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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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1.  Overview
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)T58/C23M,58/C23M(puorG58/C23M

Figure 1.2  Product Numbering System

Package Type:
     FP = Package PRQP0100JB-A (100P6S-A)
     GP = Package PLQP0100KB-A (100P6Q-A)          
              Package PLQP0144KA-A (144P6Q-A)

ROM Capacity:
     W = 320 Kbytes
     H = 384 Kbytes     
     J = 512 Kbytes

Memory Type:
    M = Mask ROM Version
     F = Flash Memory Version

M30 85 5 M W    -XXX GP

M32C/85 Group

M16C Family

RAM Capacity, Pin Count, etc

ROM Number:
     Omitted in the Flash Memory Version

Classification:
     Blank = General Industrial Use
     T = T Version
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)T58/C23M,58/C23M(puorG58/C23M 2.  Central Processing Unit (CPU)

2.1.8.5  Register Bank Select Flag (B)

The register bank 0 is selected when the B flag is set to "0".  The register bank 1 is selected when this

flag is set to "1".

2.1.8.6  Overflow Flag (O)

The O flag is set to "1" when the result of an arithmetic operation overflows; otherwise "0".

2.1.8.7  Interrupt Enable Flag (I)

The I flag enables a maskable interrupt.

Interrupt is disabled when the I flag is set to "0" and enabled when the I flag is set to "1".  The I flag is

set to "0" when an interrupt 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 this flag is set to "1".

The U flag is set to "0" when a hardware interrupt is acknowledged or the INT instruction of software

interrupt numbers 0 to 31 is executed.

2.1.8.9  Processor Interrupt Priority Level (IPL)

IPL, 3 bits wide, assigns processor interrupt priority levels from level 0 to level 7.

If a requested interrupt has greater priority than IPL, the interrupt is enabled.

2.1.8.10  Reserved Space

When writing to a reserved space, set to "0". When reading, its content is indeterminate.

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 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 SFR address register (DSA0, DSA1)

 - DMA memory address reload register (DRA0, DRA1)
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4.  Special Function Registers (SFR)
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Address Register Symbol Value after RESET

000016

000116

000216

000316

                        1000 00002(CNVss pin ="L")
000416 Processor Mode Register(1) PM0

                        0000 00112(CNVss pin ="H")

000516 Processor Mode Register 1 PM1                 0016

000616 System Clock Control Register 0 CM0                 0000 10002

000716 System Clock Control Register 1 CM1                 0010 00002

000816

000916 Address Match Interrupt Enable Register AIER                0016

000A16 Protect Register PRCR              XXXX 00002

                        XXXX 10002(BYTE pin ="L")
000B16 External Data Bus Width Control Register(2) DS

                        XXXX 00002(BYTE pin ="H")

000C16 Main Clock Division Register MCD                XXX0 10002

000D16 Oscillation Stop Detection Register CM2                 0016

000E16 Watchdog Timer Start Register WDTS              XX16

000F16 Watchdog Timer Control Register WDC                000X XXXX2

001016

001116 Address Match Interrupt Register 0 RMAD0            00000016

001216

001316 Processor Mode Register 2 PM2                 0016

001416

001516 Address Match Interrupt Register 1 RMAD1            00000016

001616

001716 Voltage Detection Register 2(2) VCR2               0016

001816

001916 Address Match Interrupt Register 2 RMAD2            00000016

001A16

001B16 Voltage Detection Register 1(2) VCR1               0000 10002

001C16

001D16 Address Match Interrupt Register 3 RMAD3            00000016

001E16

001F16

002016

002116

002216

002316

002416

002516

002616 PLL Control Register 0 PLC0               0001 X0102

002716 PLL Control Register 1 PLC1               000X 00002

002816

002916 Address Match Interrupt Register 4 RMAD4            00000016

002A16

002B16

002C16

002D16 Address Match Interrupt Register 5 RMAD5            00000016

002E16

002F16       Low Voltage Detection Interrupt Register(2) D4INT              0016

X: Indeterminate
Blank spaces are reserved.  No access is allowed.
NOTES:

1. The PM01 and PM00 bits in the PM0 register maintain values set before reset, even after software reset or watch-
dog timer reset has been performed.

2. These registers in M32C/85T cannot be used.

4.  Special Function Registers (SFR)
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4.  Special Function Registers (SFR)

78fo5002,10.luJ12.1.veR

)T58/C23M,58/C23M(puorG58/C23M

Address Register      Symbol Value after RESET

003016

003116

003216

003316

003416

003516

003616

003716

003816

003916       Address Match Interrupt Register 6                                 RMAD6                  00000016

003A16

003B16

003C16

003D16       Address Match Interrupt Register 7                                 RMAD7                  00000016

003E16

003F16

004016

004116

004216

004316

004416

004516

004616

004716

004816       External Space Wait Control Register 0(1)                                EWCR0                 X0X0 00112

004916       External Space Wait Control Register 1(1)                                EWCR1                 X0X0 00112

004A16       External Space Wait Control Register 2(1)                               EWCR2                  X0X0 00112

004B16       External Space Wait Control Register 3(1)                               EWCR3                   X0X0 00112

004C16

004D16

004E16

004F16

005016

005116

005216

005316

005416

005516       Flash Memory Control Register 1                                     FMR1                     0000 01012

005616

                                                                                        0000 00012(Flash memory version)
005716       Flash Memory Control Register 0                                             FMR0

XXXX XXX02(Masked ROM version)

005816

005916

005A16

005B16

005C16

005D16

005E16

005F16

X: Indeterminate

Blank spaces are reserved. No access is allowed.
NOTES:
        1. These registers cannot be used in M32C/85T.
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4.  Special Function Registers (SFR)
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Address Register Symbol Value after RESET

006016

006116

006216

006316

006416

006516

006616

006716

006816 DMA0 Interrupt Control Register DM0IC XXXX X0002

006916 Timer B5 Interrupt Control Register TB5IC XXXX X0002

006A16 DMA2 Interrupt Control Register DM2IC XXXX X0002

006B16 UART2 Receive /ACK Interrupt Control Register S2RIC XXXX X0002

006C16 Timer A0 Interrupt Control Register TA0IC XXXX X0002

006D16 UART3 Receive /ACK Interrupt Control Register S3RIC XXXX X0002

006E16 Timer A2 Interrupt Control Register TA2IC XXXX X0002

006F16 UART4 Receive /ACK Interrupt Control Register S4RIC XXXX X0002

007016 Timer A4 Interrupt Control Register TA4IC XXXX X0002

007116 UART0/UART3 Bus Conflict Detect Interrupt Control Register BCN0IC/BCN3IC XXXX X0002

007216 UART0 Receive/ACK Interrupt Control Register S0RIC XXXX X0002

007316 A/D0 Conversion Interrupt Control Register AD0IC XXXX X0002

007416 UART1 Receive/ACK Interrupt Control Register S1RIC XXXX X0002

Intelligent I/O Interrupt Control Register 0/ IIO0IC/
007516 XXXX X0002

CAN Interrupt 3 Control Register CAN3IC

007616 Timer B1 Interrupt Control Register TB1IC XXXX X0002

007716 Intelligent I/O Interrupt Control Register 2 IIO2IC XXXX X0002

007816 Timer B3 Interrupt Control Register TB3IC XXXX X0002

007916 Intelligent I/O Interrupt Control Register 4 IIO4IC XXXX X0002

007A16 INT5 Interrupt Control Register INT5IC XX00 X0002

007B16

007C16 INT3 Interrupt Control Register INT3IC XX00 X0002

007D16 Intelligent I/O Interrupt Control Register 8 IIO8IC XXXX X0002

007E16 INT1 Interrupt Control Register INT1IC XX00 X0002

Intelligent I/O Interrupt Control Register 10/ IIO10IC/
007F16 XXXX X0002

CAN Interrupt 1 Control Register CAN1IC

008016

008116 CAN Interrupt 2 Control Register CAN2IC XXXX X0002

008216

008316

008416

008516

008616

008716

008816 DMA1 Interrupt Control Register DM1IC XXXX X0002

008916 UART2 Transmit /NACK Interrupt Control Register S2TIC XXXX X0002

008A16 DMA3 Interrupt Control Register DM3IC XXXX X0002

008B16 UART3 Transmit /NACK Interrupt Control Register S3TIC XXXX X0002

008C16 Timer A1 Interrupt Control Register TA1IC XXXX X0002

008D16 UART4 Transmit /NACK Interrupt Control Register S4TIC XXXX X0002

008E16 Timer A3 Interrupt Control Register TA3IC XXXX X0002

008F16 UART2 Bus Conflict Detect Interrupt Control Register BCN2IC XXXX X0002

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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4.  Special Function Registers (SFR)
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Address Register Symbol Value after RESET

015016

015116

015216

015316

015416

015516

015616

015716

015816

015916

015A16

015B16

015C16

015D16

015E16

015F16

016016

016116

016216

016316

016416

016516

016616

016716

016816

016916

016A16

016B16

016C16

016D16

016E16

016F16

017016

017116

017216

017316

017416

017516

017616

017716

017816 Input Function Select Register IPS 0016

017916 Input Function Select Register A IPSA 0016

017A16

017B16

017C16

017D16

    to

01DF16

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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4.  Special Function Registers (SFR)
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Address Register Symbol Value after RESET
021016 0016(2)

CAN0 Slot Interrupt Mask Register C0SIMKR
021116 0016(2)

021216

021316

021416 CAN0 Error Interrupt Mask Register C0EIMKR XXXX X0002(2)

021516 CAN0 Error Interrupt Status Register C0EISTR XXXX X0002(2)

021616 CAN0 Error Cause Register C0EFR 0016(2)

021716 CAN0 Baud Rate Prescaler C0BRP 0000 00012(2)

021816

021916 CAN0 Mode Register C0MDR XXXX XX002(2)

021A16

021B16

021C16

021D16

021E16

021F16

022016 0016(2)

CAN0 Single Shot Control Register C0SSCTLR
022116 0016(2)

022216

022316

022416 0016(2)

CAN0 Single Shot Status Register C0SSSTR
022516 0016(2)

022616

022716

022816 CAN0 Global Mask Register Standard ID0 C0GMR0 XXX0 00002(2)

022916 CAN0 Global Mask Register Standard ID1 C0GMR1 XX00 00002(2)

022A16 CAN0 Global Mask Register Extended ID0 C0GMR2 XXXX 00002(2)

022B16 CAN0 Global Mask Register Extended ID1 C0GMR3 0016(2)

022C16 CAN0 Global Mask Register Extended ID2 C0GMR4 XX00 00002(2)

022D16

022E16

022F16

CAN0 Message Slot 0 Control Register / C0MCTL0/ 0000 00002(2)

023016
CAN0 Local Mask Register A Standard ID0 C0LMAR0 XXX0 00002(2)

CAN0 Message Slot 1 Control Register / C0MCTL1/ 0000 00002(2)

023116
CAN0 Local Mask Register A Standard ID1 C0LMAR1 XX00 00002(2)

CAN0 Message Slot 2 Control Register / C0MCTL2/ 0000 00002(2)

023216
CAN0 Local Mask Register A Extended ID0 C0LMAR2 XXXX 00002(2)

CAN0 Message Slot 3 Control Register / C0MCTL3/ 0016(2)

023316
CAN0 local Mask Register A Extended ID1 C0LMAR3 0016(2)

CAN0 Message Slot 4 Control Register / C0MCTL4/ 0000 00002(2)

023416
CAN0 Local Mask Register A Extended ID2 C0LMAR4 XX00 00002(2)

023516 CAN0 Message Slot 5 Control Register C0MCTL5 0016(2)

023616 CAN0 Message Slot 6 Control Register C0MCTL6 0016(2)

023716 CAN0 Message Slot 7 Control Register C0MCTL7 0016(2)

CAN0 Message Slot 8 Control Register / C0MCTL8/ 0000 00002(2)

023816
CAN0 Local Mask Register B Standard ID0 C0LMBR0 XXX0 00002(2)

CAN0 Message Slot 9 Control Register / C0MCTL9/ 0000 00002(2)

023916
CAN0 Local Mask Register B Standard ID1 C0LMBR1 XX00 00002(2)

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. The BANKSEL bit in the C0CTLR1 register switches functions for addresses 022016 to 023F16.

2. Values are obtained by setting the SLEEP bit in the C0SLPR register to "1" (sleep mode exited) after reset and

applying the clock to the CAN module.

(Note 1)
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4.  Special Function Registers (SFR)
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Address Register Symbol Value after RESET
CAN1 Message Slot 10 Control Register / C1MCTL10/ 0000 00002(2)

02BA16
CAN1 Local Mask Register B Extended ID0 C1LMBR2 XXXX 00002(2)

CAN1 Message Slot 11 Control Register / C1MCTL11/ 0016(2)

02BB16
CAN1 Local Mask Register B Extended ID1 C1LMBR3 0016(2)

CAN1 Message Slot 12 Control Register / C1MCTL12/ 0000 00002(2)

02BC16
CAN1 Local Mask Register B Extended ID2 C1LMBR4 XX00 00002(2)

02BD16 CAN1 Message Slot 13 Control Register C1MCTL13 0016(2)

02BE16 CAN1 Message Slot 14 Control Register C1MCTL14 0016(2)

02BF16 CAN1 Message Slot 15 Control Register C1MCTL15 0016(2)

02C016 XX16
X0 Register  Y0 Register X0R,Y0R

02C116 XX16

02C216 XX16
X1 Register  Y1 Register X1R,Y1R

02C316 XX16

02C416 XX16
X2 Register  Y2 Register X2R,Y2R

02C516 XX16

02C616 XX16
X3 Register  Y3 Register X3R,Y3R

02C716 XX16

02C816 XX16
X4 Register  Y4 Register X4R,Y4R

02C916 XX16

02CA16 XX16
X5 Register  Y5 Register X5R,Y5R

02CB16 XX16

02CC16 XX16
X6 Register  Y6 Register X6R,Y6R

02CD16 XX16

02CE16 XX16
X7 Register  Y7 Register X7R,Y7R

02CF16 XX16

02D016 XX16
X8 Register  Y8 Register X8R,Y8R

02D116 XX16

02D216 XX16
X9 Register  Y9 Register X9R,Y9R

02D316 XX16

02D416 XX16
X10 Register  Y10 Register X10R,Y10R

02D516 XX16

02D616 XX16
X11 Register  Y11 Register X11R,Y11R

02D716 XX16

02D816 XX16
X12 Register  Y12 Register X12R,Y12R

02D916 XX16

02DA16 XX16
X13 Register  Y13 Register X13R,Y13R

02DB16 XX16

02DC16 XX16
X14 Register  Y14 Register X14R,Y14R

02DD16 XX16

02DE16 XX16
X15 Register  Y15 Register X15R,Y15R

02DF16 XX16

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. The BANKSEL bit in the C1CTLR1 register switches functions for addresses 02A016 to 02BF16.

2. Values are obtained by setting the SLEEP bit in the C1SLPR register to "1" (sleep mode exited) after reset and

applying the clock to the CAN module.

(Note 1)
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4.  Special Function Registers (SFR)
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Address Register Symbol Value after RESET

02E016 X/Y Control Register XYC XXXX XX002

02E116

02E216

02E316

02E416 UART1 Special Mode Register 4 U1SMR4 0016

02E516 UART1 Special Mode Register 3 U1SMR3 0016

02E616 UART1 Special Mode Register 2 U1SMR2 0016

02E716 UART1 Special Mode Register U1SMR 0016

02E816 UART1 Transmit/Receive Mode Register U1MR 0016

02E916 UART1 Bit Rate Register U1BRG XX16

02EA16 XX16
UART1 Transmit Buffer Register U1TB

02EB16 XX16

02EC16 UART1 Transmit/Receive Control Register 0 U1C0 0000 10002

02ED16 UART1 Transmit/Receive Control Register 1 U1C1 0000 00102

02EE16 XX16
UART1 Receive Buffer Register U1RB

02EF16 XX16

02F016

02F116

02F216

02F316

02F416 UART4 Special Mode Register 4 U4SMR4 0016

02F516 UART4 Special Mode Register 3 U4SMR3 0016

02F616 UART4 Special Mode Register 2 U4SMR2 0016

02F716 UART4 Special Mode Register U4SMR 0016

02F816 UART4 Transmit/Receive Mode Register U4MR 0016

02F916 UART4 Bit Rate Register U4BRG XX16

02FA16 XX16
UART4 Transmit Buffer Register U4TB

02FB16 XX16

02FC16 UART4 Transmit/Receive Control Register 0 U4C0 0000 10002

02FD16 UART4 Transmit/Receive Control Register 1 U4C1 0000 00102

02FE16 XX16
UART4 Receive Buffer Register U4RB

02FF16 XX16

030016 Timer B3, B4, B5 Count Start Flag TBSR 000X XXXX2

030116

030216 XX16
Timer A1-1 Register TA11

030316 XX16

030416 XX16
Timer A2-1 Register TA21

030516 XX16

030616 XX16
Timer A4-1 Register TA41

030716 XX16

030816 Three-Phase PWM Control Register 0 INVC0 0016

030916 Three-Phase PWM Control Register 1 INVC1 0016

030A16 Three-Phase Output Buffer Register 0 IDB0 XX11 11112

030B16 Three-Phase Output Buffer Register 1 IDB1 XX11 11112

030C16 Dead Time Timer DTT XX16

030D16 Timer B2 Interrupt Generation Frequency Set Counter ICTB2 XX16

030E16

030F16

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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4.  Special Function Registers (SFR)
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Address Register Symbol Value after RESET
031016 XX16

Timer B3 Register TB3
031116 XX16

031216 XX16
Timer B4 Register TB4

031316 XX16

031416 XX16
Timer B5 Register TB5

031516 XX16

031616

031716

031816

031916

031A16

031B16 Timer B3 Mode Register TB3MR 00XX 00002

031C16 Timer B4 Mode Register TB4MR 00XX 00002

031D16 Timer B5 Mode Register TB5MR 00XX 00002

031E16

031F16 External Interrupt Request Source Select Register IFSR 0016

032016

032116

032216

032316

032416 UART3 Special Mode Register 4 U3SMR4 0016

032516 UART3 Special Mode Register 3 U3SMR3 0016

032616 UART3 Special Mode Register 2 U3SMR2 0016

032716 UART3 Special Mode Register U3SMR 0016

032816 UART3 Transmit/Receive Mode Register U3MR 0016

032916 UART3 Bit Rate Register U3BRG XX16

032A16 XX16
UART3 Transmit Buffer Register U3TB

032B16 XX16

032C16 UART3 Transmit/Receive Control Register  0 U3C0 0000 10002

032D16 UART3 Transmit/Receive Control Register  1 U3C1 0000 00102

032E16 XX16
UART3 Receive Buffer Register U3RB

032F16 XX16

033016

033116

033216

033316

033416 UART2 Special Mode Register 4 U2SMR4 0016

033516 UART2 Special Mode Register 3 U2SMR3 0016

033616 UART2 Special Mode Register 2 U2SMR2 0016

033716 UART2 Special Mode Register U2SMR 0016

033816 UART2 Transmit/Receive Mode Register U2MR 0016

033916 UART2 Bit Rate Register U2BRG XX16

033A16 XX16
UART2 Transmit Buffer Register U2TB

033B16 XX16

033C16 UART2 Transmit/Receive Control Register 0 U2C0 0000 10002

033D16 UART2 Transmit/Receive Control Register 1 U2C1 0000 00102

033E16 XX16
UART2 Receive Buffer Register U2RB

033F16 XX16

X: Indeterminate

Blank spaces are reserved. No access is allowed.



Page 41

4.  Special Function Registers (SFR)
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<144-pin package>

Address Register Symbol Value after RESET

03A016 Function Select Register A8 PS8 X000 00002

03A116 Function Select Register A9 PS9 0016

03A216

03A316

03A416

03A516

03A616

03A716 Function Select Register D1 PSD1 X0XX XX002

03A816

03A916

03AA16

03AB16

03AC16 Function Select Register C2 PSC2 XXXX X00X2

03AD16 Function Select Register C3 PSC3 X0XX XXXX2

03AE16

03AF16 Function Select Register C PSC 00X0 00002

03B016 Function Select Register A0 PS0 0016

03B116 Function Select Register A1 PS1 0016

03B216 Function Select Register B0 PSL0 0016

03B316 Function Select Register B1 PSL1 0016

03B416 Function Select Register A2 PS2 00X0 00002

03B516 Function Select Register A3 PS3 0016

03B616 Function Select Register B2 PSL2 00X0 00002

03B716 Function Select Register B3 PSL3 0016

03B816

03B916 Function Select Register A5 PS5 XXX0 00002

03BA16

03BB16

03BC16

03BD16

03BE16

03BF16

03C016 Port P6 Register P6 XX16

03C116 Port P7 Register P7 XX16

03C216 Port P6 Direction Register PD6 0016

03C316 Port P7 Direction Register PD7 0016

03C416 Port P8 Register P8 XX16

03C516 Port P9 Register P9 XX16

03C616 Port P8 Direction Register PD8 00X0 00002

03C716 Port P9 Direction Register PD9 0016

03C816 Port P10 Register P10 XX16

03C916 Port P11 Register P11 XX16

03CA16 Port P10 Direction Register PD10 0016

03CB16 Port P11 Direction Register PD11 XXX0 00002

03CC16 Port P12 Register P12 XX16

03CD16 Port P13 Register P13 XX16

03CE16 Port P12 Direction Register PD12 0016

03CF16 Port P13 Direction Register PD13 0016

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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5.  Electrical Characteristics (M32C/85))T58/C23M,58/C23M(puorG58/C23M

Table 5.2  Recommended Operating Conditions
(VCC1= VCC2=3.0V to 5.5V at Topr=– 20 to 85oC unless otherwise specified)

lobmyS retemaraP
dradnatS

tinU
.niM .pyT .xaM

V 1CC V, 2CC V(egatloVylppuS 1CC V 2CC ) 0.3 0.5 5.5 V

VA CC egatloVylppuSgolanA V 1CC V

V SS egatloVylppuS 0 V

VA SS egatloVylppuSgolanA 0 V

V HI )"H"(hgiHtupnI
egatloV

2P 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 11P, 0 11P- 4 21P, 0-

21P 7 31P, 0 31P- 7 )4(

V8.0 2CC V 2CC V

6P 0 6P- 7 7P, 2 7P- 7 8P, 0 8P- 7 )3( 9P, 0 9P- 7 01P, 0 01P- 7, 41P 0-

41P 6 51P, 0 51P- 7 )4( X, NI VNC,TESER, SS ETYB,

V8.0 1CC V 1CC

7P 0 7P, 1 V8.0 1CC 0.6

0P 0 0P- 7 1P, 0 1P- 7 )edompihc-elgnisni( V8.0 2CC V 2CC

0P 0 0P- 7 1P, 0 1P- 7

)edomrosecorporcimdnaedomnoisnapxeyromemni(
V5.0 2CC V 2CC

V LI )"L"(woLtupnI
egatloV

2P 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 11P, 0 11P- 4 21P, 0-

21P 7 31P, 0 31P- 7 )4(

0 V2.0 2CC V

6P 0 6P- 7 7P, 0 7P- 7 8P, 0 8P- 7 )3( 9P, 0 9P- 7 01P, 0 01P- 7 41P, 0-

41P 6 51P, 0 51P- 7 )4( X, NI VNC,TESER, SS ETYB,

0 V2.0 1CC

0P 0 0P- 7 1P, 0 1P- 7 )edompihc-elgnisni( 0 V2.0 2CC

0P 0 0P- 7 1P, 0 1P- 7

)edomrosecorporcimdnaedomnoisnapxeyromemni(
0 V61.0 2CC

I )kaep(HO tuptuOkaeP
)"H"(hgiH

tnerruC )2(

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 6P, 0-

6P 7 7P, 2 7P- 7 8P, 0 8P- 4 8P, 6 8P, 7 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0-

11P 4 21P, 0 21P- 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )4(

0.01- Am

I )gva(HO tuptuOegarevA
)"H"(hgiH

tnerruC )1(

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 6P, 0-

6P 7 7P, 2 7P- 7 8P, 0 8P- 4 8P, 6 8P, 7 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0-

11P 4 21P, 0 21P- 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )4(

0.5- Am

I )kaep(LO woLtuptuOkaeP

tnerruC)"L"( )2(

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 6P, 0-

6P 7 7P, 0 7P- 7 8P, 0 8P- 4 8P, 6 8P, 7 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0-

11P 4 21P, 0 21P- 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )4(

0.01 Am

I )gva(LO tuptuOegarevA
)"L"(woL

tnerruC )1(

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 6P, 0-

6P 7 7P, 0 7P- 7 8P, 0 8P- 4 8P, 6 8P, 7 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0-

11P 4 21P, 0 21P- 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )4(

0.5 Am

:SETON

.sm001sitnerructuptuoegarevanehwseulavlacipyT.1

IlatoT.2 )kaep(LO 8P,2P,1P,0Prof 6 8P, 7 .sselroAm08ebtsum51Pdna41P,11P,01P,9P,

IlatoT )kaep(LO 8P,7P,6P,5P,4P,3Prof 0 8Pot 4 .sselroAm08ebtsum31Pdna21P,

IlatoT )kaep(HO .sselroAm04-ebtsum11Pdna,2P,1P,0Prof

IlatoT )kaep(HO 8Prof 6 8P, 7 .sselroAm04-ebtsum51Pdna41P,01P,9P,

IlatoT )kaep(HO .sselroAm04-ebtsum31Pdna21P,5P,4P,3Prof

IlatoT )kaep(HO 8Pdna,7P,6Prof 0 8Pot 4 .sselroAm04-ebtsum

.3 V HI Vdna LI 8Profecnerefer 7 8Pnehwseilppa 7 .troptupnielbammargorpasadesusi

8PnehwylppatonseodtI 7 Xsadesusi NIC .

.ylnoegakcapnip-441ehtnidedivorpera51Pot11P.4

≥
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)T58/C23M,58/C23M(puorG58/C23M 5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=5V

lobmyS retemaraP noitidnoCtnemerusaeM
dradnatS

tinU
.niM .pyT .xaM

4tedV egatloVnoitceteDegatloVwoL )1(

V 1CC V5.5ot0.3=

8.3 V

3tedV egatloVnoitceteDecapSteseR )1( 0.3 V

s3tedV egatloVdloHteseRegatloVwoL 0.2 V

r3tedV egatloVesaeleRteseRegatloVwoL )2( 1.3 V

:SETON
3tedV>4tedV.1

.deetnaraugtonsi3tedV>r3tedV.2

lobmyS retemaraP noitidnoCtnemerusaeM
dradnatS

tinU
.niM .pyT .xaM

)R-P(dt nehwegatloVylppuSlanretnIezilibatSotemiTtiaW
no-rewoP V 1CC V5.5ot0.3= 2 sm

)R-S(dt teseRnoitceteD.tuo-nworBesaeleRotemiTtiaW V 1CC V5.5otr3tedV= 6 )1( 02 sm

)A-E(dt tiucriCnoitceteDegatloVwoLrofemiTpu-tratS
noitarepO V 1CC V5.5ot0.3= 02 µs

:SETON
V.1 1CC V5=

td(P-R)

VCC1

CPU Clock

td(P-R)
Wait Time to Stabilize Internal
Supply Voltage when Power-on

td(S-R)

Vdet3r

VCC1

CPU Clock

td(S-R)
Wait Time to Release
Brown-out Detection Reset
(Hardware Reset 2)

VC26, VC27

td(E-A)

td(E-A)
Start-up Time for Low Voltage 
Detection Circuit Operation Stop Operating

Recommanded 
Operating Voltage

Low Voltage 
Detection Circuit

Table 5.7  Voltage Detection Circuit Electrical Characteristics (VCC1=VCC2=3.0 to 5.5V, Vss=0V at

Topr=25oC unless otherwise specified)

Table 5.8  Power Supply Timing

Figure 5.1  Power Supply Timing Diagram
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)T58/C23M,58/C23M(puorG58/C23M 5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=5V

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )BT( iBT NI )egdeenonodetnuoc(emiTelcyCtupnI 001 sn

wt )HBT( iBT NI )egdeenonodetnuoc(htdiW)"H"(hgiHtupnI 04 sn

wt )LBT( iBT NI )egdeenonodetnuoc(htdiW)"L"(woLtupnI 04 sn

ct )BT( iBT NI )segdehtobnodetnuoc(emiTelcyCtupnI 002 sn

wt )HBT( iBT NI )segdehtobnodetnuoc(htdiW)"H"(hgiHtupnI 08 sn

wt )LBT( iBT NI )segdehtobnodetnuoc(htdiW)"L"(woLtupnI 08 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )BT( iBT NI emiTelcyCtupnI 004 sn

wt )HBT( iBT NI htdiW)"H"(hgiHtupnI 002 sn

wt )LBT( iBT NI htdiW)"L"(woLtupnI 002 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )BT( iBT NI emiTelcyCtupnI 004 sn

wt )HBT( iBT NI htdiW)"H"(hgiHtupnI 002 sn

wt )LBT( iBT NI htdiW)"L"(woLtupnI 002 sn

lobmyS retemaraP
dradnatS

tinU
.niM xaM

ct )DA( DA GRT )reggirtrofderiuqer(emiTelcyCtupnI 0001 sn

wt )LDA( DA GRT htdiW)"L"(woLtupnI 521 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )KC( emiTelcyCtupnIiKLC 002 sn

wt )HKC( htdiW)"H"(hgiHtupnIiKLC 001 sn

wt )LKC( htdiW)"L"(woLtupnIiKLC 001 sn

dt )Q-C( emiTyaleDtuptuOiDxT 08 sn

ht )Q-C( emiTdloHiDxT 0 sn

ust )C-D( emiTputeStupnIiDxR 03 sn

ht )Q-C( emiTdloHtupnIiDxR 09 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

wt )HNI( htdiW)"H"(hgiHtupnIiTNI 052 sn

wt )LNI( htdiW)"L"(woLtupnIiTNI 052 sn

Timing Requirements

(VCC1 = VCC2 = 4.2 to 5.5V, VSS = 0V at Topr = –20 to 85oC unless otherwise specified)

Table 5.16  Timer B Input (Count Source Input in Event Counter Mode)

Table 5.17  Timer B Input (Pulse Period Measurement Mode)

Table 5.18  Timer B Input (Pulse Width Measurement Mode)

Table 5.19  A/D Trigger Input

Table 5.20  Serial I/O

_______

Table 5.21  External Interrupt INTi Input
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5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=3.3V

)T58/C23M,58/C23M(puorG58/C23M

Table 5.25  A/D Conversion Characteristics (VCC1=VCC2=AVCC=VREF= 3.0 to 3.6V, VSS=AVSS=0V

                 at Topr = –20 to 85oC, f(BCLK) = 24MHZ unless otherwise specified)

Table 5.26  D/A Conversion Characteristics (VCC1=VCC2=VREF=3.0 to 3.6V, VSS=AVSS=0V

   at Topr = –20 to 85oC, f(BCLK) = 24MHZ unless otherwise specified)

lobmyS retemaraP noitidnoCtnemerusaeM
dradnatS

tinU
.niM .pyT .xaM

- noituloseR V FER V= 1CC 01 stiB

LNI rorrEytiraenilnoNlargetnI )tib-8(H&SoN V 1CC V= 2CC V= FER V3.3= 2± BSL

LND rorrEytiraenilnoNlaitnereffiD )tib-8(H&SoN 1± BSL

- rorrEtesffO )tib-8(H&SoN 2± BSL

- rorrEniaG )tib-8(H&SoN 2± BSL

R REDDAL reddaLrotsiseR V FER V= 1CC 8 04 kΩ

t VNOC emiTnoisrevnoCtib-8 )2,1( 1.6 µs

V FER egatloVecnerefeR 3 V 1CC V

V AI egatloVtupnIgolanA 0 V FER V

dloHdnaelpmaS:H&S
:SETON

X(fediviD.1 NI peekot,zHM01gnideecxefi,) φ .sselrozHM01taycneuqerfDA
.elbaliavatonH&S.2

lobmyS retemaraP noitidnoCtnemerusaeM
dradnatS

tinU
.niM .pyT .xaM

- noituloseR 8 stiB

- ycaruccAetulosbA 0.1 %

t US emiTputeS 3 µs

RO ecnatsiseRtuptuO 4 01 02 kΩ

I FERV tnerruCtupnIylppuSrewoPecnerefeR )1etoN( 0.1 Am

:SETON
gniebton,retrevnocA/Dehtfo)1,0=i(retsigeriADehT.retrevnocA/DenognisunehwstlusertnemerusaeM.1

00"ottessi,desu 61 .dedulcxesiretrevnocD/AehtnireddalrotsiserehT."
I FERV Von("0"ottessiretsiger1NOC0DAehtnitibTUCVehtfineveswolf FER .)noitcennoc
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5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=3.3V

)T58/C23M,58/C23M(puorG58/C23M

Timing Requirements

(VCC1=VCC2= 3.0 to 3.6V, VSS = 0V at Topr = –20 to 85oC unless otherwise specified)

Table 5.34  Timer B Input (Count Source Input in Event Counter Mode)

Table 5.35  Timer B Input (Pulse Period Measurement Mode)

Table 5.36  Timer B Input (Pulse Width Measurement Mode)

Table 5.37  A/D Trigger Input

Table 5.38  Serial I/O

_______

Table 5.39  External Interrupt INTi Input

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )BT( iBT NI )egdeenonodetnuoc(emiTelcyCtupnI 001 sn

wt )HBT( iBT NI )egdeenonodetnuoc(htdiW)"H"(hgiHtupnI 04 sn

wt )LBT( iBT NI )egdeenonodetnuoc(htdiW)"L"(woLtupnI 04 sn

ct )BT( iBT NI )segdehtobnodetnuoc(emiTelcyCtupnI 002 sn

wt )HBT( iBT NI )segdehtobnodetnuoc(htdiW)"H"(hgiHtupnI 08 sn

wt )LBT( iBT NI )segdehtobnodetnuoc(htdiW)"L"(woLtupnI 08 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )BT( iBT NI emiTelcyCtupnI 004 sn

wt )HBT( iBT NI htdW)"H"(hgiHtupnI 002 sn

wt )LBT( iBT NI htdiW)"L"(woLtupnI 002 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )BT( iBT NI emiTelcyCtupnI 004 sn

wt )HBT( iBT NI htdiW)"H"(hgiHtupnI 002 sn

wt )LBT( iBT NI htdiW)"L"(woLtupnI 002 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )DA( DA GRT )reggirtrofderiuqer(emiTelcyCtupnI 0001 sn

wt )LDA( DA GRT htdiW)"L"(woLtupnI 521 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )KC( emiTelcyCtupnIiKLC 002 sn

wt )HKC( htdiW)"H"(hgiHtupnIiKLC 001 sn

wt )LKC( htdiW)"L"(woLtupnIiKLC 001 sn

dt )Q-C( emiTyaleDtuptuOiDxT 08 sn

ht )Q-C( emiTdloHiDxT 0 sn

ust )C-D( emiTputeStupnIiDxR 03 sn

ht )Q-C( emiTdloHtupnIiDxR 09 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

wt )HNI( htdiW)"H"(hgiHtupnIiTNI 052 sn

wt )LNI( htdiW)"L"(woLtupnIiTNI 052 sn
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)T58/C23M,58/C23M(puorG58/C23M 5.  Electrical Characteristics (M32C/85)

BCLK

CSi

ADi

RD
-3ns.min

BHE

ADi
/DBi

30ns.min

td(BCLK-RD)

tsu(DB-BCLK)

tdz(RD-AD)
8ns.max

ALE

td(BCLK-ALE)
18ns.max

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

th(BCLK-RD) th(RD-AD)

td(BCLK-AD)

th(BCLK-CS)

th(RD-CS)

th(BCLK-ALE)

tcyc

Memory Expansion Mode and Microprocessor Mode
(when accessing external memory space and using the multiplexed bus)

0ns.min

BCLK

CSi

ADi
BHE

ADi
/DBi

WR,WRL,
WRH

ALE

th(BCLK-WR)

18ns.max

tac2(AD-DB)

[ Read Timing ] (2φ +2φ Bus Cycles)

Address

(1) (1)

(1)

(1)

(1)

td(AD-ALE)=(tcyc/2 x n-20)ns.min (if external bus cycle is aφ + bφ, n=a)

th(ALE-AD)=(tcyc/2 x n-10)ns.min (if external bus cycle is 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 is aφ + bφ, m=(b x 2)-1)

tac2(AD-DB)=(tcyc/2 x p-35)ns.max (if external bus cycle is aφ + bφ, p={(a+b-1) x 2}+1)

NOTES: 
    1. Varies with operation frequency:

(1)

[ Write Timing ] (2φ +2φ Bus Cycles)

Address Address

td(AD-ALE)=(tcyc/2 x n - 20)ns.min 

(if external bus cycle is aφ + bφ, n=a)
th(ALE-AD)=(tcyc/2 x n -10)ns.min 

(if external bus cycle is  aφ + bφ, n=a)
th(WR-AD)=(tcyc/2-10)ns.min, 
th(WR-CS)=(tcyc/2-10)ns.min, th(WR-DB)=(tcyc/2-20)ns.min
td(DB-WR)=(tcyc/2 x m-25)ns.min 

(if external bus cycle is aφ + bφ, m=(b x 2)-1)

NOTES:
     2. Varies with operation frequency:

 Measurement Conditions:
• VCC1=VCC2=3.0 to 3.6V
• Input high and low voltage: 

VIH=1.5V, VIL=0.5V
• Output high and low voltage: 

VOH=1.5V, VOL=1.5V

Vcc1=Vcc2=3.3V

18ns.max
td(BCLK-WR) th(WR-AD)(2)

th(BCLK-AD)
0ns.min

Data output

th(ALE-AD)

-2ns.min
td(BCLK-ALE) th(BCLK-ALE)

18ns.max

18ns.max

0ns.minth(WR-CS)

td(AD-ALE)

td(BCLK-CS)

td(BCLK-AD)

th(BCLK-CS)

td(DB-WR) th(WR-DB)

tcyc

(2) (2)

(2)

(2) (2)

18ns.max

18ns.max

18ns.max

0ns.min

0ns.mintac2(RD-DB)

-2ns.min

td(BCLK-CS)

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

Data input Address

tcyc= 10
f(BCLK)

9

Figure 5.8  VCC1=VCC2=3.3V Timing Diagram (2)
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5.  Electrical Characteristics (M32C/85T))T58/C23M,58/C23M(puorG58/C23M

lobmyS retemaraP
dradnatS

tinU
.niM .pyT .xaM

(f KLCB ) ycneuqerFtupnIUPC V 1CC V5.5ot2.4= 0 23 zHM

X(f NI ) ycneuqerFtupnIkcolCniaM V 1CC V5.5ot2.4= 0 23 zHM

X(f NIC ) ycneuqerFkcolCbuS 867.23 05 zHk

(f gniR ) (ycneuqerFrotallicsOpihc-nO V 1CC V= 2CC 52=rpoT,V0.5= )C° 5.0 1 2 zHM

(f LLP ) ycneuqerFkcolCLLP V 1CC V5.5ot2.4= 01 23 zHM

t )LLP(US rezisehtnySycneuqerFLLPezilibatSotemiTtiaW V 1CC V0.5= 5 sm

Table 5.43  Recommended Operating Conditions (Continued)

     (VCC1=VCC2=4.2 to 5.5V, VSS=0V at Topr = -40 to 85oC (T version) unless otherwise specified)
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5.  Electrical Characteristics (M32C/85T)

VCC1=VCC2=5V

)T58/C23M,58/C23M(puorG58/C23M

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )AT( iAT NI emiTelcyCtupnI 001 sn

wt )HAT( iAT NI htdiW)"H"(hgiHtupnI 04 sn

wt )LAT( iAT NI htdiW)"L"(woLtupnI 04 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )AT( iAT NI emiTelcyCtupnI 004 sn

wt )HAT( iAT NI htdiW)"H"(hgiHtupnI 002 sn

wt )LAT( iAT NI htdiW)"L"(woLtupnI 002 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )AT( iAT NI emiTelcyCtupnI 002 sn

wt )HAT( iAT NI htdiW)"H"(hgiHtupnI 001 sn

wt )LAT( iAT NI htdiW)"L"(woLtupnI 001 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

wt )HAT( iAT NI htdiW)"H"(hgiHtupnI 001 sn

wt )LAT( iAT NI htdiW)"L"(woLtupnI 001 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )PU( iAT TUO emiTelcyCtupnI 0002 sn

wt )HPU( iAT TUO htdiW)"H"(hgiHtupnI 0001 sn

wt )LPU( iAT TUO htdiW)"L"(woLtupnI 0001 sn

ust )NIT-PU( iAT TUO emiTputeStupnI 004 sn

ht )PU-NIT( iAT TUO emiTdloHtupnI 004 sn

Timing Requirements

(VCC1=VCC2=4.2 to 5.5V, VSS=0V at Topr= -40 to 85oC (T version) unless otherwise specified)

Table 5.50  Timer A Input (Count Source Input in Event Counter Mode)

Table 5.51  Timer A Input (Gate Input in Timer Mode)

Table 5.52  Timer A Input (External Trigger Input in One-Shot Timer Mode)

Table 5.53 Timer A Input (External Trigger Input in Pulse Width Modulation Mode)

Table 5.54  Timer A Input (Counter Increment/Decrement Input in Event Counter Mode)
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