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M32C/88 Group (M32C/88T) 1. Overview

1.4 Product Information
Table 1.3 lists the product information. Figure 1.2 shows the product numbering system.

Table 1.3 M32C/88 Group (1) (T version, M32C/88T) As of October, 2005
Type Number Package Type C:p?(\:/ilty CaRpg'::/:ty Remarks

M30882FJTGP (D) | PLQPO144KA-A (144P6Q-A)

512K+4K
M30880FJTGP (D) | PLQPO100KB-A (100P6Q-A)

Flash Memory

M30882FHTGP (D) | PLQPO144KA-A (144P6Q-A) T version

384K+4K 18K . o
M30880FHTGP (D) | PLQPO100KB-A (100P6Q-A) (H'gg;f'gb""y
M30882FWTGP (D) | PLQP0O144KA-A (144P6Q-A)

320K+4K
M30880FWTGP (D) | PLQPO100KB-A (100P6Q-A)
(D): Under development
Table 1.3 M32C/88 Group (2) (U version, M32C/88T) As of October, 2005

Type Number Package Type CaRpggty Caig'::/lity Remarks

M30882FJUGP (D) | PLQPO144KA-A (144P6Q-A)

512K+4K
M30880FJUGP (D) | PLQP0100KB-A (100P6Q-A)

Flash Memory

M30882FHUGP (D) | PLQP0144KA-A (144P6Q-A) U version

384K+4K 18K . L
M30880FHUGP (D) | PLQPO100KB-A (100P6Q-A) (H'glht')[;"ét)"“ty
M30882FWUGP (D) | PLQPO0144KA-A (144P6Q-A)

320K+4K
M30880FWUGP (D) | PLQPO0100KB-A (100P6Q-A)

(D): Under development

NOTE:
Contact our sales office if you are interested in the V version.
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M32C/88 Group (M32C/88T)

1. Overview

Table 1.4 Pin Characteristics for 144-Pin Package (Continued)

Elc?. COFr,]itrﬁOI Port Int%rir#pt Timer Pin UART/CAN Pin Intelligent /O Pin Analog Pin

49 P136

50 P13s

51 P134

52 P57

53 P56

54 P55

55 P54

56 P133

57 | Vss

58 P132

59 | Vcc

60 P131

61 P130

62 P53

63 P52

64 P51

65 P50

66 P127

67 P126

68 P12s

69 P47

70 P46

71 P45

72 P44

73 | Vcc P43

74

75| Vss P42

76

77 P41

78 P40

79 P37

80 P36

81 P3s

82 P34

83 P33

84 P32

85 P31

86 P124

87 P123

88 P122

89 P121

90 | Vcc P120

91| Vss

92 P30

93

94 P27 AN27

95 P26 AN26

96 P25 AN2s
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M32C/88 Group (M32C/88T)

1. Overview

Table 1.6 Pin Description (100-Pin and 144-Pin Packages) (Continued)

Classsfication | Symbol [I/O Type Function
Reference VREF | Applies reference voltage to the A/D converter and D/A converter
Voltage Input
A/D Converter | ANo to AN7 | Analog input pins for the A/D converter
ANOo to ANO7
AN20 to AN27
ADTRG I Input pin for an external A/D trigger
ANEXO I/O |Extended analog input pin for the A/D converter and output pin in external
op-amp connection mode
ANEX1 I Extended analog input pin for the A/D converter
D/A Converter | DAO, DA1 (@) Output pin for the D/A converter
Intelligent I/O | INPC1o0 to | Input pins for the time measurement function
INPC17
OUTCl1o to (@) Output pins for the waveform generating function
OuUTC17 (OUTC16 and OUTC17 assigned to P70 and P71 are pins for the N-channel open drain output.)
ISCLKO 1/0 |Inputs and outputs the clock for the intelligent I/O communication function
ISCLK1
ISRXDO | Inputs data for the intelligent /O communication function
ISRXD1
ISTXDO 0] Outputs data for the intelligent I/O communication function
ISTXD1
BE1IN I Inputs data for the intelligent /O communication function
BElout 0] Outputs data for the intelligent I/O communication function
CAN CANOIN | Input pin for the CAN communication function
CANO2IN
CAN1IN
CAN2IN
CANOouT (@) Output pin for the CAN communication function
CANO20uT
CAN1out
CAN2ouT
CAN1IWU I Input pin for the CANi wake-up interrupt (i=1, 2)
CAN2WU
I/0 Ports PO0o to PO7 I/O |8-bit I/O ports for CMOS. Each port can be programmed for input or output
Ploto P17 under the control of the direction register. An input port can be set, by
P20 to P27 program, for a pull-up resistor available or for no pull-up resister available in
P30 to P37 4-bit units
P40 to P47
P50 to P57
P60 to P67 1/0 I/0O ports having equivalent functions to PO
P70to P77 (P70 and P71 are ports for the N-channel open drain output.)
P90 to P97
P100 to P107
P8o to P84 1/0 I/0O ports having equivalent functions to PO
P8e, P87
Input Port P85 I Shares a pin with NMI. NMI input state can be got by reading P85
I : Input O : Output I/0O : Input and output

Rev. 1.10 Oct. 31, 2005 RENESAS
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M32C/88 Group (M32C/88T) 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 (DSAO0, DSA1)
- DMA memory address reload register (DRAO, DRA1)

Rev. 1.10 Oct. 31,2005 Page 19 of 57 RENESAS
REJ03B0171-0110



M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
000016
000116
000216
000316
000416 | Processor Mode Register(l) PMO 1000 00002(CNVss pin ="L")
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
000B16
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
001816
001916 | Address Match Interrupt Register 2 RMAD2 00000016
001A16
001B16
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

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTE:
1. The PMO01 and PMOO bits in the PMO register maintain values set before reset, even after software reset or watch-
dog timer reset has been performed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
006016
003016
003116
003216
003316
003416
003516
003616
003716
003816
003916 | Address Match Interrupt Register 6 RMADG6 00000016
003A16
003B16
003C16
003D16 | Address Match Interrupt Register 7 RMAD7 00000016
003E16
003F16
004016
004116
004216
004316
004416
004516
004616
004716
004816
004916
004A16
004B16
004C16
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
005816
005916
005A16
005B16
005C16
005D16
005E16
005F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

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)
021516 | CANO Error Interrupt Status Register COEISTR XXXX X00022)
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(2) ‘
022116 CANO Single Shot Control Register COSSCTLR 0016
022216
022316
022416 _ _ 0016(2)
022516 CANO Single Shot Status Register COSSSTR 0016
022616
022716
022816 | CANO Global Mask Register Standard IDO COGMRO XXX0 00002(2)
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 000022
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(2)
CANO Message Slot 1 Control Register / COMCTL1/ 0000 00002
023116 CANO Local Mask Register A Standard ID1 COLMAR1 XX00 000022
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 / COMCTLS8/ 0000 00002
023816 CANO Local Mask Register B Standard 1DO COLMBRO XXX0 00002(2)
CANO Message Slot 9 Control Register / COMCTLY/ 0000 00002
023916 CANO Local Mask Register B Standard ID1 COLMBR1 XX00 00002(2) '

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
supplying a clock to the CAN module.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

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

02BA1s CANL1 Local Mask Register B Extended 1DO C1LMBR2 XXXX 00002(2)
CAN1 Message Slot 11 Control Register / C1IMCTL11/ 00162

02BB16 | - AN1 Local Mask Register B Extended ID1 C1LMBR3 0016@
CAN1 Message Slot 12 Control Register / C1IMCTL12/ 0000 00002

02BC16 | - AN1 Local Mask Register B Extended ID2 C1LMBR4 XX00 000022 (Note 1)

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

02CO016 XX16

02C116 X0 Register YO Register XOR,YOR XX16

02C216 XX16

02C316 X1 Register Y1 Register X1R,Y1R XX16

02C41s6 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

02CC16 XX16

02CD16 X6 Register Y6 Register X6R,Y6R XX16

02CE16 XX16

02CF16 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

02DF16 X15 Register Y15 Register X15R,Y15R 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
supplying a clock to the CAN module.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

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
02EB16 UART1 Transmit Buffer Register UlTB XX16
02EC16 | UART1 Transmit/Receive Control Register 0 u1co 0000 10002
02ED16 | UART1 Transmit/Receive Control Register 1 UlC1 0000 00102
02EE16 XX16
02EF16 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
02EB16 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/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
037016

037116

037216

037316

037416

037516

037616

037716

037816 | DMAO Request Source Select Register DMOSL 0X00 00002
037916 | DMA1 Request Source Select Register DM1SL 0X00 00002
037A16 | DMA2 Request Source Select Register DM2SL 0X00 00002
037B16 | DMA3 Request Source Select Register DM3SL 0X00 00002
037C1s6 XX16
037D16 CRC Data Register CRCD XX16
037E16 | CRC Input Register CRCIN XX16
037F16

038016 . XXXX XXXX2
038116 A/DO Register 0 ADOO 0000 00002
038216 XX16
038316 A/DO Register 1 ADO1 XX16
038416 XX16
038516 A/DO Register 2 ADO02 XX16
038616 XX16
038716 A/DO Register 3 ADO3 XX16
038816 XX16
038916 A/DO Register 4 ADO04 XX16
038A16 XX16
038B16 A/DO Register 5 ADO5 XX16
038C16 XX16
038D16 A/DO Register 6 ADO06 XX16
038E16 XX16
038F16 A/DO Register 7 ADO7 XX16
039016

039116

039216 | A/DO Control Register 4 ADOCON4 XXXX 00X X2
039316

039416 | A/DO Control Register 2 ADOCON2 XX0X X0002
039516 | A/DO Control Register 3 ADOCON3 XXXX X0002
039616 | A/DO Control Register 0 ADOCONO 0016

039716 | A/DO Control Register 1 ADOCON1 0016

039816 | D/A Register 0 DAO XX16
039916

039A16 | D/A Register 1 DAl XX16
039B16

039C16 | D/A Control Register DACON XXXX XX002
039D16

039E16

039F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

<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
03CAu16 | Port P10 Direction Register PD10 0016
03CBu16 | 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/88 Group (M32C/88T) 4. Special Function Registers (SFRs)

<100-pin package>

Address Register Symbol Value after RESET
03A016

03Al16

03A216

03A316

03A416

03A516

03A616

03A716 | Function Select Register D1 PSD1 XO0XX XX002
03A816

03A916

03AA16

03AB16

03AC16| Function Select Register C2 PSC2 XXXX X00X2
03AD16| Function Select Register C3 PSC3 XOXX XXXX2
03AE16

03AF16| Function Select Register C pPSC 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 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

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

03CA16| Port P10 Direction Register PD10 0016
03CB16| Set default value to "FF16"

03CCu1s6

03CD16

03CE16| Set default value to "FF1s"

03CF16| Set default value to "FF16"

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/88 Group (M32C/88T) 5. Electrical Characteristics

5. Electrical Characteristics

Table 5.1 Absolute Maximum Ratings

Symbol Parameter Condition Value Unit
Vcc Supply Voltage Vcc=AVcc -0.3t06.0 \%
AVcc Analog Supply Voltage Vcc=AVcc -0.3t0 6.0 \%
Vi Input Voltage |RESET, CNVss, BYTE, P0o-P07, P1o-P17, P20- -0.3 to Vcc+0.3 \Y

P27, P30-P37, P40-P47, P50-P57, P6o-P67, P72-
P77, P80-P87, P90-P97, P100-P107, P110-P114,
P120-P127, P130-P137, P140-P146, P150-P157(Y),

VREF, XIN
P70, P71 -0.3t0 6.0
Vo Output Voltage |P00-P07, P1o-P17, P20-P27, P30-P37, P4o-P47, -0.3 to Vcc+0.3 \Y

P50-P57, P60-P67, P72-P77, P80-P84, P8s, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P146, P150-P1571, Xout

P70, P71 -0.3t0 6.0
Pd Power Dissipation T version Topr=25° C 500 mwW
U version 400
Topr Operating during CPU operation T version -40 to 85 °C
"IA'\;nrr?ipeeTature U version -40 to 105
g;gpeiigﬁsh memory program and erase 0 to 60
Tstg Storage Temperature -65 to 150 °C

NOTE:
1. P11 to P15 are provided in the 144-pin package only.
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M32C/88 Group (M32C/88T) 5. Electrical Characteristics

Table 5.2 Recommended Operating Conditions
(Vcc=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version)

unless otherwise specified)

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
Vcc Supply Voltage 4.2 5.0 5.5 \%
AVcc Analog Supply Voltage Vcc \%
Vss Supply Voltage 0 \%
AVss Analog Supply Voltage 0 \%
ViH Input High ("H") |P0o-PO07, Plo-P17, P20-P27, P30-P37, P40-P47, P50-P57, 0.8Vcc Vcc \Y/
Voltage P60-P67, P72-P77, P80-P87®, P90-P97, P100-P107, P11o-
P114, P120-P127, P130-P1374), P140-P14s, P150-P1574),
XN, RESET, CNVss, BYTE
P70, P71 0.8Vcc 6.0
Vie '\f/‘glltl;é-gw (L") |P0o-PO7, P10-P17, P20-P27, P30-P37, P4o-P47, P50-P57, 0 0.2Vee |V
P60-P67, P72-P77, P80-P87(), P9o-P97, P100-P107, P11o-
P114, P120-P127, P130-P1374), P140-P146, P150-P1574),
Xin, RESET, CNVss, BYTE
|oH(peak) Peak Output P0o-P07, P1lo-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- -10.0 mA
High ("H") P67, P72-P77, P80-P84, P8s, P87, P90-P97, P100-P107, P11o-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P1574)
|oH(avg) Average Output |POo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- -5.0 mA
High ("H") P67, P72-P77, P80-P84, P86, P87, P90-P97, P100-P107, P11o-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P1574)
loL (peak) Peak Output Low |POo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 10.0 mA
("L") Current® P67, P70-P77, P80-P84, P8s, P87, P9o-P97, P100-P107, P11o-
P114, P120-P127, P130-P137, P140-P14s, P150-P1574)
loL(avag) Average Output |P0o-P07, P1lo-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 5.0 mA
Low ("L") P67, P70-P77, P80-P84, P86, P87, P90-P97, P100-P107, P110-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P1574)
NOTES:

1. Typical values when average output current is 100 ms.
2. Total loL(peak) for PO, P1, P2, P8s, P87, P9, P10, P11, P14 and P15 must be 80 mA or less.

Total loL(peak) for P3, P4, P5, P6, P7, P8o to P84, P12 and P13 must be 80 mA or less.

Total loH(peak) for PO, P1, P2, and P11 must be -40mA or less.
Total loH(peak) for P86, P87, P9, P10, P14 and P15 must be -40 mA or less.
Total loH(peak) for P3, P4, P5, P12 and P13 must be -40 mA or less.
Total loH(peak) for P6, P7, and P8o to P84 must be -40 mA or less.
3. Vit 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. Ports P11 to P15 are provided in the 144-pin package only.
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5. Electrical Characteristics

Vce=5V

M32C/88 Group (M32C/88T)

Table 5.4 Electrical Characteristics
(Vce=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version),

f(BCLK)=32MHz unless otherwise specified)

Symbol

Parameter

Condition

Standard

Min.

Typ.

Max.

Unit

VoH

Output High ("H")
Voltage

P0o-P07, Pl1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P72-P77, P80-P84, P8s,
P87, P90-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P14s6, P150-P157(1)

loH=-5 mA

Vcc-2.0

Vcc

P0o-P07, P1lo-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P72-P77, P80-P84, P8s,
P87, P90-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P14s6, P150-P157(1)

lon=-200 pA

Vcc-0.3

Vcc

Xout

loH=-1 mA

3.0

Xcout High Power

No load applied

2.5

Low Power

No load applied

1.6

VoL

Output Low ("L")
Voltage

PQ0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P84, P8s,
P87, P9o-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P146, P150-P157(1)

lo,=5mA

2.0

P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P84, P8s,
P87, P9o-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P146, P150-P157(1)

loL=200 pA

0.45

Xout

lo,=1 mA

2.0

Xcout High Power

No load applied

Low Power

No load applied

VT+-VT-

Hysteresis

HOLD, RDY, TAOIN-TA4iN, TBOIN-TBSIN,
INTO-INT5, ADTrG, CTS0-CTS4, CLKO-CLKA4,
TAOouT-TA4out, NMI, KI0-KI3, RxDO-RxD4,

SCLO-SCL4, SDAO-SDA4

0.2

1.0

RESET

0.2

1.8

liH

Input High ("H")
Current

P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80o-P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-
P137, P140-P14s, P150-P157(Y, Xin, RESET,
CNVss, BYTE

VI=5V

5.0

HA

I

Input Low (L")
Current

P0o-P07, Pl1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-
P137, P140-P14s, P150-P157(1, Xin, RESET,
CNVss, BYTE

ViI=0 V

HA

RpPuLLUP

Pull-up Resistance

P0o0-P07, P1lo-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P72-P77, P80-P84, P8s,
P87, P9o-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P146, P150-P157(1)

Vi=0 V

30

50

167

kQ

Rfxin

Feedback Resistance

XIN

15

MQ

Rfxcin

Feedback Resistance

XcIN

10

MQ

VRAM

RAM Standby Voltage

In stop mode

2.0

NOTE:

1. Ports P11 to P15 are provided in the 144-pin package only.
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M32C/88 Group (M32C/88T) 5. Electrical Characteristics

Vce=5V

Table 5.5 A/D Conversion Characteristics
(Vcc=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version),
f(BCLK)=32MHz unless otherwise specified)

» Standard )
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
- Resolution VRer=Vcc 10 | Bits
ANo to AN7, ANOo to LSB
ANO7, AN20to AN27, +3
AN150 to AN157, -

INL Integral Nonlinearity Error VREF=Vee=5V ANEXO0, ANEX1 LSB
External op-amp +7 LSB
connection mode - LSB

DNL Differential Nonlinearity Error +1 [LSB

- Offset Error +3 | LSB
- Gain Error +3 | LSB

RLADDER Resistor Ladder VREF=VcC 8 40 kQ

tconv 10-bit Conversion Time®. 2 2.06 us

tconv 8-bit Conversion Time(: 2 1.75 us
tsamp Sampling Time® 0188 us

VREF Reference Voltage 2 Vce | V

Via Analog Input Voltage 0 VRer | V

NOTES:
1. Divide f(XiN), if exceeding 16 MHz, to keep @AD frequency at 16 MHz or less.
2. With using the sample and hold function.

Table 5.6 D/A Conversion Characteristics
(Vcc=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version),
f(BCLK)=32MHz unless otherwise specified)

- Standard )
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.

- Resolution 8 Bits

- Absolute Accuracy 1.0 %

tsu Setup Time 3 us
Ro Output Resistance 4 10 20 kQ
IVREF Reference Power Supply Input Current (Note 1) 15 | mA

NOTE:
1. Measurement 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/88 Group (M32C/88T) 5. Electrical Characteristics

Vce=5V
Timing Requirements

(Vce=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version)/-40 to 105°C (U version) unless otherwise specified)

Table 5.15 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) TBiiN Input Low ("L") Width (counted on one edge) 40 ns
tc(T) TBiiN Input Cycle Time (counted on both edges) 200 ns
tw(TBH) TBiiN Input High ("H") Width (counted on both edges) 80 ns
tw(TBL) TBiiN Input Low ("L") Width (counted on both edges) 80 ns
Table 5.16 Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tc(t) TBiiN Input Cycle Time 400 ns
tw(TBH) TBiN Input High ("H") Width 200 ns
tw(TBL) TBiN Input Low ("L") Width 200 ns
Table 5.17 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(TBL) TBiiN Input Low ("L") Width 200 ns
Table 5.18 A/D Trigger Input
Standard .
Symbol Parameter - Unit
Min. Max
tc(Ap) ADTRG Input Cycle Time (required for trigger) 1000 ns
tw(aDL) ADTRG Input Low ("L") Pulse Width 125 ns
Table 5.19 Serial I/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-Q) TxDi Hold Time 0 ns
tsu(-c) RxDi Input Setup Time 30 ns
thc-Q) RxDi Input Hold Time 90 ns
Table 5.20 External Interrupt INTI Input
Standard .
Symbol Parameter - Unit
Min. Max.
tW(ONH) INTi Input High ("H") Width 250 ns
tWNL) INTi Input Low ("L") Width 250 ns
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M32C/88 Group (M32C/88T)

5. Electrical Characteristics

Vce=5V

PO

P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12

P14
P15

NOTE:

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

l 30pF
»

P13 Note 1

Figure 5.2 PO to P15 Measurement Circuit
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M32C/88 Group (M32C/88T)

Package Dimensions

Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP144-20x20-0.50 | PLQPO144KA-A |144P6Q-A/FP-144L/FP-144LV | 129 |
Hp

109

NOTE)
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

Nm ¥ Dimension in Millimeters
: Symbol [ Min | Nom| Max
Terminal cross section D | 19.9] 200201
E 119.9]20.0|20.1
Ay | — | 14| —
Hp | 21.8]22.0 | 22.2
He | 21.8|22.0| 22.2
144 Q 9 Al — | — | 17
LLULL A1 [0.05]| 0.1 ]0.15
1 N by | 0.17|0.22 ] 0.27
7 11\lndexmark < < %:ﬁj':\\ "‘ i b? 020 —
: . 1" ¢ [0.09]0.145/ 0.20
i al < L C1 0.125
S AT T L u 6 0o | — | &
) e |—]05] —
[e] Aly] . Detail F X — | — [ 0.08
y |— | — 010
Zp | — | 125 —
Ze | — | 125 —
L 10.35] 05 |0.65
Li | —]10]| —
JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ.] |
P-LQFP100-14x14-0.50 ‘ PLQPO100KB-A ‘ 100P6Q-A / FP-100U / FP-100UV ‘ 0.6g
Ho
oy
75 51
RARAARARARAAAARARRARAAAAR NoTe)
1. DIMENSIONS "*1" AND "*2"
== Q = 50 DO NOT INCLUDE MOLD FLASH
2. DIMENSION "*3" DOES NOT
= e INCLUDE TRIM OFFSET.
[==| =
== -1
[==| =
== -—
o e by
[==| =
== ==] by
== = uf
:::: :;: N'” T Dimension in Millimeters
=== = ) sl © Symbel [ Min | Nom | Max
e = D [13.9]14.0]14.1
= == E 1139]|14.0]14.1
i i Terminal cross section Ao —_— 1.4 R
= Q = Fo | 158 16.0] 16.2
100 == % He | 15.8| 16.0 | 16.2
GESECECEREEE AL R L EECEL! AL — | — 17
1 2 A1 | 0.05] 0.1 |0.15
2 Index mark bp | 0.15]0.20 | 0.25
2 F by | —J0.18] —
C 10.09]0.145| 0.20
[T N . C 0.125
At U'IIWHl | < ﬂﬂr}z': U‘ ! ; o — 1 &
= e | — 05| —
aly] S - P L 77 x | —|— [0.08
$x L y |— | —0.08
Zp | — | 1.0 | —
Detail F ZE — lO —
L 1035| 0.5 | 0.65
Li | —] 10| —
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Keep safety first in your circuit designs!

1.

Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary
circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

1.
2.
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No

8.

These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's
application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.
Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,
diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.
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publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. It is
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).

When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to
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no responsibility for any damage, liability or other loss resulting from the information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life

is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater
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