
-3ns.min

td(BCLK-WR)
18ns.max

tw(WR)(3)

th(WR-DB)(3)

th(WR-CS)(3)

WR,WRL,WRH

BCLK

CSi

ADi
BHE

RD

DBi

th(BCLK-CS)
-3ns.min

th(RD-CS)
0ns.min

td(BCLK-CS)
18ns.max(1)

tcyc

td(BCLK-AD)
18ns.max(1)

18ns.max
td(BCLK-RD) th(RD-AD)

0ns.min

th(BCLK-RD)
-5ns.mintac1(RD-DB)(2)

tac1(AD-DB)(2)

Hi-Z
th(RD-DB)
0ns.min

tsu(DB-BCLK)
30ns.min(1)

th(BCLK-AD)
-3ns.min
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M32C/87A and M32C/87B added
Package code changed: 144P6Q-A to PLQP0144KA-A, 100P6Q-A to 
PLQP0100KB-A, 100P6S-A to PRQP0100JB-A
“Low Voltage Detection Reset” changed to “Brown-out Detection Reset”
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3

4
7
8
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13
17

Overview
• 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

• 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

• Figure 1.1 M32C/87 Group Block Diagram Note 4 deleted; note 5 added
• Figure 1.3 Pin Assignment for 144-Pin Package Note 15 added
• Table 1.4 Pin Characteristics for 144-Pin Package Note 1 added
• Figure 1.4 Pin Assignment for 100-Pin Package Note 19 added
• Figure 1.5 Pin Assignment for 100-Pin Package Note 15 added
• Table 1.5 Pin Characteristics for 100-Pin Package Note 1 added
• Table 1.6 Pin Description Note 2 added

22
Memory
• Figure 3.1 Memory Map Note 3 changed

26
26

27 to 30
27
27
29

32 to 37
40
41
42
42
43
44
45

Special Function Register (SFR)
• The RLVL register Value after reset modified
• The IIO0IR to IIO11IR registers Value after reset modified
• Name of the registers assosiated to Intelligent I/O changed
• The G0RB register Value after reset modified
• The G1BCR0 and G1BCR1 registers Value after reset modified
• The G0CR register Value after reset modified
• Note added to the CAN-associated registers
• The TCSPR register Value after reset modified; note 1 added
• The AD00 register Value after reset modified
• The PSC register Value after reset modified
• The PS2 register Value after reset modified
• The PCR register Value after reset modified
• The PSD1 register Value after reset modified
• The PCR register Value after reset modified

48

49

50

52

54

Electrical Characteristics
• Table 5.2 Electrical Characteristics Parameter f(BCLK) and its values 

added; min. and max. values for f(RING) added
• Table 5.3 Electrical Characteristics VOH values modified; RPULLUP value 

modified
• Table 5.3 Electrical Characteristics (Continued) Measurement 

Condition and standard values for ICC added and some released
• 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

• Table 5.10 Memory Expansion Mode and Microprocessor Mode 
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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

• Figure 5.3 Vcc1=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

• Figure 5.4 Vcc1=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 Vcc1=Vcc2=5V Timing Diagram (3) NMI input diagram added
• Table 5.24 Electrical Characteristics VOH values changed;RPULLUP and 

Icc values modified
• Table 5.25 A/D Conversion Characteristics tCONV value modified
• 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

• 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

• 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

• Figure 5.7 Vcc1=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 

• Figure 5.8 Vcc1=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 

• Figure 5.9 Vcc1=Vcc2=3.3V Timing Diagram (3) NMI input diagram 
added 

1.01 Aug. 29, 05
17

Overview
• Tables 1.6 Pin Description Intelligent I/O functions modified

29
29

Special Function Register (SFR)
• The G1BCR0 register Value after reset modified
• The G1BCR1 register Value after reset modified

49
Electrical Characteristics
• Table 5.3 Electrical Characteristics ICC standard value modified
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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, FF16 → FFh)
• Notation of pin name changed  

(e.g. RTP00 → RTP_0, A15(/D15) → [A15/D15])
• [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

1

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

Control Pin column
• Tables 1.15 to 1.19 Descriptions revised; NOTE 1 added

26
Memory
• Text partially modified

34-39

45

27

34

41

42

SFR
• Tables 4.8 to 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 UART5 Bit Rate Register → UART5 Baud Rate Register
01C9h UART6 Bit Rate Register → UART6 Baud Rate Register
01D0h UART5, UART6 Transmit/Receive Control Register 2 → UART5,  
  UART6 Transmit/Receive Control Register
01DBh to 01D8h Pulse Output Data Register → RTP Output Buffer  
  Register
0303h to 0302h Timer A1-1 Register → Timer A11 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

Rev. Date
Description

Page Summary
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42

27
27
29
31
31
32
34
34
44

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
01C7h to 01C6h U5RB XXXX XXXX XXXX 0XXX2 → XXXXh
01CFh to 01CEh U6RB XXXX XXXX XXXX 0XXX2 → XXXXh
038Fh to 0382h AD07 to AD01 XXXX16 → 00XXh
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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
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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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