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computers on a single chip, containing a processor core,
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1RENESAS
M32C/85 Group (M32C/85, M32C/85T)

SINGLE-CHIP 16/32-BIT CMOS MICROCOMPUTER Rev.1.21
Jul. 01, 2005

1. Overview

The M32C/85 group (M32C/85, M32C/85T) microcomputer is a single-chip control unit that utilizes high-
performance silicon gate CMOS technology with the M32C/80 series CPU core. The M32C/85 group
(M32C/85, M32C/85T) is available in 144-pin and 100-pin plastic molded LQFP/QFP packages.

With a 16-Mbyte address space, this microcomputer combines advanced instruction manipulation capabili-
ties to process complex instructions by less bytes and execute instructions at higher speed.

It includes a multiplier and DMAC adequate for office automation, communication devices and industrial
equipments, and other high-speed processing applications.

1.1 Applications
Automobiles, audio, cameras, office equipment, communications equipment, portable equipment, etc.
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M32C/85 Group (M32C/85, M32C/85T)

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/85 Group (1) (M32C/85)

As of July, 2005

ROM RAM
Type Number Package Type Capacity Capacity Remarks
M30855FJGP PLQPO0144KA-A (144P6Q-A)
M30853FJGP PLQPO100KB-A (100P6Q-A) | 512K+4K
M30853FJFP PRQP0100JB-A (100P6S-A)
M30855FHGP PLQPO0144KA-A (144P6Q-A)
M30853FHGP PLQPO0100KB-A (100P6Q-A) | 384K+4K Flash Memory
M30853FHFP PRQP0100JB-A (100P6S-A)
24K
M30855FWGP PLQPO0144KA-A (144P6Q-A)
M30853FWGP PLQPO0100KB-A (100P6Q-A) | 320K+4K
M30853FWFP PRQP0100JB-A (100P6S-A)
M30855MW-XXXGP PLQPO0144KA-A (144P6Q-A)
M30853MW-XXXGP PLQPO0100KB-A (100P6Q-A) 320K Mask ROM
M30853MW-XXXFP PRQP0100JB-A (100P6S-A)
Table 1.3 M32C/85 Group (2) (T Version, M32C/85T) As of July, 2005
ROM RAM
Type Number Package Type Capacity Capacity Remarks
M30855FJTGP PLQPO0144KA-A (144P6Q-A)
512K+4K
M30853FJTGP PLQPO0100KB-A (100P6Q-A)
Flash Memory
M30855FHTGP PLQPO0144KA-A (144P6Q-A) T Version
384K+4K 24K Hiah-reliabilit
M30853FHTGP PLQPO0100KB-A (100P6Q-A) (High-reliability
85°C Version)
M30855FWTGP PLQPO0144KA-A (144P6Q-A)
320K+4K
M30853FWTGP PLQPO0100KB-A (100P6Q-A)
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M32C/85 Group (M32C/85, M32C/85T)

1. Overview

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

Supply

Classsfication Symbol [1/O Type Function
Voltage
Power Supply |Vccy, Vece2 I - Apply 3.0 to 5.5V to both Vcc1 and Vccez pins. Apply 0V to the
Vss Vss pin. Vcel = Veca( 2)
Analog Power | Avcc | Vcci | Supplies power to the A/D converter. Connect the AVcc pin to
Supply AVss Vcci and the AVSs pin to Vss
Reset Input RESET I Vccel | The microcomputer is in a reset state when "L" is applied to the RESET pin
CNVss CNVss | Vccl | Switches processor mode. Connect the CNVss pin to Vss to start up
in single-chip mode or to Vccz1 to start up in microprocessor mode
Input to Switch | BYTE I Vccl | Switches data bus width in external memory space 3. The data
External Data Bus bus is 16 bits wide when the BYTE pin is held "L" and 8 bits wide
Width®) when it is held "H". Set to either. Connect the BYTE pin to Vss
to use the microcomputer in single-chip mode
Bus Control Do to D7 110 Vcc2 | Inputs and outputs data (Do to D7) while accessing an external
Pins® memory space with separate bus
Ds to D15 110 Vccz | Inputs and outputs data (Ds to D15) while accessing an external
memory space with 16-bit separate bus
Ao to A22 @) Vcc2 | Outputs address bits Ao to A22
A23 @) Vcc2 | Outputs inversed address bit A23
Ao/Do to 110 Vccz | Inputs and outputs data (Do to D7) and outputs 8 low-order
A7/D7 address bits (Ao to A7) by time-sharing while accessing an
external memory space with multiplexed bus
As/Ds to 110 Vcez2 | Inputs and outputs data (Ds to D15) and outputs 8 middle-order
A15/D15 address bits (A8 to A15) by time-sharing while accessing an
external memory space with 16-bit multiplexed bus
CS0toCS3| O Vcez | Outputs CS0 to CS3 that are chip-select signals specifying an external space
WRL / WR o) Vcez | Outputs WRL, WRH, (WR, BHE) and RD signals. WRL and
WRH / BHE WRH can be switched with WR and BHE by program
RD m WRL, WRH and RD selected:
If external data bus is 16 bits wide, data is written to an even
address in external memory space when WRL is held "L".
Data is written to an odd address when WRH is held "L".
Data is read when RD is held "L".
® WR, BHE and RD selected:
Data is written to external memory space when WR is held "L".
Data in an external memory space is read when RD is held "L".
An odd address is accessed when BHE is held "L".
Select WR, BHE and RD for external 8-bit data bus.
ALE @) Vcc2 | ALE is a signal latching the address
HOLD I Vccz | The microcomputer is placed in a hold state while the HOLD pin is held "L"
HLDA (@) Vccz | Outputs an "L" signal while the microcomputer is placed in a hold state
RDY I Vcez | Bus is placed in a wait state while the RDY pin is held "L"
| : Input O : Output I/O : Input and output
NOTES:

1. Vccu is hereinafter referred to as Vcc unless otherwise noted.
2. Apply 4.2 to 5.5V to the Vcci and Vcce2 pins when using M32C/85T. Vcci=Vcca.
3. Bus control pins in M32C/85T cannot be used.
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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)

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.
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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)

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

Vcci1=Vcce=5V
Table 5.6 Flash Memory Version Electrical Characteristics (Vcci1=4.5to 5.5V, 3.0 to 3.6V at

Topr=0to 60°C unless otherwise specified)

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
- Program and Erase Endurance® 100 cycles
- Word Program Time (Vcc1=5.0V, Topr=25° C) 25 200 us
- Lock Bit Program Time 25 200 us
- Block Erase Time 4-Kbyte Block 0.3 4 S
(Vee1=5.0V, Topr=25° C) 8-Kbyte Block 0.3 4 s
32-Kbyte Block 0.5 4 S
64-Kbyte Block 0.8 4 s
- All-Unlocked-Block Erase Time® 4xn s
tps Wait Time to Stabilize Flash Memory Circuit 15 us
- Data Hold Time (Topr=-40 to 85 ° C) 10 years

NOTES:
1. ndenotes the number of block to be erased.
2. Number of program-erase cycles per block.
If Program and Erase Endurance is 77 cycle (7=100), each block can be erased and programmed 7 cycles.
For example, if a 4-Kbyte block A is erased after programming a word data 2,048 times, each to a different
address, this counts as one program and erase endurance. Data can not be programmed to the same address
more than once without erasing the block. (rewrite prohibited).

Rev. 1.21 Jul. 01, 2005 Page 51 of 87 RENESAS



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

5. Electrical Characteristics (M32C/85)

Timing Requirements
(Vcci=Vceee=4.2 to 5.5V, Vss=0V at Topr=—20 to 85°C unless otherwise specified)

Table 5.9 External Clock Input

Vcci=Vecee=5V

Symbol Parameter - Standard Unit
Min. Max.

tc External Clock Input Cycle Time 31.25 ns
tw(H) External Clock Input High ("H") Width 13.75 ns
tw) External Clock Input Low ("L") Width 13.75 ns

tr External Clock Rise Time ns

tf External Clock Fall Time ns
Table 5.10 Memory Expansion Mode and Microprocessor Mode

Symbol Parameter ?tandard Unit
Min. Max.

tac1(rp-DB) Data Input Access Time (RD standard) (Note1)| ns
tacl(Ap-nB) Data Input Access Time (AD standard, CS standard) (Note1)| ns
tac2(rRo-DB) Data Input Access Time (RD standard, when accessing a space with the multiplexed bus) (Note 1) | ns
tac2(Ap-pB) Data Input Access Time (AD standard, when accessing a space with the multiplexed bus) (Note 1) | ns
tSU(DB-BCLK) Data Input Setup Time 26 ns
tsurby-ecLk) |RDY Input Setup Time 26 ns
tsuHoLp-acLk) |HOLD Input Setup Time 30 ns
th(rD-DB) Data Input Hold Time ns
thecik-roy)  [RDY Input Hold Time ns
thecLk-HoLp)  |HOLD Input Hold Time ns
tdecLk-HLDA) |HLDA Output Delay Time 25 ns

NOTES:

1. Values can be obtained from the following equations, according to BCLK frequecncy and external bus cycles. Insert a
wait state or lower the operation frequency, f(scwk), if the calculated value is negative.

tac1(RD -

tac1(AD —

tac2(RD -

tac2(AD —

10°X m

=feck X2 —3®

DB) [ns] (if external bus cycle is a@ + bg, m=(bx2)+1)

10°X n

f(BCLK)

10° X m
feCek) X2

10°X p
f(BCLK) X 2

DB) = [ns] (if external bus cycle is ag + b, n=a+h)

DB) = [ns] (if external bus cycle is ag + b, m=(bx2)-1)

DB) = -35

[ns] (if external bus cycle is a@ + b, p={(a+b-1)x2}+1)
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)

Vcci=Vccee=5V
Switching Characteristics
(Vcc =4.2to0 5.5V, Vss = 0V at Topr = -20 to 85°C unless otherwise specified)

Table 5.23 Memory Expansion Mode and Microprocessor Mode
(when accessing an external memory space with the multiplexed bus)

Symbol Parameter M%f#éﬁirgﬁm : Standard Unit
Min. Max.
tdecLk-ap) | Address Output Delay Time 18 ns
thecLk-ap) | Address Output Hold Time (BCLK standard) -3 ns
th(RD-AD) Address Output Hold Time (RD standard)® (Note 1) ns
th(wr-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) -3 ns
th(ro-cs) Chip-Select Signal Output Hold Time (RD standard)® (Note 1) ns
th(wr-cs) Chip-Select Signal Output Hold Time (WR standard)®) (Note 1) ns
tdecLk-rD)  |RD Signal Output Delay Time See Figure 5.2 18 ns
theck-rp)  |RD Signal Output Hold Time -5 ns
tdecik-wr) | WR Signal Output Delay Time 18 ns
thectk-wr) | WR Signal Output Hold Time -5 ns
td(oB-wR) Data Output Delay Time (WR standard) (Note 2) ns
th(wr-DB) Data Output Hold Time (WR standard)® (Note 1) ns
tdecLk-ALe) | ALE Signal Output Delay Time (BCLK standard) 18 ns
thecLk-aLe) | ALE Signal Output Hold Time (BCLK standard) -2 ns
td(AD-ALE) ALE Signal Output Delay Time (address standard) (Note 3) ns
th(ALE-AD) ALE Signal Output Hold Time (address standard) (Note 4) ns
tdz(RD-AD) Address Output Float Start Time 8 ns
NOTES:
1. Values can be obtained from the following equations, according to BCLK frequency.
th(RD - AD) = L —-10 [ns]
f(BCLK) X 2
th(WR - AD) = A -10 [ns]
f(BCLK) X 2
th(RD - CS) = L -10 [ng]
f(BCLK) X 2
th(WR - CS) = A —-10 [ns]
f(BCLK) X 2
th(WR - DB) = A -10 [ng]
f(ecLk) X 2

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

_ 10°Xm
td(DB - WR) = fecL X2 25 [ns] (if external bus cycle is ag+ bg, m= (bx2)-1)

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

9
_ 10 °Xn
WAD-ALE) = o x2 20 [ns] (if external bus cycle is ag + bg, n=a)

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

9
_ 10 Xn
MALE-AD) = e x2 10 [ns] (if external bus cycle is ag+ bg, n= a)

5. 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)
Vcci=Vcee=3.3V

Switching Characteristics
(Vcci1 =Vcec2 =3.0to 3.6V, VSS =0V at Topr =-20 to 85°C unless otherwise specified)

Table 5.41 Memory Expansion Mode and Microprocessor Mode
(when accessing an external memory space with the multiplexed bus)

Symbol Parameter M%aos#drﬁgs nt : Standard Unit
Min. Max.
td(BCcLK-AD) Address Output Delay Time 18 ns
th(BCcLK-AD) Address Output Hold Time (BCLK standard) 0 ns
th(rD-AD) Address Output Hold Time (RD standard)®) (Note 1) ns
th(wRr-AD) Address Output Hold Time (WR standard)®) (Note 1) ns
td(BcLk-cs) Chip-Select Signal Output Delay Time 18 ns
thecLk-cs) Chip-Select Signal Output Hold Time (BCLK standard) 0 ns
th(rp-cs) Chip-Select Signal Output Hold Time (RD standard)®) (Note 1) ns
thwr-cs) Chip-Select Signal Output Hold Time (WR standard)®) (Note 1) ns
td(BCLK-RD) RD Signal Output Delay Time See Figure 5.2 18 ns
th(ecLk-RD) RD Signal Output Hold Time -3 ns
tdeck-wr) | WR Signal Output Delay Time 18 ns
thscLk-WR) WR Signal Output Hold Time 0 ns
td(oB-wR) Data Output delay Time (WR standard) (Note 2) ns
th(wr-DB) Data Output Hold Time (WR standard)® (Note 1) ns
tdecik-ALe) | ALE Signal Output Delay Time (BCLK standard) 18 ns
theck-aLe) | ALE Signal Output Hold Time (BCLK standard) -2 ns
td(AD-ALE) ALE Signal Output Delay Time (address standard) (Note 3) ns
th(ALE-AD) ALE Signal Output Hold Time (address standard) (Note 4) ns
tdz(rRD-AD) Address Output Float Start Time 8 ns
NOTES:
1. Values can be obtained by the following equations, according to BLCK frequency.
th(RD — AD) = *9 —-10 [ns]
f(BCLK) X 2
th(WR — AD) = Lg —-10 [ns]
f(BcLK) X 2
th(RD - CS) = 1—09 -10 [ns]
f(BCLK) X 2
th(WR —CS) = $ —-10 [ns]
f(BCLK) X 2
th(WR - DB) = f(3+|29>(2 —20 [ns]

2. Values can be obtained by the following equations, according to BLCK frequency and external bus cycles.
_10°Xm
td(DB - WR) = feoLg X2 25 [ns] (if external bus cycle is ag + b, m=(b+2)-1)

3. Values can be obtained by the following equations, according to BLCK frequency and external bus cycles.

9
— 10xn
td(AD —~ ALE) = fecLo X2 20 [ng] (if external bus cycle is ag+ b, n=a)

4. Values can be obtained by the following equations, according to BLCK frequency and external bus cycles.
10%n

th(ALE - AD) = feolk) X2 10 [ns] (if external bus cycle is ag + bg, n=a)

5. 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)

decrement input)

In event counter mode

tc(TA) o
tw(TAH)
TAIIN Input \
L tw(TAL) N
tc(UP) N
tw(UPH)
TAIOUT Input \
tw(upL) N
TAIOUT Input

(Counter increment/

X

TAIIN Input th(TIN-UP) ) S\ tsu(UP-Tin)
(When counting on falling edge) -
TAIIN Input
(When counting on rising edge) -
tc(TB) N
tw(TBH)
TBIIN Input
tw(TBL)
{c(AD)
tw(ADL)
ADTRG Input J
tc(CK) N
< Lw(CKH),
CLKi
tw(CKL) .
th(C-Q)
TxDi >< ><
td(C-Q) tsupC) | th(C-D)
RxDi /{ *
tw(INL)
INTi Input fw(INH) $ /
Wi
NMI input ]L /_
\

2 CPU clock cycles + 2 CPU clock cycles +
300ns or more 300ns or more

("L" width)

Figure 5.9 Vcci1=Vcc2=3.3V Timing Diagram (3)

Rev. 1.21 Jul. 01,2005 Page 72 of g7

RENESAS



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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