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M32C/85 Group (M32C/85, M32C/85T) 1. Overview

1.2 Performance Overview
Tables 1.1 and 1.2 list performance overview of the M32C/85 group (M32C/85, M32C/85T).

Table 1.1 M32C/85 Group (M32C/85, M32C/85T) Performance (144-Pin Package)

Characteristic Performance
M32C/85 | M32C/85T
CPU Basic Instructions 108 instructions
Minimum Instruction Execution Time| 31.3 ns 31.3ns
(f(BCLK)=32 MHz, Vcc1=4.2 V to 5.5 V) | (f(BCLK)=32 MHz, Vcc1=4.2 V t0 5.5 V)
41.7 ns
(f(BCLK)=24 MHz, Vcc1=3.0 Vto 5.5 V)
Operating Mode Single-chip mode, Memory expansion| Single-chip mode
mode and Microprocessor mode
Address Space 16 Mbytes
Memory Capacity See Table 1.3
Peripheral | 1/0O Port 123 1/O pins and 1 input pin
Function | Multifunction Timer Timer A: 16 bits x 5 channels, Timer B: 16 bits x 6 channels
Three-phase motor control circuit
Intelligent I/O Time measurement function or Waveform generating function:

16 bits x 8 channels
Communication function (Clock synchronous serial 1/0, Clock asyn-
chronous serial 1/0, HDLC data processing)
Serial 110 5 Channels
Clock synchronous serial I/O, Clock asynchronous serial I/0,
IEBus®, 12C bus(®

CAN Module 2 channels  Supporting CAN 2.0B specification

A/D Converter 10-bit A/D converter: 1 circuit, 34 channels

D/A Converter 8 bits x 2 channels

DMAC 4 channels

DMAC Il Can be activated by all peripheral function interrupt sources
Immediate transfer, Calculation transfer and Chain transfer functions

CRC Calculation Circuit CRC-CCITT

X/Y Converter 16 bits x 16 bits

Watchdog Timer 15 bits x 1 channel (with prescaler)

Interrupt 39 internal and 8 external sources, 5 software sources
Interrupt priority level: 7

Clock Generation Circuit 4 circuits

Main clock oscillation circuit(*), Sub clock oscillation circuit(*), On-chip
oscillator, PLL frequency synthesizer

(*)Equipped with a built-in feedback resistor. Ceramic resonator or
crystal oscillator must be connected externally

Oscillation Stop Detect Function Main clock oscillation stop detect function
Voltage Detection Circuit Available (optional) Not available™
Electrical| Supply Voltage Vcei=4.2 Vto 5.5V, Vee=3.0 Vto Veel | Veci=Vec2=4.2Vto 5.5V,
Charact- (f(BCLK)=32 MHz) (f(BCLK)=32 MHz)®
eristics Vee1=3.0 Vio 5.5V, Vee=3.0 V to Vicel
(f(BCLK)=24 MHz)
Power Consumption 28 mA (Vcci=Veee=5V, 28 mA (Vcci=Veee=5V,
f(BCLK)=32 MHz) f(BCLK)=32 MHz)
22 mA (Vcci=Vcee=3.3 V, 10pA (Veer=Veea=5 'V,
f(BCLK)=24 MHz) f(BCLK)=32 kHz, in wait mode)

10pA (Vcei=Veea=5 'V,
f(BCLK)=32 kHz, in wait mode)

Flash Program/Erase Supply Voltage 3.3V+03Vor50VvV+05V 50V+05V

Memory |Program and Erase Endurance 100 times (all space)

Operating Ambient Temperature —20 to 85°C —40 to 85°C (T version)
—40 to 85°C (optional)

Package 144-pin plastic molded LQFP

NOTES:

1. IEBus is a trademark of NEC Electronics Corporation.

2. 12C bus is a trademark of Koninklijke Philips Electronics N. V.

3. The supply voltage of M32C/85T (High-reliability version) must be Vcci=Vccae.

4. The cold start-up/warm start-up determine function is available only at the user's option.
All options are on a request basis.
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M32C/85 Group (M32C/85, M32C/85T) 1. Overview

Table 1.6 Pin Description (144-Pin Package only) (Continued)

Classsfication | Symbol |1/0 Typel SUPPly Function
Voltage

A/D Converter | AN150 to AN157 I Vcci  |Analog input pins for the A/D converter

1/0 Ports Plloto P114| 1/O Vcc2  |[I/O ports having equivalent functions to PO

P120 to P127
P130to P137

Pl40to P14s| I/O Vcci | I/O ports having equivalent functions to PO
P150 to P157

I : Input O : Output I/0O : Input and output
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M32C/85 Group (M32C/85, M32C/85T) 2. Central Processing Unit (CPU)

2.1 General Registers

2.1.1 Data Registers (RO, R1, R2 and R3)

RO, R1, R2 and R3 are 16-bit registers for transfer, arithmetic and logic operations. RO and R1 can be
split into high-order bits (ROH) and low-order bits (ROL) to be used separately as 8-bit data registers.
RO can be combined with R2 to be used as a 32-bit data register (R2R0). The same applies to R1 and
R3.

2.1.2 Address Registers (A0 and Al)

A0 and Al are 24-bit registers for AO-/Al-indirect addressing, AO-/Al-relative addressing, transfer, arith-
metic and logic operations.

2.1.3 Static Base Register (SB)

SB is a 24-bit register for SB-relative addressing.

2.1.4 Frame Base Register (FB)
FB is a 24-bit register for FB-relative addressing.

2.1.5 Program Counter (PC)
PC, 24 bits wide, indicates the address of an instruction to be executed.

2.1.6 Interrupt Table Register (INTB)
INTB is a 24-bit register indicating the starting address of an relocatable interrupt vector table.

2.1.7 User Stack Pointer (USP), Interrupt Stack Pointer (ISP)
The stack pointers (SP), USP and ISP, are 24 bits wide each. The U flag is used to switch between USP
and ISP. Referto 2.1.8 Flag Register (FLG) for details on the U flag. Set USP and ISP to even
addresses to execute an interrupt sequence efficiently.

2.1.8 Flag Register (FLG)
FLG is a 16-bit register indicating a CPU state.

2.1.8.1 Carry Flag (C)
The C flag indicates whether carry or borrow has occurred after executing an instruction.

2.1.8.2 Debug Flag (D)
The D flag is for debug only. Set to "0".

2.1.8.3 Zero Flag (2)
The Z flag is set to "1" when the value of zero is obtained from an arithmetic operation; otherwise "0".

2.1.8.4 Sign Flag (S)
The S flag is set to "1" when a negative value is obtained from an arithmetic operation; otherwise "0".
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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
00CO016
00C116
00C216
00C316
00C416
00Cb516
00C616
00C716
00C816
00C916
00CA16
00CB16
00CC1s
00CD16
00CE16
00CF16
00DO016
00D116
00D216
00D316
00D416
00D516
00D616
00D716
00D816
00D916
00DA16
00DB16
00DC16
00DD16
0ODE16
00DF16
00EO16
00E116
00E216
00E316
00E416
00ES516
00E616
00E716
00E816 XXXX XXXX2
00E916 S1/O Receive Buffer Register 0 GORB X000 XXXX2
00EA16 | Transmit Buffer/Receive Data Register O GOTB/GODR XX16

00EB16
00EC16 | Receive Input Register 0 GORI XX16
00ED16 | SI/O Communication Mode Register O GOMR 0016
00EE16 | Transmit Output Register 0 GOTO XX16
00EF16 | SI/O Communication Control Register 0 GOCR 0000 X0112

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
CANO Message Slot 10 Control Register / COMCTL10/ 0000 0000202

023A16 CANO Local Mask Register B Extended IDO COLMBR2 XXXX 00002
CANO Message Slot 11 Control Register / COMCTL11/ 00162

023B16 | AN Local Mask Register B Extended ID1 COLMBR3 0016
CANO Message Slot 12 Control Register / COMCTL12/ 0000 00002

023C16 | AN Local Mask Register B Extended D2 COLMBR4 XX00 00002 (Note 1)

023D16 | CANO Message Slot 13 Control Register COMCTL13 0016

023E16 | CANO Message Slot 14 Control Register COMCTL14 0016

023F16 | CANO Message Slot 15 Control Register COMCTL15 0016

024016 | CANO Slot Buffer Select Register COSBS 0016

024116 | CANO Control Register 1 COCTLR1 X000 00XX2(?)

024216 | CANO Sleep Control Register COSLPR XXXX XXX02

024316

024416 _ ] 0016(2)

024516 CANO Acceptance Filter Support Register COAFS 0116

024616

024716

024816

024916

024A16

024B16

024C16

024D16

024E16

024F16

025016 | CANL1 Slot Buffer Select Register C1SBS 00161

025116 | CAN1 Control Register 1 CICTLR1 X000 00XX2(3)

025216 | CAN1 Sleep Control Register C1SLPR XXXX XXX02

025316

025416 _ ] 0016(3)

025516 CAN1 Acceptance Filter Support Register Cl1AFS 01163

025616

025716

025816

025916

025A16

025B16

025C16

025D16

025E16

025F16

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.
3. 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.
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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
034016 | Count Start Flag TABSR 0016
034116 | Clock Prescaler Reset Flag CPSRF OXXX XXXX2
034216 | One-Shot Start Flag ONSF 0016
034316 | Trigger Select Register TRGSR 0016
034416 | Up/Down Flag UDF 0016
034516

034616 | ] XX16
034716 Timer AO Register TAO XX16
034816 | ] XX16
034916 Timer Al Register TAl XX16
034A16 i ] XX16
034B16 Timer A2 Register TA2 XX16
034C16 | ] XX16
034D16 Timer A3 Register TA3 XX16
034E16 i ] XX16
034F16 Timer A4 Register TA4 XX16
035016 ) ) XX16
035116 Timer BO Register TBO XX16
035216 | ] XX16
035316 Timer B1 Register TB1 XX16
035416 | ] XX16
035516 Timer B2 Register TB2 XX16
035616 | Timer AO Mode Register TAOMR 0016
035716 | Timer A1 Mode Register TALIMR 0016
035816 | Timer A2 Mode Register TA2MR 0016
035916 | Timer A3 Mode Register TA3MR 0016
035A16 | Timer A4 Mode Register TAAMR 0016
035B16 | Timer BO Mode Register TBOMR 00XX 00002
035C16 | Timer B1 Mode Register TB1IMR 00XX 00002
035D16 | Timer B2 Mode Register TB2MR 00XX 00002
035E16 | Timer B2 Special Mode Register TB2SC XXXX XXX02
035F16 | Count Source Prescaler Register(!) TCSPR 0XXX 00002
036016

036116

036216

036316

036416 | UARTO Special Mode Register 4 UOSMR4 0016
036516 | UARTO Special Mode Register 3 UOSMR3 0016
036616 | UARTO Special Mode Register 2 UOSMR2 0016
036716 | UARTO Special Mode Register UOSMR 0016
036816 | UARTO Transmit/Receive Mode Register UOMR 0016
036916 | UARTO Bit Rate Register UOBRG XX16
036A16 ) ) XX16
036B16 UARTO Transmit Buffer Register uoTB XX16
036C16 | UARTO Transmit/Receive Control Register 0 uocCo 0000 10002
036D16 | UARTO Transmit/Receive Control Register 1 uocC1 0000 00102
036E16 ) ) XX16
036F16 UARTO Receive Buffer Register UORB XX16

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

1. The TCSPR register maintains values set before reset, even after software reset or watchdog timer reset has

been performed.
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M32C/85 Group (M32C/85, M32C/85T) 4. Special Function Registers (SFR)

<100-pin package>

Address Register Symbol Value after RESET
03A016

03Al16

03A216

03A316

03A416

03A516

03A616

03A716 | Function Select Register D1 PSD1 XOXX 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 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

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"

03CC1s

03CD16

03CE16| Set default value to "FF16"

03CF16| Set default value to "FF16"

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)

<100-pin package>

Address Register Symbol Value after RESET
03D016
03D116
03D216 | Set default value to "FF16"
03D316 | Set default value to "FF16"
03D416
03D516
03D616
03D716
03D816
03D916
03DA16| Pull-Up Control Register 2 PUR2 0016
03DB16| Pull-Up Control Register 3 PUR3 0016
03DC16| Set default value to "0016"
03DD1s
03DE16
03DF16
03EO016 | Port PO Register PO XX16
03E1l16 | Port P1 Register P1 XX16
03E216 | Port PO Direction Register PDO 0016
03E316 | Port P1 Direction Register PD1 0016
03E416 | Port P2 Register P2 XX16
03E516 | Port P3 Register P3 XX16
03E616 | Port P2 Direction Register PD2 0016
03E716 | Port P3 Direction Register PD3 0016
03E816 | Port P4 Register P4 XX16
03E916 | Port P5 Register P5 XX16
03EA16| Port P4 Direction Register PD4 0016
03EB16| Port P5 Direction Register PD5 0016
03EC16
03ED16
03EE16
03EF16
03F016 | Pull-up Control Register 0 PURO 0016

03F116 | Pull-up Control Register 1 PUR1 XXXX 00002
03F216
03F316
03F416
03F516
03F616
03F716
03F816
03F916
03FA16
03FB16
03FC16
03FD16
03FE16
03FF16 | Port Control Register PCR XXXX XXX02
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.

Rev. 1.21 Jul. 01, 2005 Page 46 of 87 RENESAS



M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)

Vcci=Vccee=5V
Table 5.4 A/D Conversion Characteristics (Vcci=Vcc2=AVcc=VREF=4.2 to 5.5V, Vss= AVss = 0V at

Topr=—20 to 85°C, f(BCLK) = 32MHz unless otherwise specified)

" Standard )
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
- Resolution VREF=Vcc1 10 | Bits
ANo to AN7, ANQo to LSB
ANO7, AN2o0to AN27, +3
AN150 to AN157, -

INL Integral Nonlinearity Error VReF=Vec1=Veco=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 VRer=Vcc1 8 40 kQ

tconv 10-hit Conversion Time(®: 2 2.06 us

tconv 8-bit Conversion Time: 2 1.75 us
tsamp Sampling Time® 0183 us

VREF Reference Voltage 2 Vcer |V

Via Analog Input Voltage 0 VREF | 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 5.5 D/A Conversion Characteristics (Vcci=Vcc2=VREF=4.2 to 5.5V, VSS=AVss=0V
at Topr=—20 to 85°C, 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

NOTES:
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/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=Vccee=5V

Switching Characteristics
(Vcc1=Vecez =4.2t0 5.5V, Vss =0V at Topr = -20 to 85°C unless otherwise specified)

Table 5.22 Memory Expansion Mode and Microprocessor Mode
(when accessing external memory space)

Symbol Parameter M%egs#(;ﬁirgr?nt Standard Unit
Min. Max.
td(scLk-ap) | Address Output Delay Time 18 ns
thieck-ap) | Address Output Hold Time (BCLK standard) -3 ns
th(RD-AD) Address Output Hold Time (RD standard)® 0 ns
th(wr-AD) Address Output Hold Time (WR standard)® (Note 1) ns
tdiscLk-cs) | Chip-Select Signal Output Delay Time 18 ns
thieck-cs) | Chip-Select Signal Output Hold Time (BCLK standard) -3 ns
th(rp-cs) Chip-Select Signal Output Hold Time (RD standard)® See Figure 5.2 0 ns
thwr-cs) Chip-Select Signal Output Hold Time (WR standard)® (Note 1) ns
tdecLk-rRp)  |RD Signal Output Delay Time 18 ns
theck-rRp)  |RD Signal Output Hold Time -5 ns
tdeck-wr) | WR Signal Output Delay Time 18 ns
theclk-wr) | WR Signal Output Hold Time -5 ns
td(pB-wR) Data Output Delay Time (WR standard) (Note 2) ns
th(wr-DB) Data Output Hold Time (WR standard)® (Note 1) ns
tW(WR) WR Output Width (Note 2) ns
NOTES:
1. Values can be obtai;ed from the following equations, according to BCLK frequency.
10
th(WR — DB) = W —-10 [ns]
10°
th(WR — AD) = Treono X2 " 10 [ns]
9
th(WR —CS) = f(BC]I:i(IZ)XZ —10 [ns]

2. Values can be obtained from the following equations, according to BCLK frequency and external bus cycles.

tw(WR) =

tapB-wR) = —L0 XM __ 55 [ng]

10°X n
f(BCLK) X 2
9

—-15 [ns]

f(BCLK)

3. tc ns is added when recovery cycle is inserted.

(if external bus cycle is ag + b, n=(bx2)-1)

(if external bus cycle is ag + b, m=b)
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)

Memory Expansion Mode and Microprocessor Mode

BCLK VAR YA AR G A
RD

(Separate bus) \ o /7

WR, WRL, WRH

(Separate bus) \ S
RD e
(Multiplexed bus) \ /
WR, WRL, WRH S
(Multiplexed bus) \ /

RDY input

tsu(RDY-BCLK) <<— > th(BCLK-RDY)

BCLK

tsu(HOLD-BCLK)

<>
HOLD Input _\ (,/

th(BCLK-HOLD)
—> ‘

/

HLDA Output ! : D | ! !
td(BCLK-HLDA) —> <<— T —> <— {{(BCLK-HLDA)

Po.pLPz ——— we

P3, P4, 1 2 i | | |

P50 to P52 ‘ : ‘ 1 1 :

Measurement Conditions

* Vcci=Vee2=4.2 to 5.5V

* Input high and low voltage: ViH=4.0V, ViL,=1.0V

* Output high and low voltage: Vor=2.5V, VoL=2.5V

Figure 5.6 Vcci=Vccz=5V Timing Diagram (4)
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)
Vcci=Vcee=3.3V

Switching Characteristics
(Vcci=Vcee=3.0 to 3.6V, VSS = 0V at Topr = -20 to 85°C unless otherwise specified)

Table 5.40 Memory Expansion Mode and Microprocessor Mode
(when accessing external memory space)

Symbol Parameter M%aos#(;ﬁirgﬁ nt : Standard Unit
Min. Max.
td(BCLK-AD) Address Output Delay Time 18 ns
th(BcLKk-AD) Address Output Hold Time (BCLK standard) 0 ns
th(RD-AD) Address Output Hold Time (RD standard)® 0 ns
th(wRr-AD) Address Output Hold Time (WR standard)®) (Note 1) ns
tdecLk-cs) Chip-Select Signal Output Delay Time 18 ns
thecLk-cs) Chip-Select Signal Output Hold Time (BCLK standard) 0 ns
th(rD-CS) Chip-Select Signal Output Hold Time (RD standard)® See Figure 5.2 0 ns
thwr-cs) Chip-Select Signal Output Hold Time (WR standard)® (Note 1) ns
td(BcLK-RD) RD Signal Output Delay Time 18 ns
th(scLK-RD) RD Signal Output Hold Time -3 ns
tdeck-wr) | WR Signal Output Delay Time 18 ns
thecLk-wR) WR Signal Output Hold Time 0 ns
td(pB-wR) Data Output Delay Time (WR standard) (Note 2) ns
th(wr-DB) Data Output Hold Time (WR standard)® (Note 1) ns
tW(WR) WR Output Width (Note 2) ns
NOTES:
1. Values can be obtained from the following equations, according to BCLK frequency.
10°
th(WR - DB) = W -20 [ng]
10°
th(WR — AD) = W —-10 [ns]
10°
th(WR - CS) = W -10 [ng]

2. Values can be obtained from the following equations, according to BCLK frequency and external bus cycles.

109 XN
W) = e X2 12 [ns] (if external bus cycle is ag+ b, n=(b x 2)-1)
td(DB - WR) = M 20
(DB -WR) = feo [ns] (if external bus cycle is a@+ b, m=b)

3. tc ns is added when recovery cycle is inserted.
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)

Memory Expansion Mode and Microprocessor Mode
(when accessing an external memory space)

[Read Timing] (1¢+ 1@Bus Cycles)

BCLK

i td(BCLK-CS)
ot |

- ' 18ns.max(®)
CSi b :

P ore : : > i« th(RD- CS)

' th(BCLK-CS)
ang! Ons.min;

- : > Pt Ons.min
td(BCLK-AD) | 5 5 th(BCLK- AD)
) <> 18ns.max® ' ' .<—>! Ons.min
ADi : ; ' ' I '
BHE —! : j : et ,
! td(BCLK-RD) | ! 5 il i« th(RD-AD)
1 18ns. max"_" t+ ' Ons.min_1
RD Do\ 5 5 ¥

. " th(BCLK-RD)
Y gl j

- 2
tac1(RD-DB)®@ : -3ns.min

tac1(AD- DB ! i P

tsu(DB- BCLK) <—~: <—~th(RD DB)
30ns. mln(l) ' L Ons. m'“

NOTES:
1. Values guaranteed only when the microcomputer is used independently.
A maximum of 35ns is guaranteed for td(BCLK-AD)+tsu(DB-BCLK).
2. Varies with operation frequency.

tac1(RD-DB)=(tcyc/2 x m-35)ns.max (if external bus cycle is a@+ bg, m=(b x 2) + 1)
tac1(AD-DB)=(tcyc x n-35)ns.max (if external bus cycle is a@+ bg, n =a + b)
[Write Timing] (1¢+ 1¢Bus Cycles)

BCLK

. td(BCLK-éS) th(BCLK-CS)

f
'

'

1 ! <« 0Ons.min '
' i

'

T

1 18ns.maxi . :
csi P\ : . L ! 5 ;
: teyc! R} ! th(WR-CS)® ! ' 5 E
i« : > P> ' ' '
1t1d(BCLK-AD) | : i1 th(BCLK-AD : :
. 7 18ns.max: : : -~ O(ns.min ) . :
ADi - : ; . T T .
BHE i ' ; — : : : i
; | 1d(BCLK-WR) ; tw(WR)® : M ' ;
- ' ' 18ns.max <—e——»! :
WRWRL, ™ . \ ; :
WRH ! ; i /i th(BCLK- WR) ;
, ' . R ,4_ Ons.min | .
! P td(DB—WR)<3> | th(WR-DB)® | :
DBi AR < ! ! } """"""""""""""""""""
NOTES: Measurement Conditions
3. Varies with operation frequency. ¢ Vcc1=Vce2=3.0 to 3.6V
td(DB-WR)=(tcyc x m-20)ns.min « Input high and low voltage: VIH=1.5V, ViL=0.5V
(if external bus cycle is a@ + bg, m=b) « Output high and low voltage: VoH=1.5V, VoL=1.5V
th(wR-DB)=(tcyc/2-20)ns.min 9
th(WR-AD)=(tcyc/2-10)ns.min tcyc= 10

th(WR-CS)=(tcyc/2-10)ns.min fecL
tw(WR)=(tcyc/2 x n-15)ns.min

(if external bus cycle is a@ + b, n=(bx2)-1)

Figure 5.7 Vcci=Vcce=3.3V Timing Diagram (1)
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)

I Vcc1=\/cc2=3 3V I

Memory Expansion Mode and Microprocessor Mode

BCLK VAR YA A A W A
RD

(Separate bus) \ I’, ................ /7

WR, WRL, WRH

(Separate bus) \ ;’r ________________ /
RD e
(Multiplexed bus) \ /
WR, WRL, WRH S
(Multiplexed bus) \ /
RDY input
tsu(RDY-BCLK) <<———> th(BCLK—RDY)
BCLK

tsu(HOLD-BCLK) th(BCLK-HOLD)
<> | L :

<—

HOLD input \ ..

HLDA output . i, |

‘ < T < ! : ‘
PO, Pl, P2, 3 3 td(B(i:LK_HLDiA) td(BCiLK_HLDAi) j ! !
D S e e
P50 to P52 ‘ ‘ ‘ ‘ ‘ ‘

Measurement Conditions:

* Vcci=Vee=3.0 to 3.6V

* Input high and low voltage: ViH=2.4V, ViL=0.6V

* Output high and low voltage: VoH=1.5V, VoL=1.5V

Figure 5.10 Vcci=Vce2=3.3V Timing Diagram (4)
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M32C/85 Group (M32C/85, M32C/85T)

5. Electrical Characteristics (M32C/85T)

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

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
Vccei, Vee2 | Supply Voltage (Vcci= Vecz) 4.2 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 Vcez \Y
Voltage P127, P130-P1374)
P60-P67, P72-P77, P80-P87(3), P90-P97, P100-P107, P14o- 0.8Vccel Vcer
P14s, P150-P1574), Xin, RESET, CNVss, BYTE
P70, P71 0.8Vcc1 6.0
P0o-P07, P1lo-P17 0.8Vce2 Vcez
Vi Input Low ("L")  |P20-P27, P30-P37, P40-P47, P50-P57, P110-P114, P120- 0 0.2Vccz | V
Voltage P127, P130-P137®
P60-P67, P70-P77, P80-P87(3), P9o-P97, P100-P107, P14o- 0 0.2Vcc1
P14s, P150-P157@, Xin, RESET, CNVss, BYTE
P0o-P07, P1lo-P17 0 0.2Vcez
loH(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-P8a, 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, P8s, P87, P9o-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, P8s, P87, P90-P97, P100-P107, P110-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P157(4)
NOTES:

1. Typical values when average output current is 100ms.
2. Total loL(peak) 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 P86, 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. 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. 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/85T)

| Vcci1=Vce2=5V |

tc(TA) N
tw(TAH)
TAIIN Input \
_ tw(TAL) N
tc(UP) N
tw(UPH)
TAIOUT Input \
tw(UPL) o
TAIOUT Input
(Counter increment/ ><
decrement input)
In event counter mode N B
TAIIN Input th(TIn-UP) tsu(UP=TiN)
(When counting on the falling edge)
TAIIN Input
(When counting on the rising edge) -

tc(TB)

tw(TBH)

TBIIN Input

tw(TBL)

{c(AD)
tw(ADL)

ADTRG Input J

tc(CK) N
Lw(CKH)_
CLKi
tw(CKL) . th(c-0
TxDi >< ><
td(C-Q) tsubC) | 4 (D)
RxDi /{ *

tw(INL)

INTI Input fw(INH) } /

NMI input ]L /_

2 CPU clock cycles + 2 CPU clock cycles +
300ns or more 300ns or more
("L" width)

Figure 5.13 Vcci=Vcce=5V Timing Diagram
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