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M32C/85 Group (M32C/85, M32C/85T)

1. Overview

I
o
lon

|(

MW _ -XXX GP

Package Type:
FP = Package PRQP0100JB-A (100P6S-A)
GP = Package PLQP0100KB-A (100P6Q-A)
Package PLQPO0144KA-A (144P6Q-A)
ROM Number:
Omitted in the Flash Memory Version

Classification:
Blank = General Industrial Use
T =T Version
ROM Capacity:
W = 320 Kbytes
H = 384 Kbytes
J =512 Kbytes

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

RAM Capacity, Pin Count, etc
M32C/85 Group

M16C Family

Figure 1.2 Product Numbering System
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M32C/85 Group (M32C/85, M32C/85T) 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 (1)
The | flag enables a maskable interrupt.
Interrupt is disabled when the | flag is set to "0" and enabled when the | flag is set to "1". The | 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 (DMDO, DMD1)
- DMA transfer count register (DCTO, DCT1)
- DMA transfer count reload register (DRCO, DRC1)
- DMA memory address register (DMAO, DMAL)
- DMA SFR address register (DSA0, DSA1)
- DMA memory address reload register (DRAO, DRA1)
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M32C/85 Group (M32C/85, M32C/85T)

4. Special Function Registers (SFR)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
000016
000116
000216
000316
) 1000 00002(CNVss pin ="L")
000416 | Processor Mode Register(l) PMO 0000 00112(CNVss pin =H")
000516 | Processor Mode Register 1 PM1 0016
000616 | System Clock Control Register 0 CMO 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
i ) XXXX 10002(BYTE pin ="L")
000B16 | External Data Bus Width Control Register(® 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 O RMADO 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 PLCO 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(?) D4INT 0016

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. The PM01 and PMOO bits in the PMO 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.
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M32C/85 Group (M32C/85, M32C/85T)

4. Special Function Registers (SFR)

Address

Register

Symbol

Value after RESET

003016

003116

003216

003316

003416

003516

003616

003716

003816
003916
003A16

Address Match Interrupt Register 6

RMADG6

00000016

003B16

003C16
003D16
003E16

Address Match Interrupt Register 7

RMAD7

00000016

003F16

004016

004116

004216

004316

004416

004516

004616

004716

004816

External Space Wait Control Register 0(1)

EWCRO

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

004C1s6

004D16

004E16

004F16

005016

005116

005216

005316

005416

005516

Flash Memory Control Register 1

FMR1

0000 01012

005616

005716

Flash Memory Control Register 0

FMRO

0000 00012(Flash memory version)
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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M32C/85 Group (M32C/85, M32C/85T)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
006016

006116

006216

006316

006416

006516

006616

006716

006816 | DMAO Interrupt Control Register DMoIC 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 AO Interrupt Control Register TAOIC XXXX X0002
006D16 | UART3 Receive /ACK Interrupt Control Register S3RIC XXXX X0002
006Ez16 | 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 | UARTO/UART3 Bus Conflict Detect Interrupt Control Register BCNOIC/BCN3IC XXXX X0002
007216 | UARTO Receive/ACK Interrupt Control Register SORIC XXXX X0002
007316 | A/DO Conversion Interrupt Control Register ADOIC XXXX X0002
007416 | UART1 Receive/ACK Interrupt Control Register S1RIC XXXX X0002

Intelligent 1/O Interrupt Control Register 0/ 1100IC/

007516 CAN Interrupt 3 Control Register CAN3IC XXXX X0002
007616 | Timer B1 Interrupt Control Register TB1IC XXXX X0002
007716 | Intelligent I/O Interrupt Control Register 2 11021C XXXX X0002
007816 | Timer B3 Interrupt Control Register TB3IC XXXX X0002
007916 | Intelligent I/O Interrupt Control Register 4 11041C XXXX X0002
007Az16 | INT5 Interrupt Control Register INT5IC XX00 X0002
007B16

007C16 | INT3 Interrupt Control Register INT3IC XX00 X0002
007Dz1s6 | Intelligent I/O Interrupt Control Register 8 1108IC XXXX X0002
007E16 | INT1 Interrupt Control Register INT1IC XX00 X0002

Intelligent I/O Interrupt Control Register 10/ 11010IC/

007F16 CAN Interrupt 1 Control Register CAN1IC XXXX X0002
008016

008116 | CAN Interrupt 2 Control Register CAN2IC XXXX X0002
008216

008316

008416

008516

008616

008716

008816 | DMAL Interrupt Control Register DM1IC XXXX X0002
008916 | UART2 Transmit /NACK Interrupt Control Register S2TIC XXXX X0002
008A16 | DMAS3 Interrupt Control Register DM3IC XXXX X0002
008B16 | UART3 Transmit /NACK Interrupt Control Register S3TIC XXXX X0002
008C16 | Timer Al Interrupt Control Register TAlIC XXXX X0002
008D16 | UART4 Transmit /NACK Interrupt Control Register S4TIC XXXX X0002
008Ez16 | 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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M32C/85 Group (M32C/85, M32C/85T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
015016
015116
015216
015316
015416
015516
015616
015716
015816
015916
015A16
015B16
015C1s6
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
017Cz1s
017D16
to
01DF16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/85 Group (M32C/85, M32C/85T)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
021016 ) 0016(2)
021116 CANO Slot Interrupt Mask Register COSIMKR 0016
021216
021316
021416 | CANO Error Interrupt Mask Register COEIMKR XXXX X0002(2)
021516 | CANO Error Interrupt Status Register COEISTR XXXX X0002(2)
021616 | CANO Error Cause Register COEFR 0016
021716 | CANO Baud Rate Prescaler COBRP 0000 00012
021816
021916 | CANO Mode Register COMDR XXXX XX002)
021A16
021B16
021C16
021D16
021E16
021F16
022016 _ _ 0016() ‘
022116 CANO Single Shot Control Register COSSCTLR 0016
022216
022316
022416 _ _ 0016()
022516 CANO Single Shot Status Register COSSSTR 0016
022616
022716
022816 | CANO Global Mask Register Standard IDO COGMRO XXX0 00002
022916 | CANO Global Mask Register Standard ID1 COGMR1 XX00 00002
022A16 | CANO Global Mask Register Extended IDO COGMR2 XXXX 00002(2)
022B16 | CANO Global Mask Register Extended ID1 COGMR3 0016
022C16 | CANO Global Mask Register Extended ID2 COGMR4 XX00 00002
022D16
022E16
022F16
CANO Message Slot 0 Control Register / COMCTLO/ 0000 00002 (Note 1)
023016 CANO Local Mask Register A Standard 1DO COLMARO XXX0 00002
CANO Message Slot 1 Control Register / COMCTL1/ 0000 00002
023116 CANO Local Mask Register A Standard ID1 COLMAR1 XX00 00002
CANO Message Slot 2 Control Register / COMCTL2/ 0000 00002
023216 CANO Local Mask Register A Extended IDO COLMAR2 XXXX 00002(2)
CANO Message Slot 3 Control Register / COMCTL3/ 0016(@
023316 | AN local Mask Register A Extended 1D1 COLMAR3 0016
CANO Message Slot 4 Control Register / COMCTL4/ 0000 00002
023416 CANO Local Mask Register A Extended 1D2 COLMAR4 XX00 000022
023516 | CANO Message Slot 5 Control Register COMCTL5 0016
023616 | CANO Message Slot 6 Control Register COMCTL6 0016
023716 | CANO Message Slot 7 Control Register COMCTL? 0016
CANO Message Slot 8 Control Register / COMCTLS/ 0000 00002
023816 CANO Local Mask Register B Standard IDO COLMBRO XXX0 000022
CANO Message Slot 9 Control Register / COMCTLY/ 0000 00002
023916 CANO Local Mask Register B Standard ID1 COLMBR1 XX00 00002 v

X: Indeterminate

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

1. The BANKSEL bit in the COCTLR1 register switches functions for addresses 022016 to 023F16.
2. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) after reset and
applying the clock to the CAN module.

Rev. 1.21 Jul. 01, 2005 Page 32 of 87

RENESAS



M32C/85 Group (M32C/85, M32C/85T)

4. Special Function Registers (SFR)

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.

Address Register Symbol Value after RESET
CAN1 Message Slot 10 Control Register / C1MCTL10/ 0000 00002(2) |

02BA1s CAN1 Local Mask Register B Extended IDO C1LMBR2 XXXX 00002(2)
CAN1 Message Slot 11 Control Register / C1IMCTL11/ 00162

02BB16 | - AN1 Local Mask Register B Extended ID1 C1LMBR3 0016(2)
CAN1 Message Slot 12 Control Register / CIMCTL12/ 0000 00002 (Note 1)

02BC16 CAN1 Local Mask Register B Extended 1D2 C1LMBR4 XX00 00002

02BD16 | CAN1 Message Slot 13 Control Register C1MCTL13 0016

02BE16 | CAN1 Message Slot 14 Control Register C1MCTL14 0016

02BF16 | CAN1 Message Slot 15 Control Register C1MCTL15 0016 ‘

02C016 XX16

02C116 X0 Register YO Register XO0R,YOR XX16

02C216 XX16

02C316 X1 Register Y1 Register X1R,Y1R XX16

02C416 XX16

02C516 X2 Register Y2 Register X2R,Y2R XX16

02C616 XX16

02C716 X3 Register Y3 Register X3R,Y3R XX16

02C816 XX16

02C916 X4 Register Y4 Register X4R,Y4R XX16

02CA16 XX16

02CB16 X5 Register Y5 Register X5R,Y5R XX16

02CCi1s6 XX16

02CD16 X6 Register Y6 Register X6R,Y6R XX16

02CE16 XX16

02CE16 X7 Register Y7 Register X7R,Y7R XX16

02D016 XX16

02D116 X8 Register Y8 Register X8R,Y8R XX16

02D216 XX16

02D316 X9 Register Y9 Register X9R,Y9R XX16

02D416 XX16

02D516 X10 Register Y10 Register X10R,Y10R XX16

02D616 XX16

02D716 X11 Register Y11 Register X11R,Y11R XX16

02D816 XX16

02D916 X12 Register Y12 Register X12R,Y12R XX16

02DA16 XX16

02DB16 X13 Register Y13 Register X13R,Y13R XX16

02DC16 XX16

02DD16 X14 Register Y14 Register X14R,Y14R XX16

02DE16 XX16

02DE16 X15 Register Y15 Register X15R,Y15R XX16
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M32C/85 Group (M32C/85, M32C/85T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
02EO016 | 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
02EB16 UART1 Transmit Buffer Register UlTB XX16
02EC16 | UART1 Transmit/Receive Control Register 0 ul1co 0000 10002
02ED16 | UART1 Transmit/Receive Control Register 1 UlC1 0000 00102
02EE16 XX16
02EF1s UART1 Receive Buffer Register U1RB 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
02FB16 UART4 Transmit Buffer Register U4TB XX16
02FC16 | UART4 Transmit/Receive Control Register O u4co 0000 10002
02FD16 | UART4 Transmit/Receive Control Register 1 U4C1l 0000 00102
02FE1s6 XX16
02FE16 UART4 Receive Buffer Register U4RB XX16
030016 | Timer B3, B4, B5 Count Start Flag TBSR 000X XXXX2
030116

030216 XX16
030316 Timer Al-1 Register TAll XX16
030416 XX16
030516 Timer A2-1 Register TA21 XX16
030616 XX16
030716 Timer A4-1 Register TA41 XX16
030816 | Three-Phase PWM Control Register 0 INVCO 0016
030916 | Three-Phase PWM Control Register 1 INVC1 0016
030A16 | Three-Phase Output Buffer Register 0 IDBO 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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M32C/85 Group (M32C/85, M32C/85T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
031016 XX16
031116 Timer B3 Register TB3 XX16
031216 XX16
031316 Timer B4 Register TB4 XX16
031416 XX16
031516 Timer B5 Register TB5 XX16
031616

031716

031816

031916

031A16

031B16 | Timer B3 Mode Register TB3MR 00XX 00002
031Cz16 | 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 | UARTS3 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 | UARTS3 Bit Rate Register U3BRG XX16
032A16 . ) XX16
032B16 UART3 Transmit Buffer Register U3TB XX16
032C16 | UART3 Transmit/Receive Control Register 0 uU3Co 0000 10002
032D16 | UART3 Transmit/Receive Control Register 1 u3C1 0000 00102
032E16 ) . XX16
032F16 UART3 Receive Buffer Register U3RB 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
033B16 UART2 Transmit Buffer Register uU2TB XX16
033C16 | UART2 Transmit/Receive Control Register 0 u2co 0000 10002
033D16 | UART2 Transmit/Receive Control Register 1 uU2C1 0000 00102
033E16 ) . XX16
033F16 UART2 Receive Buffer Register U2RB XX16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/85 Group (M32C/85, M32C/85T) 4. Special Function Registers (SFR)

<144-pin package>

Address Register Symbol Value after RESET
03A016 | Function Select Register A8 PS8 X000 00002
03Al16 | Function Select Register A9 PS9 0016
03A216

03A316

03A416

03A516

03A616

03A716 | Function Select Register D1 PSD1 XOXX XX002
03A816

03A916

03AA16

03AB16

03AC1s6 | Function Select Register C2 PSC2 XXXX X00X2
03AD16 | Function Select Register C3 PSC3 XOXX XXXX2
03AE16

03AF16 | Function Select Register C PSC 00X0 00002
03B016 | Function Select Register AO PSO 0016
03B1l16 | Function Select Register A1 PS1 0016
03B216 | Function Select Register BO PSLO 0016
03B316 | Function Select Register B1 PSL1 0016
03B416 | Function Select Register A2 pPS2 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

03CO016 | 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
03CCa1is6 | Port P12 Register P12 XX16
03CDa1s | Port P13 Register P13 XX16
03CEz16 | 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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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)

Table 5.2 Recommended Operating Conditions
(Vcci=Vce2=3.0V to 5.5V at Topr=— 20 to 85°C unless otherwise specified)

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
Vccei, Vee2 | Supply Voltage (Vcci= Vece) 3.0 5.0 5.5 \%
AVcc Analog Supply Voltage Vcel \%
Vss Supply Voltage 0 \%
AVss Analog Supply Voltage 0 \'%
ViH Input High ("H") |P20-P27, P30-P37, P40-P47, P50-P57, P11o-P114, P120- 0.8Vcez Vce2 \Y
Voltage P127, P130-P137%)
P60-P67, P72-P77, P80-P87(3), P90o-P97, P100-P107, P14o- 0.8Vcct Vcel
P14s, P150-P1574), Xin, RESET, CNVss, BYTE
P70, P71 0.8Vcc1 6.0
PQo-P07, P1o-P17 (in single-chip mode) 0.8Vcez Vce2
P0o-P0O7, P1o-P17 0.5Vcez Vcez
(in memory expansion mode and microprocesor mode)
ViL Input Low ("L") P20-P27, P30-P37, P40-P47, P50-P57, P110-P114, P120- 0 0.2Vcez \Y
Voltage P127, P130-P137%)
P60-P67, P70-P77, P80-P87(3), P9o-P97, P100-P107, P14o- 0 0.2Vcc1
P14, P150-P1574), Xin, RESET, CNVss, BYTE
PQo-P07, P1o-P17 (in single-chip mode) 0 0.2Vce2
P0o-P07, P1lo-P17 0 0.16Vcce2
(in memory expansion mode and microprocesor mode)
|oH(peak) Peak Output P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- -10.0 mA
High ("H") P67, P72-P77, P80-P84, P86, P87, P9o-P97, P100-P107, P11o-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P157¢)
|oH(avg) Average Output |P0o0-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- -5.0 mA
High ("H") P67, P72-P77, P80-P84, P8s, P87, P90-P97, P100-P107, P11o-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P157%)
loL(peak) Peak Output Low |P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 10.0 mA
("L") Current® P67, P70-P77, P80-P84, P8e, P87, P90o-P97, P100-P107, P11lo-
P114, P120-P127, P130-P137, P140-P146, P150-P157(*
loL(avg) Average Output |POo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 5.0 mA
Low ("L") P67, P70-P77, P80-P84, P8s, P87, P90-P97, P100-P107, P11o-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P157¢)

NOTES:

1. Typical values when average output current is 100ms.

2. Total loLpeak) for PO, P1, P2, P8s, P87, P9, P10, P11, P14 and P15 must be 80mA or less.
Total loLpeak) for P3, P4, P5, P6, P7, P8o to P84, P12 and P13 must be 80mA or less.
Total loH(peak) for PO, P1, P2, and P11 must be -40mA or less.

Total loH(peak) for P8s, P87, P9, P10, P14 and P15 must be -40mA or less.
Total loH(peak) for P3, P4, P5, P12 and P13 must be -40mA or less.
Total loH(peak) for P6, P7, and P8o to P84 must be -40mA or less.

3. Vi1 and Vi reference for P87 applies when P87 is used as a programmable input port.
It does not apply when P87 is used as Xcin.

4. P11 to P15 are provided in the 144-pin package only.
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)

Vcci=Vcce=5V
Table 5.7 Voltage Detection Circuit Electrical Characteristics (Vcci=Vcc2=3.0 to 5.5V, Vss=0V at
Topr=25°C unless otherwise specified)

o Standard .
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
Vdet4 Low Voltage Detection Voltage® 3.8 \Y
Vdet3 Reset Space Detection Voltage® 3.0 \%
Vcci1=3.0 to 5.5V
Vdet3s Low Voltage Reset Hold Voltage 2.0 \%
Vdet3r Low Voltage Reset Release Voltage® 3.1 \%
NOTES:
1. Vdet4 >Vdet3
2. Vdet3r >Vdet3 is not guaranteed.
Table 5.8 Power Supply Timing
- Standard _
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
td(P-R) ¥Va|t Time to Stabilize Internal Supply Voltage when Vee1=3.0 to 5.5V 2 ms
ower-on
td(S-R) |Wait Time to Release Brown-out. Detection Reset Vcci=Vdet3r to 5.5V 60 | 20 | ms
) Start-up Time for Low Voltage Detection Circuit _
td(E-A) Operation Vcc1=3.0 to 5.5V 20 us
NOTES:
1. Vcci=5Vv
Recommanded : E
Operating Voltage . .
td(P-R) T '
Wait Time to Stabilize Internal Vcel ' >
Supply Voltage when Power-on ! td(P-R)
CPU Clock
td(S-R)

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

CPU Clock

|

VC26, VC27
td(E-A) 4‘

Start-up Time for Low Voltage
Detection Circuit Operation Low Voltage

Detection Circuit

Stop

-—
' td(E-A)

| Operating

Figure 5.1 Power Supply Timing Diagram
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)

Vcci=Vecee=5V
Timing Requirements
(Vccr =Vceez =4.2t0 5.5V, Vss = 0V at Topr =—20 to 85°C unless otherwise specified)

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

Standard )
Symbol Parameter - Unit
Min. Max.
tc(re) TBiiN Input Cycle Time (counted on one edge) 100 ns
tW(TBH) TBin Input High ("H") Width (counted on one edge) 40 ns
tw(TBL) TBin Input Low ("L") Width (counted on one edge) 40 ns
tcr) TBiiN Input Cycle Time (counted on both edges) 200 ns
tw(TBH) TBiiN Input High ("H") Width (counted on both edges) 80 ns
tw(tsL) TBiiN Input Low ("L") Width (counted on both edges) 80 ns
Table 5.17 Timer B Input (Pulse Period Measurement Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
tc(tB) TBiiN Input Cycle Time 400 ns
tw(TBH) TBiiN Input High ("H") Width 200 ns
tw(TsL) TBiin Input Low ("L") Width 200 ns
Table 5.18 Timer B Input (Pulse Width Measurement Mode)
Standard
Symbol Parameter Unit
Min. Max.
tc(Te) TBiiN Input Cycle Time 400 ns
tw(TBH) TBiiN Input High ("H") Width 200 ns
tw(TsL) TBiN Input Low (L") Width 200 ns
Table 5.19 A/D Trigger Input
Standard )
Symbol Parameter - Unit
Min. Max
tc(Ap) ADTRG Input Cycle Time (required for trigger) 1000 ns
tw(abL) ADTRG Input Low ("L") Width 125 ns
Table 5.20 Serial /O
Standard )
Symbol Parameter - Unit
Min. Max.
tc(ck) CLKi Input Cycle Time 200 ns
tW(CKH) CLKi Input High ("H") Width 100 ns
twi(ckL) CLKi Input Low ("L") Width 100 ns
tdc-Q) TxDi Output Delay Time 80 ns
thc-) TxDi Hold Time 0 ns
tsu(-c) RxDi Input Setup Time 30 ns
thc-Q) RxDi Input Hold Time 90 ns
Table 5.21 External Interrupt INTi Input
Standard )
Symbol Parameter - Unit
Min. Max.
tW(NH) INTi Input High ("H") Width 250 ns
twnL INTi Input Low ("L") Width 250 ns
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M32C/85 Group (M32C/85, M32C/85T)

5. Electrical Characteristics (M32C/85)

Vcci=Vcee=3.3V
Table 5.25 A/D Conversion Characteristics (Vcci=Vcc2=AVcc=VREF= 3.0 to 3.6V, VSS=AVss=0V
at Topr = -20to 85°C, f(BCLK) = 24MHz unless otherwise specified)

Symbol Parameter Measurement Condition Standard Unit
Min. | Typ.| Max.
- Resolution VReEF=Vcci 10 | Bits
INL Integral Nonlinearity Error No S&H (8-bit) Vcc1=Vecz=VRer=3.3V +2 |LSB
DNL Differential Nonlinearity Error  [No S&H (8-bit) +1 |LSB
- Offset Error No S&H (8-hit) +2 |[LSB
- Gain Error No S&H (8-bit) +2 |LSB
RLAbDER |Resistor Ladder VREF=Vcc1 8 40 | kQ
tcony 8-bit Conversion Time® 2 6.1 us
VREF Reference Voltage 3 Veer| V
Via Analog Input Voltage 0 VREF | V
S&H: Sample and Hold
NOTES:

1. Divide f(Xin), if exceeding 10 MHz, to keep @AD frequency at 10 MHz or less.
2. S&H not available.

Table 5.26 D/A Conversion Characteristics (Vcci=Vcc2=VRer=3.0 to 3.6V, VSsS=AVss=0V
at Topr = -20 to 85°C, f(BCLK) = 24MHz unless otherwise specified)

Symbol Parameter Measurement Condition Standard Unit
Min. | Typ. | Max.
- Resolution 8 Bits
- Absolute Accuracy 1.0 %
tsu Setup Time 3 ps
Ro Output Resistance 4 10 20 | kQ
IVREF Reference Power Supply Input Current (Note 1) 1.0 | mA
NOTES:

1. Measurement results when using one D/A converter. The DA register (i=0, 1) of the D/A converter, not being
used, is set to "0016". The resistor ladder in the A/D converter is excluded.
Ivrer flows even if the VCUT bit in the ADOCONL1 register is set to "0" (no VRer connection).
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)
Vcci=Vcee=3.3V

Timing Requirements
(Vcci=Vee2=3.0 to 3.6V, Vss = 0V at Topr = —20 to 85°C unless otherwise specified)

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

Standard )
Symbol Parameter - Unit
Min. Max.
tc(re) TBiiN Input Cycle Time (counted on one edge) 100 ns
tW(TBH) TBiN Input High ("H") Width (counted on one edge) 40 ns
tw(TBL) TBiN Input Low ("L") Width (counted on one edge) 40 ns
tc(re) TBiN Input Cycle Time (counted on both edges) 200 ns
tW(TBH) TBiN Input High ("H") Width (counted on both edges) 80 ns
tw(TBL) TBiN Input Low ("L") Width (counted on both edges) 80 ns
Table 5.35 Timer B Input (Pulse Period Measurement Mode)
Standard _
Symbol Parameter - Unit
Min. Max.
tc(re) TBiN Input Cycle Time 400 ns
tw(TBH) TBiin Input High ("H") Wdth 200 ns
tw(TBL) TBiin Input Low ("L") Width 200 ns
Table 5.36 Timer B Input (Pulse Width Measurement Mode)
Standard
Symbol Parameter Unit
Min. Max.
tc(rs) TBiN Input Cycle Time 400 ns
tw(TBH) TBiin Input High ("H") Width 200 ns
tw(TBL) TBiN Input Low ("L") Width 200 ns
Table 5.37 A/D Trigger Input
Standard _
Symbol Parameter - Unit
Min. Max.
tcap) ADTRG Input Cycle Time (required for trigger) 1000 ns
tw(abL) ADTRG Input Low ("L") Width 125 ns
Table 5.38 Serial /0
Standard _
Symbol Parameter - Unit
Min. Max.
teek) CLKi Input Cycle Time 200 ns
tW(CKH) CLKi Input High ("H") Width 100 ns
twi(cKL) CLKi Input Low ("L") Width 100 ns
tdc-Q) TxDi Output Delay Time 80 ns
thc-Q) TxDi Hold Time 0 ns
tsu(-c) RxDi Input Setup Time 30 ns
thc-Q) RxDi Input Hold Time 90 ns
Table 5.39 External Interrupt INTi Input
Standard )
Symbol Parameter - Unit
Min. Max.
tW(NH) INTi Input High ("H") Width 250 ns
tw(NL) INTi Input Low ("L") Width 250 ns
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)

| Vcc1=Vce2=3.3V |

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

[ Read Timing ] (2¢ +2¢Bus Cycles) . .

BCLK - - 5 : :
td(BCLK-ALE)  th(BCLK-ALE) i i
| 18ns.max - 4 -2ns.min :
ALE l : +/ P\

th(BCLK-CS)

td(BCLK-CS) -«

' 1 10ns.min
\

th(RD-CS) /—

'<—> 18ns.max

W
'
' '
' '
' '
' '
' '
' '
' '
' '
H '
T T
H '
H '
H '
H '
H '
H '
' '
' '
H '
T

tcyc

i ! : E (L : v E H :
Lo td(aD-ALEfY th(ALE-AD) " tsu(DB-BCLK) 30ns.min !
e > il Poe—— :
fotgi A  Address ooy ---(Data input j-----1---{ Address
- : ; 1—h1 4= 8ns.max g g
! td(BCLK-AD) ! ; ; i th(RD-DB) | t(BCLK-AD)
) <> 18ns.max ' ' tac2(RD-DB)® | ! ‘Ons.min <> Ons.min
ADI X ' ' : Lo L X
BHE ) S : : ' — — — '
o o : : : ™ Do N f
: tac2(AD-DB) ; ; [d(BCLK-RD) th(BCLK-RD) | th(RD-AD) :
' ' ' ! <> 18ns.max 3ns.min > <+ ! '
RD | | | s . v |
NOTES:

1. Varies with operation frequency:
td(AD-ALE)=(tcyc/2 x n-20)ns.min (if external bus cycle is ag + b, n=a)
th(ALE-AD)=(tcyc/2 x n-10)ns.min (if external bus cycle is ag + b, n=a)
th(RD-AD)=(tcyc/2-10)ns.min, th(RD-CS)=(tcyc/2-10)ns.min
tac2(RD-DB)=(tcyc/2 x m-35)ns.max (if external bus cycle is a@ + b, m=(b x 2)-1)
tac2(AD-DB)=(tcyc/2 x p-35)ns.max (if external bus cycle is a@ + bg, p={(a+b-1) x 2}+1)
[ Write Timing ] (2¢ +2¢ Bus Cycles)

BCLK / \ / \

! th(BCLK-ALE) 5 | ;

18ns.max ! > = -2ns.min : ;

- : v : - : :
ALE LS oo\ : E : :

1 1 v ' : i : '« th(BCLK-CS)

' ' [ ' ' tcyc ' 2 g

e td(BCLK-CS) 1 : e Y > thWR-CS).  © ! ons.min
J— — ' 18ns.max i : : : : | e————p T
Csi AN : L : : : ; L L/ :

: ' 5 L ! : : : o T :

b tdap-ALE)? th(ALE-ADSY | ., i : b : :

. T >« ; L, ! , i L 1 1
ADI ( /Address : x Data output ! X Address
/DBi L ! : ; g Pa— o e :

: ' : ! ; ; td(DB-WR) ! | th(WR-DB) f

! _td(BCLK-AD) ! : : : L I, rth(BCLK-AD)

. j 1 18ns.max : 1 \ ' 1 L i ' Ons.min

ADi . X . X . : . . T . X .
BHE ; ; E : ; : ; s i ;

! , ' : ! ' ' S S— :

5 i l : i td(BCLK-WR) th(BCLK-WR) | | th(WR-AD)® :
- : : <—>! 18ns.max Ons.min —» | ! :
WRWRL, — : : . : \ : ns.min —>. 74— : .
WRH ; : ' : P : , ' '

NOTES:

2 Vari ith tion f Measurement Conditions:
. Varies with operation frequency: . - _
td(AD-ALE)=(tcyc/2 X n - 20)ns.min Veel YCCZ 3.0t03.6V
) . * Input high and low voltage:
(if external bus cycle is agp + bg, n=a) VIH=1.5V. VIL=0.5V

th(ALE-AD)=(tcyc/2 x n -10)ns.min « Output high and low voltage:

(if external bus cycle is a@ + bg, n=a) VoH=1.5V, VoL=1.5V
th(WR-AD)=(tcyc/2-10)ns.min, teyc= 10°
th(WR-Cs)=(tcyc/2-10)ns.min, th(wr-DB)=(tcyc/2-20)ns.min fiecLk)

td(DB-WR)=(tcyc/2 x m-25)ns.min

(if external bus cycle is a@ + bg, m=(b x 2)-1)

Figure 5.8 Vcci1=Vcc2=3.3V Timing Diagram (2)
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85T)

Table 5.43 Recommended Operating Conditions (Continued)
(Vceci=Veee=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version) unless otherwise specified)

Symbol Parameter Standard Unit
Min. Typ. Max.

f(BcLK) CPU Input Frequency Vcci1=4.2 to 5.5V 0 32 MHz
f(Xin) Main Clock Input Frequency Vcc1=4.2 to 5.5V 0 32 MHz
f(Xcin) Sub Clock Frequency 32.768 50 kHz
f(Ring) On-chip Oscillator Frequency (Vcci=Vcc2=5.0V, Topr=25° C) 0.5 1 2 MHz
f(PLL) PLL Clock Frequency Vcc1=4.2 to 5.5V 10 32 MHz
tsu(PLL) Wait Time to Stabilize PLL Frequency Synthesizer |Vcci=5.0V 5 ms
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M32C/85 Group (M32C/85, M32C/85T)

5. Electrical Characteristics (M32C/85T)

Timing Requirements

Vcci=Vcee=5V

(Vcci=Vcee=4.2 to 5.5V, Vss=0V at Topr=-40 to 85°C (T version) unless otherwise specified)

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

Standard .
Symbol Parameter Unit
Min. Max.
tc(Ta) TAIN Input Cycle Time 100 ns
tW(TAH) TAIIN Input High ("H") Width 40 ns
tW(TAL) TAIN Input Low ("L") Width 40 ns
Table 5.51 Timer A Input (Gate Input in Timer Mode)
Standard
Symbol Parameter - Unit
Min. Max.
tc(Ta) TAIN Input Cycle Time 400 ns
tW(TAH) TAIN Input High ("H") Width 200 ns
tW(TAL) TAIN Input Low ("L") Width 200 ns
Table 5.52 Timer A Input (External Trigger Input in One-Shot Timer Mode)
Standard
Symbol Parameter Unit
Min. Max.
tc(Ta) TAIN Input Cycle Time 200 ns
tW(TAH) TAiN Input High ("H") Width 100 ns
tW(TAL) TAIN Input Low ("L") Width 100 ns
Table 5.53 Timer A Input (External Trigger Input in Pulse Width Modulation Mode)
Standard
Symbol Parameter Unit
Min. Max.
tw(TAH) TAIN Input High ("H") Width 100 ns
tW(TAL) TAIN Input Low ("L") Width 100 ns
Table 5.54 Timer A Input (Counter Increment/Decrement Input in Event Counter Mode)
Standard
Symbol Parameter Unit
Min. Max.
tcupr) TAiout Input Cycle Time 2000 ns
tW(UPH) TAiout Input High ("H") Width 1000 ns
tw(upL) TAiout Input Low ("L") Width 1000 ns
tsuwp-TiN)y | TAiouT Input Setup Time 400 ns
th(rin-up) TAiout Input Hold Time 400 ns
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