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within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
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range of applications.
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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




M32C/87 Group (M32C/87, M32C/87A, M32C/87B)

1. Overview

Table 1.10  144-Pin Package List of Pin Names (3/4)
::'2 Ccl):ril:]rol Port Intliri:]upt Timer Pin UART/CAN Pin Intelligent 1/O Pin Arlfillnog Bus Control Pin
81 P3_5 A13,[A13/D13]
82 P3_4 A12,[A12/D12]
83 P3_3 A11,[A11/D11]
84 P3_2 A10,[A10/D10]
85 P3_1 A9,[A9/D9]
86 P12 4
87 P12 3 CTS6/RTS6
88 P12 2 RXD6
89 P12 1 CLK6
90 P12 0 TXD6
91 |vce2
92 P30 A8,[A8/D8]
93 |VSS
94 P27 AN2_7 |A7,[A7/D7]
95 P2_6 AN2_6 |A6,[A6/D6]
9 P2_5 AN2_5 |A5,[A5/D5]
97 P2_4 AN2_4 |A4,[A4/D4]
98 P2_3 AN2_3 |A3,[A3/D3]
99 P2 2 AN2_2 |A2,[A2/D2]
100 P2 1 AN2_1 |A1,[A1/D1]
101 P2 0 AN2_0 |A0,[A0/DO]
102 P17 |INTS D15
103 P16 |INT4 D14
104 P15 |INT3 D13
105 P14 D12
106 P1_3 D11
107 P12 D10
108 P1_1 D9
109 P1_0 D8
110 PO_7 ANO_7 |D7
111 P0_6 ANO_6 |D6
112 PO_5 ANO 5 |D5
113 PO_4 ANO_4 |D4
114 P11_4
115 P11 3 INPC1_3/0UTC1_3
116 P11 2 INPC1_2/0UTC1_2/
ISRXD1
117 P11_1 INPC1_1/OUTC1_1/
ISCLK1
118 P11 0 INPC1_0/OUTC1_0/
ISTXD1
119 PO_3 ANO_3 |D3
120 P0O_2 ANO_2 |D2
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 1. Overview

Table 1.14  100-Pin Package List of Pin Names (3/3)

'fF')” ng C‘l’;;;ro' Port '“tiri;”pt Timer Pin UART/CAN Pin Intelligent 1/O Pin A';"’i"nog Bus gi?]””o'
73|71 P17 |INTS D15
74 | 72 P16 |INT4 D14
75| 73 P15 [INT3 D13
76 | 74 P1 4 D12
77| 75 P1 3 D11
78 | 76 P1 2 D10
79 | 77 P11 D9
80 | 78 P10 D8
81| 79 PO_7 ANO 7 |D7
82 | 80 P0O_6 ANO 6 |D6
83 | 81 PO 5 ANO 5 |D5
84 | 82 PO_4 ANO_ 4 [D4
85 | 83 PO_3 ANO 3 |D3
86 | 84 PO 2 ANO 2 |D2
87 | 85 PO 1 ANO 1 [D1
88 | 86 PO O ANO 0 |DO
89 | 87 P10 7 |KI3 RTP3 3 AN_7

90 | 88 P10_6 |KI2 RTP3 2 AN_6

91 | 89 P10 5 |KI1 RTP3 1 AN_5

92 | 90 P10_4 |KIO RTP3_0 AN_4

93 | 91 P10_3 RTP1 3 AN_3

94 | 92 P10 2 RTP1 2 AN_2

95 | 93 P10 1 RTP1 1 AN_1

96 | 94 |AVSS

97 | 95 P10 0 RTP1 0 AN_O

98 | 96 |VREF

99 | 97 |AVCC

100| 98 P9 7 RXD4/SCL4/STXD4 ADTRG
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 1. Overview

Table 1.17 Pin Functions (100-Pin and 144-Pin Package) (3/4)

1/10 | Supply .
Type Symbol Type | Voltage Description
Intelligent I/O0 | INPC1_0to | VCC1/ |Input pins for the time measurement function.
INPC1_3 vcea®
INPC1_4to | VCC1
INPC1_7
OUTC1_0Oto (0] VCC1/ |Output pins for the waveform generation function.
OouUTC1_3 vcec2®) [ (OUTC1_6/0UTC2_0 and OUTC1_7/OUTC2_2 assigned to ports
7_0 and 7_1 are N-channel open drain output.)
OUTC1_4to O VCC1
ouTC1_7
OUTC2_0to o VCC1/
ouTC2_2 vcea®
ISCLKO I/O | VCC1 |Clock input/output pins for the intelligent I/O communication
ISCLK1, I/0 | vccy | function.
ISCLK2 vcea®
ISRXDO | VCC1 |Data input pins for the intelligent I/O communication function.
ISRXD1, | VCC1/
ISRXD2 vcea®
ISTXDO (0] VCC1 |Data output pins for the intelligent I/O communication function.
ISTXD1, o) vccl | (ISTXD2 assigned to port 7_0 is N-channel open drain output.)
ISTXD2 vcea®
IEIN | VCC1/ |Data input pin for the intelligent I/O communication function.
vcead)
IEOUT (0] VCC1/ | Data output pin for the intelligent I/O communication function.
vce2® | (IEOUT assigned to port 7_0 is N-channel open drain output.)
Reference VREF | - The VREF pin supplies the reference voltage to the A/D converter
voltage input and D/A converter.
A/D converter |AN_OtoAN_7| | VCC1 |Analog input pins for the A/D converter.
ANO_O to | VCC2
ANO_7,
AN2_0Oto
AN2_7
ADTRG | VCC1 |External trigger input pin for the A/D converter.
ANEXO /O | VCC1 |Extended analog input pin for the A/D converter or output pin in
external op-amp connection mode.
ANEX1 I VCC1 |Extended analog input pin for the A/D converter.
D/A converter | DAO, DA1 (0] VCC1 |Output pins for the D/A converter.
Real-time port | RTPO_O to (0] VCC1 |These pins function as real-time ports.
RTPO_3 (RTPO_2 and RTPO_3 are N-channel open drain output.)
RTP1_0to
RTP1_3
RTP2_0to
RTP2_3
RTP3_0to
RTP3_3

I: Input  O: Output 1/O: Input and output
NOTE:
1. Only VCC1 can be used in the 100-pin package.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B)

2. Central Processing Unit (CPU)

2.

Figure 2.1 shows the CPU registers.
The register bank is comprised of eight registers (R0, R1, R2, R3, A0, Al, SB, and FB) out of 28 CPU registers. There

are two sets of register banks.

Central Processing Unit (CPU)

b31

b15

b0

General registers

R2

ROH

ROL

R3

R1H

R1L

High-speed interrupt registers

DMAC-associated registers

NOTE:

R2

b23

R3

A0

Al

SB

FB

USP

ISP

INTB

PC

FLG

; Ib8b7 b0
| 1 [u]r]o[B]s]z][p]c

b15

b0

b23 |

SVF

SVP

VCT

b15

b7

b0

DMDO

DMD1

DCTO

DCT1

DRCO

b23

DRC1

DMAO

DMA1

DRAO

DRA1

DSAQ

DSA1

1. These registers comprise a register bank.
There are two sets of register banks (register bank 0 and register bank 1).

Data registers®

Address registers®

Static base registert?
Frame base register®

User stack pointer
Interrupt stack pointer
Interrupt table register
Program counter

Flag register

Carry flag

Debug flag

Zero flag

Sign flag

Register bank select flag
Overflow flag

Interrupt enable flag
Stack pointer select flag
Reserved

Processor interrupt priority level
Reserved

Flag save register
PC save register
Vector register

DMA mode registers

DMA transfer count registers

DMA transfer count reload registers
DMA memory address registers

DMA memory address reload registers

DMA SFR address registers

Figure 2.1 CPU Register
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B)

4. Special Function Registers (SFRs)

Table 4.6 SFR Address Map (6/20)
Address Register Symbol After Reset
011Ah Group 1 Time Measurement Control Register 2 G1TMCR2 00h
011Bh Group 1 Time Measurement Control Register 3 G1TMCR3 00h
011Ch Group 1 Time Measurement Control Register 4 G1TMCR4 00h
011Dh Group 1 Time Measurement Control Register 5 G1TMCR5 00h
011Eh Group 1 Time Measurement Control Register 6 G1TMCR6 00h
011Fh Group 1 Time Measurement Control Register 7 G1TMCR7 00h
0120h . .
Group 1 Base Timer Register G1BT XXXXh
0121h
0122h Group 1 Base Timer Control Register 0 G1BCRO 00h
0123h Group 1 Base Timer Control Register 1 G1BCR1 X000 000Xb
0124h Group 1 Time Measurement Prescaler Register 6 G1TPR6 00h
0125h Group 1 Time Measurement Prescaler Register 7 G1TPR7 00h
0126h Group 1 Function Enable Register G1FE 00h
0127h Group 1 Function Select Register G1FS 00h
0128h . X XXXX XXXXb
Group 1 SI/O Receive Buffer Register G1RB
012%h X000 XXXXb
012Ah Group 1 Transmit Buffer/Receive Data Register G1TB/G1DR XXh
012Bh
012Ch Group 1 Receive Input Register G1RI XXh
012Dh Group 1 SI/O Communication Mode Register G1IMR 00h
012Eh Group 1 Transmit Output Register G1TO XXh
012Fh Group 1 SI/O Communication Control Register G1CR 0000 X011b
0130h Group 1 Data Compare Register 0 G1CMPO XXh
0131h Group 1 Data Compare Register 1 G1CMP1 XXh
0132h Group 1 Data Compare Register 2 G1CMP2 XXh
0133h Group 1 Data Compare Register 3 G1CMP3 XXh
0134h Group 1 Data Mask Register 0 G1MSKO XXh
0135h Group 1 Data Mask Register 1 G1MSK1 XXh
0136h
0137h
0138h : )
Group 1 Receive CRC Code Register G1RCRC XXXXh
0139h
013Ah . .
Group 1 Transmit CRC Code Register G1TCRC 0000h
013Bh
013Ch Group 1 SI/O Expansion Mode Register G1lEMR 00h
013Dh Group 1 SI/O Extended Receive Control Register G1ERC 00h
013Eh Group 1 SI/O Special Communication Interrupt Detection Register GlIRF 0000 XXXXb
013Fh Group 1 SI/O Extended Transmit Control Register G1ETC 0000 O0XXXb
0140h . .
o1a1h Group 2 Waveform Generation Register 0 G2PO0 XXXXh
0142h ) )
Group 2 Waveform Generation Register 1 G2PO1 XXXXh
0143h
0144h . .
Group 2 Waveform Generation Register 2 G2P0O2 XXXXh
0145h
0146h . .
Group 2 Waveform Generation Register 3 G2P0O3 XXXXh
0147h
0148h . .
Group 2 Waveform Generation Register 4 G2P0O4 XXXXh
0149h
014Ah ] ]
Group 2 Waveform Generation Register 5 G2P0O5 XXXXh
014Bh
014Ch . .
Group 2 Waveform Generation Register 6 G2P0O6 XXXXh
014Dh
014Eh . .
Group 2 Waveform Generation Register 7 G2PO7 XXXXh
014Fh
X: Undefined

Blank spaces are all reserved. No access is allowed.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 4. Special Function Registers (SFRs)

Table 4.10 SFR Address Map (10/20)

Address Register(3)(4) Symbol After Reset
0220h ] ]
0271h CANO Single Shot Control Register COSSCTLR 0000h(1)(2)
0222h
0223h
0224h . .
CANO Single Shot Status Register COSSSTR 0000h(1)2)
0225h
0226h
0227h
0228h CANO Global Mask Register Standard IDO COGMRO XXX0 0000b(1)2)
0229 CANO Global Mask Register Standard ID1 COGMR1 XX00 0000b(1)2)
022Ah | CANO Global Mask Register Extended 1D0 COGMR2 XXXX 0000b(1)(2)
022Bh | CANO Global Mask Register Extended D1 COGMR3 00h(1)(@)
022Ch CANO Global Mask Register Extended ID2 COGMR4 XX00 0000b(1)(2)
022Dh
022Eh
022Fh
0230h CANO Message Slot 0 Control Register / COMCTLO/ 0000 0000bM))
CANO Local Mask Register A Standard IDO COLMARO XXX0 0000b(1)2)
0231h CANO Message Slot 1 Control Register / COMCTL1/ 0000 0000b(1)2)/
CANO Local Mask Register A Standard ID1 COLMAR1 XX00 0000b(1)2)
0232h CANO Message Slot 2 Control Register / COMCTL2/ 0000 0000b(1)(2)/
CANO Local Mask Register A Extended 1DO COLMAR2 XXXX 0000b(1)(2)
0233h CANO Message Slot 3 Control Register / COMCTL3/ 00h(D(@)/
CANO Local Mask Register A Extended ID1 COLMAR3 00h(1)(@)
0234h CANO Message Slot 4 Control Register / COMCTL4 / 0000 0000b(1)2)/
CANO Local Mask Register A Extended 1D2 COLMAR4 XX00 0000b(1)(2)
0235h CANO Message Slot 5 Control Register COMCTL5 00h(M)(@)
0236h CANO Message Slot 6 Control Register COMCTL6 00h(1)(2)
0237h CANO Message Slot 7 Control Register COMCTL7 00h(1)2)
0238h CANO Message Slot 8 Control Register / COMCTLS8/ 0000 0000b(1)2)/
CANO Local Mask Register B Standard DO COLMBRO XXX0 0000b(1)2)
0239h CANO Message Slot 9 Control Register / COMCTL9/ 0000 0000b(1)2)/
CANO Local Mask Register B Standard 1D1 COLMBR1 XX00 0000b(1)(2)
023Ah CANO Message Slot 10 Control Register / COMCTL10/ 0000 0000b(1))/
CANO Local Mask Register B Extended 1D0 COLMBR2 XXXX 0000b(1)(2)
023Bh | CANO Message Slot 11 Control Register / COMCTL11/ 00h(M)(2)/
CANO Local Mask Register B Extended ID1 COLMBR3 00h(1)2)
023ch | CANO Message Slot 12 Control Register / COMCTL12/ 0000 0000bM))
CANO Local Mask Register B Extended 1D2 COLMBR4 XX00 0000b(1)2)
023Dh CANO Message Slot 13 Control Register COMCTL13 00h(1)2)
023Eh | CANO Message Slot 14 Control Register COMCTL14 00h(1)(@)
023Fh CANO Message Slot 15 Control Register COMCTL15 00h(1)(@)
0240h CANO Slot Buffer Select Register COSBS 00h(2)
0241h CANO Control Register 1 COCTLR1 X000 00XXb(2)
0242h CANO Sleep Control Register COSLPR XXXX XXXO0b
0243h
0244h . . 0000 0000b()
CANO Acceptance Filter Support Register COAFS
0245h 0000 0001b()
0246h
0247h
0248h
0249h
024Ah
to
024Fh
X: Undefined
Blank spaces are all reserved. No access is allowed.
NOTES:

1. The BANKSEL bit in the COCTLR1 register can switch functions for addresses 0220h to 023Fh.

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.

3. The CAN-associated registers (allocated in addresses 01EOh to 02BFh) cannot be used in M32C/87B. In M32C/87A, only CANO-associated
registers can be used.

4. Setthe PM13 bit in the PM1 register to 1 (2 wait states for SFR area) before accessing the CAN-associated registers.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B)

4. Special Function Registers (SFRs)

Table 4.11 SFR Address Map (11/20)

Address Register(2)(3) Symbol After Reset
0250h CANL1 Slot Buffer Select Register C1SBS 00h(®)

0251h CANL1 Control Register 1 C1CTLR1 X000 00XXb(1)
0252h CANL1 Sleep Control Register C1SLPR XXXX XXX0b(1)
0253h

0254h . . 0000 0000b(1)

CANL1 Acceptance Filter Support Register C1AFS

0255h 0000 0001b(%)
0256h

0257h

0258h

025%h

025Ah

025Bh

025Ch

025Dh

025Eh

025Fh

0260h CAN1 Message Slot Buffer 0 Standard IDO C1SLOTO_O XXh

0261h CAN1 Message Slot Buffer 0 Standard ID1 C1SLOTO_1 XXh

0262h CAN1 Message Slot Buffer 0 Extended 1DO C1SLOTO_2 XXh

0263h CAN1 Message Slot Buffer 0 Extended ID1 C1SLOTO0_3 XXh

0264h CAN1 Message Slot Buffer 0 Extended 1D2 C1SLOTO0_4 XXh

0265h CAN1 Message Slot Buffer 0 Data Length Code C1SLOTO0_5 XXh

0266h CAN1 Message Slot Buffer 0 Data 0 C1SLOTO_6 XXh

0267h CANL1 Message Slot Buffer 0 Data 1 C1SLOTO0_7 XXh

0268h CAN1 Message Slot Buffer 0 Data 2 C1SLOTO0_8 XXh

0269h CAN1 Message Slot Buffer 0 Data 3 C1SLOTO0_9 XXh

026Ah CAN1 Message Slot Buffer 0 Data 4 C1SLOTO0_10 XXh

026Bh CAN1 Message Slot Buffer 0 Data 5 C1SLOTO0_11 XXh

026Ch CAN1 Message Slot Buffer 0 Data 6 C1SLOTO_12 XXh

026Dh CAN1 Message Slot Buffer 0 Data 7 C1SLOTO_13 XXh

026Eh CAN1 Message Slot Buffer 0 Time Stamp High-Order C1SLOTO0_14 XXh

026Fh CAN1 Message Slot Buffer 0 Time Stamp Low-Order C1SLOTO0_15 XXh

0270h CAN1 Message Slot Buffer 1 Standard IDO C1SLOT1_0 XXh

0271h CAN1 Message Slot Buffer 1 Standard ID1 C1SLOT1_1 XXh

0272h CAN1 Message Slot Buffer 1 Extended IDO C1SLOT1_2 XXh

0273h CAN1 Message Slot Buffer 1 Extended ID1 C1SLOT1_3 XXh

0274h CAN1 Message Slot Buffer 1 Extended 1D2 C1SLOT1_4 XXh

0275h CAN1 Message Slot Buffer 1 Data Length Code C1SLOT1_5 XXh

0276h CAN1 Message Slot Buffer 1 Data 0 C1SLOT1_6 XXh

0277h CAN1 Message Slot Buffer 1 Data 1 C1SLOT1_7 XXh

0278h CAN1 Message Slot Buffer 1 Data 2 C1SLOT1_8 XXh

0279h CAN1 Message Slot Buffer 1 Data 3 C1SLOT1_9 XXh

027Ah CAN1 Message Slot Buffer 1 Data 4 C1SLOT1_10 XXh

027Bh CAN1 Message Slot Buffer 1 Data 5 C1SLOT1_11 XXh

027Ch CAN1 Message Slot Buffer 1 Data 6 C1SLOT1_12 XXh

027Dh CAN1 Message Slot Buffer 1 Data 7 C1SLOT1_13 XXh

027Eh CAN1 Message Slot Buffer 1 Time Stamp High-Order C1SLOT1_14 XXh

027Fh CAN1 Message Slot Buffer 1 Time Stamp Low-Order C1SLOT1_15 XXh

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

1. 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.

2. The CAN-associated registers (allocated in addresses 01EOh to 02BFh) cannot be used in M32C/87B. In M32C/87A, only CANO-associated

registers can be used.

3. Setthe PM13 bit in the PM1 register to 1 (2 wait states for SFR area) before accessing the CAN-associated registers.
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M32C/87 Grou

p (M32C/87, M32C/87A, M32C/87B)

4. Special Function Registers (SFRs)

Table 4.17  SFR Address Map (17/20)

Address Register Symbol After Reset
0350h ) .
Timer BO Register TBO XXXXh
0351h
0352h . .
Timer B1 Register TB1 XXXXh
0353h
0354h ) )
Timer B2 Register TB2 XXXXh
0355h
0356h Timer AO Mode Register TAOMR 00h
0357h Timer A1 Mode Register TAIMR 00h
0358h Timer A2 Mode Register TA2MR 00h
0359h Timer A3 Mode Register TA3MR 00h
035Ah Timer A4 Mode Register TAAMR 00h
035Bh Timer BO Mode Register TBOMR 00XX 0000b
035Ch Timer B1 Mode Register TBIMR 00XX 0000b
035Dh Timer B2 Mode Register TB2MR 00XX 0000b
035Eh Timer B2 Special Mode Register TB2SC XXXX XXXO0b
035Fh Count Source Prescaler Register(l) TCSPR 0XXX 0000b
0360h
0361h
0362h
0363h
0364h UARTO Special Mode Register 4 UOSMR4 00h
0365h UARTO Special Mode Register 3 UOSMR3 00h
0366h UARTO Special Mode Register 2 UOSMR2 00h
0367h UARTO Special Mode Register UOSMR 00h
0368h UARTO Transmit/Receive Mode Register UOMR 00h
0369h UARTO Baud Rate Register UOBRG XXh
036Ah i i
UARTO Transmit Buffer Register uoTB XXXXh
036Bh
036Ch UARTO Transmit/Receive Control Register 0 uoco 0000 1000b
036Dh UARTO Transmit/Receive Control Register 1 uoc1 0000 0010b
036Eh . .
UARTO Receive Buffer Register UORB XXXXh
036Fh
0370h
0371h
0372h IrDA Control Register IRCON X000 0000b
0373h
0374h
0375h
0376h
0377h
0378h DMAO Request Source Select Register DMOSL 0X00 0000b
0379h DMAL1 Request Source Select Register DM1SL 0X00 0000b
037Ah DMA2 Request Source Select Register DM2SL 0X00 0000b
037Bh DMAB3 Request Source Select Register DM3SL 0X00 0000b
037Ch i
CRC Data Register CRCD XXXXh
037Dh
037Eh CRC Input Register CRCIN XXh
037Fh
X: Undefined

Blank spaces are all reserved. No access is allowed.

NOTE:

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/87 Group (M32C/87, M32C/87A, M32C/87B)

5. Electrical Characteristics

Table 5.5

Electrical Characteristics (1/3)
(VCC1=VCC2=4.2t05.5V,VSS =0V, Topr =-20 to 85°C, f(CPU) = 32 MHz unless
otherwise specified)

VCC1 =VCC2 =5V

Symbol

Parameter

Measurement
Condition

Standard

Min. Typ.

Max.

Unit

VOH

Output
high “H”
voltage

PO_OtoPO_7,P1 OtoP1_7,P2 OtoP2_7,
P3 0toP3_7,P4 0toP4_7,P5 OtoP5_7,
P11 Oto P11 4, P12 Oto P12 7,

P13 0to P13 7

IOH = -5 mA

VCC2-2.0

VCC2

P6_0toP6_7,P7_2toP7_7,P8_0toP8_4,
P8_6,P8_7,P9 0toP9_7,P10 OtoP10_7,
P14 Oto P14 6, P15 _0to P15_7()

IOH = -5 mA

VCC1-2.0

VCC1

PO OtoPO_7,P1 OtoP1_7,P2 OtoP2_7
P3_0toP3_7,P4 OtoP4 7,P5 0toP5_7,
P11 _Oto P11 4, P12 Oto P12 7,

P13 _0to P13_7()

IOH =-200 pA

VCC2-0.3

VCC2

P6_0toP6_7,P7 2toP7_7,P8_0toP8_4,
P8_6,P8_7,P9 0toP9_7,P10_OtoP10_7,
P14 Oto P14 6, P15 0to P15 7(1)

IOH =-200 pA

VCC1-0.3

VCC1

XOUuT

IOH =-1 mA

3.0

VCC1

XCOUT Drive capability

= high

No load
applied

2.5

Drive capability
= low

No load
applied

1.6

VOL

Output low
“L” voltage

PO_OtoPO_7,P1 OtoP1 7,P2 OtoP2_7,
P3 0toP3 7,P4 OtoP4 7,P5 OtoP5_7,
P6_0toP6_7,P7 OtoP7_7,P8 OtoP8_4,
P8_6,P8_7,P9 0toP9_7,P10 OtoP10_7,
P11 Oto P11 4,P12 Oto P12 7,

P13 Oto P13 7, P14 Oto P14 6,

P15 0to P15 7()

IOL =5 mA

20

PO _OtoP0O_7,P1 OtoP1_7,P2 OtoP2_7,
P3_0toP3_7,P4 0toP4 7,P5 OtoP5_7,
P6_0toP6_7,P7 OtoP7_7,P8 _OtoP8_4,
P8_6,P8_7,P9 0toP9_7,P10 Oto P10 7,
P11 _Oto P11 _4, P12 0to P12 7,

P13 Oto P13 7, P14 Oto P14 6,

P15 0to P15_7(1)

IOL = 200 pA

0.45

XOUT

IOL =1 mA

2.0

XCOUT Drive capability

= high

No load
applied

Drive capability
= low

No load
applied

VT+ - VT-

Hysteresis

HOLD, RDY, TAOIN to TA4IN,

TBOIN to TB5IN, INTO to INT8, ADTRG,
CTSOto CTS6, CLKO to CLK6,
TAOOUT to TA40UT, NMI, KIO to KI3,
RXDO to RXD6, SCLO to SCL4,

SDAO to SDA4, INPC1_0 to INPC1_7,
ISCLKO to ISCLK2, ISRXDO to ISRXD2,
IEIN, CANOIN, CAN1IN, CANIWU

0.2

1.0

RESET

0.2

1.8

NOTE:

1. P11 to P15 are provided in the 144-pin package only.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B)

5. Electrical Characteristics

VCC1 =VCC2 =5V

Table 5.6 Electrical Characteristics (2/3)
(VCC1=VCC2=4.2t05.5V,VSS =0V, Topr =-20 to 85°C, f(CPU) = 32 MHz unless
otherwise specified)
Standard
Symbol Parameter Measurg_ment - Unit
Condition Min. Typ Max.
IH Input high |PO_O0toPO_7,P1 OtoP1 7,P2 Oto P2 7, VI=5V 5.0 | pA
“H” current |P3_0toP3_7,P4 OtoP4 _7,P5 0toP5_7,
P6_ OtoP6_7,P7_0toP7_7,P8 0toP8 7,
P9 Oto P9 _7,P10_0to P10_7,
P11 Oto P11 4, P12 Oto P12 7,
P13 Oto P13_7, P14 Oto P14 6,
P15 0to P15 _7(), XIN, RESET, CNVSS,
BYTE
L Inputlow“L” | PO_Oto PO_7,P1 _OtoP1 7,P2 Oto P2 7, VI =0V 5.0 | pA
current P3_0toP3_7,P4 OtoP4_7,P5 0toP5 7,
P6 OtoP6_7,P7_0toP7_7,P8 0toP8 7,
P9 0toP9_7,P10_0to P10_7,
P11 Oto P11 4, P12 Oto P12 7,
P13 Oto P13_7, P14 Oto P14 6,
P15 0to P15 _7(), XIN, RESET, CNVSS,
BYTE
RPULLUP | Pull-up PO Oto PO_7,P1 OtoP1_7,P2 OtoP2_7, VI =0V 30 | 50 | 167 | kQ
resistance |P3 0toP3 7,P4 OtoP4 7,P5 0toP5 7,
P6_0OtoP6_7,P7_2toP7_7,P8 0to P8 4,
P8 6, P8_7,P9 0to P9 _7,P10_0to P10 _7,
P11 Oto P11 4, P12 Oto P12 7,
P13 Oto P13 7,P14 Oto P14 6,
P15 0to P15 7()
RfXIN Feedback XIN 1.5 MQ
resistance
RfXCIN Feedback XCIN 10 MQ
resistance
VRAM RAM data | In stop mode 2.0 \%
retention
voltage
NOTE:

1. P11 to P15 are provided in the 144-pin package only.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

VCC1 =VCC2 =5V

Table 5.7 Electrical Characteristics (3/3)
(VCC1=VCC2=55V,VSS=0V, Topr = 25°C)

" Standard )

Symbol | Parameter Measurement Condition(1) - Unit

Min. | Typ. | Max.

ICC Power Flash memory |f(CPU) =32 MHz 32 | 45 | mA
supply version f(CPU) = 16 MHz 19 mA
current

f(CPU) = 8 MHz 12 mA

f(CPU) = f(Ring) 2.6 mA
In on-chip oscillator low-power consumption mode

f(CPU) = 32 kHz 430 pA

In low-power consumption mode
While flash memory is operating

f(CPU) = 32 kHz 30 pA
In low-power consumption mode
While flash memory is stopped(2)

Wait mode: f(CPU) = f(Ring) 50 pA
After entering wait mode from on-chip oscillator
low-power consumption mode

Stop mode (while clock is stopped) 0.8 5 pA
Stop mode (while clock is stopped) Topr = 85°C 50 | pA
Mask ROM f(CPU) = 32 MHz 32 | 45 | mA
version f(CPU) = 16 MHz 19 mA
f(CPU) = 8 MHz 12 mA
f(CPU) = f(Ring) 1 mA
In on-chip oscillator low-power consumption mode
f(CPU) = 32 kHz 30 pA
In low-power consumption mode
Wait mode: f(CPU) = f(Ring) 50 pA

After entering wait mode from on-chip oscillator
low-power consumption mode

Stop mode (while clock is stopped) 0.8 5 pA

Stop mode (while clock is stopped) Topr = 85°C 50 | pA

NOTES:
1. In single-chip mode, leave the output pins open and connect the input pins to VSS.
2. Value is obtained when setting the FMSTP bit in the FMRO register to 1 (flash memory stopped) and running
the program on RAM.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

VCC1=VCC2 =5V
Table 5.10 Flash Memory Electrical Characteristics (VCC1 =45V to5.5V,3.0t0 3.6V,
Topr = 0 to 60°C unless otherwise specified)

Symbol Parameter Measurement Condition - Standard Unit
Min. | Typ. | Max.
- Erase and program endurance(1) 100 times
- Word program time (16 bits) (VCC1 = 5.0 V, Topr = 25°C) 25 300 us
- Lock bit program time 25 300 us
- Block erase time 4-Kbyte block 0.3 4 S
(VCC1=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
tps Wait time to stabilize flash memory circuit 15 us
- Data hold time (Topr = -40 to 85°C) 10 years

NOTE:

1. If erase and program endurance is n times (n = 100), each block can be erased n times. 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 erase and program time. Data can not be programmed to the same address more than once without
erasing the block. (rewrite prohibited)
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

VCC1=VCC2 =5V
Timing Requirements
(VCC1=VCC2=4.2t05.5V,VSS =0V, Topr =-20 to 85°C unless otherwise specified)

Table 5.23  A/D Trigger Input
Symbol Parameter - Standard Unit
Min. Max.
tc(AD) ADTRG input cycle time (required for trigger) 1000 ns
tw(ADL) ADTRG input low (“L") pulse width 125 ns
Table 5.24  Serial Interface
Symbol Parameter - Standard Unit
Min. Max.
tc(CK) CLKi input cycle time 200 ns
tw(CKH) CLKi input high (“H") pulse width 100 ns
tw(CKL) CLKi input low (“L") pulse width 100 ns
td(C-Q) TXDi output delay time 80 ns
th(C-Q) TXDi output hold time 0 ns
tsu(D-C) RXDi input setup time 70 ns
th(C-D) RXDi input hold time 90 ns
i=0to6
Table 5.25  Intelligent I/O Communication Function (Groups 0 and 1)
Symbol Parameter - Standard Unit
Min. Max.
tc(CK) ISCLKi input cycle time 600 ns
tw(CKH) ISCLK:i input high (“H”) pulse width 300 ns
tw(CKL) ISCLKi input low (“L") pulse width 300 ns
td(C-Q) ISTXDi output delay time 100 ns
th(C-Q) ISTXDi output hold time 0 ns
tsu(D-C) ISRXDi input setup time 100 ns
th(C-D) ISRXDi input hold time 100 ns
i=0,1
Table 5.26 Intelligent /O Communication Function (Group 2)
Symbol Parameter - Standard Unit
Min. Max.
tc(CK) ISCLK2 input cycle time 600 ns
tw(CKH) ISCLK2 input high (“H") pulse width 300 ns
tw(CKL) ISCLK2 input low (“L") pulse width 300 ns
td(C-Q) ISTXD2 output delay time 180 ns
th(C-Q) ISTXD2 output hold time 0 ns
tsu(D-C) ISRXD2 input setup time 150 ns
th(C-D) ISRXD2 input hold time 100 ns
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

VCC1=VCC2=5V

Memory Expansion Mode and Microprocessor Mode

RD N
(Separate bus) : N2

WR, WRL, WRH N
(Separate bus) \ S /
RD A
(Multiplexed bus) 4
WR, WRL, WRH N A
(Multiplexed bus) \ ) /

RDY Input \ : /

tsu(RDY-BCLK) : . th(BCLK-RDY)

LORCOA A RS

i i th(BCLK-HOLD) i i i i i i

tsu(HOLD-BCLK) ' - e ! ! ! ' | i

HOLD Input  ~ \i&——» E AN T : i i ! i
: i ! i i i i i i i

0 101 R Y | N

LR Outu — Y S
: : PN : ; ; : ! :

td(BCLK-HLDA) _,E — | —»  le— td(BCLK-HLDA) | : '

PO, P1, P2, i\ b iz AR
P3, b4, : L : : PO\ : : :
P5_0toP5_2 : : : : : : : : : :

Measurement Conditions

-VCC1=VCC2=42t055V

- Input high and low voltage: VIH=4.0V, VIL=1.0V

- Output high and low voltage: VOH =25V, VOL =25V

Figure 5.4 VCC1 =VCC2 =5V Timing Diagram (2/4)
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

VCC1=VCC2=33V
Timing Requirements
(VCC1=VCC2=3.0t03.6 V,VSS=0V, Topr =-20 to 85°C unless otherwise specified)

Table 5.46  A/D Trigger Input
Symbol Parameter - Standard Unit
Min. Max.
tc(AD) ADTRG input cycle time (required for trigger) 1000 ns
tw(ADL) ADTRG input low (“L") pulse width 125 ns
Table 5.47 Serial Interface
Symbol Parameter - Standard Unit
Min. Max.
tc(CK) CLKi input cycle time 200 ns
tw(CKH) CLKi input high (“H") pulse width 100 ns
tw(CKL) CLKi input low (“L”) pulse width 100 ns
td(C-Q) TXDi output delay time 80 ns
th(C-Q) TXDi output hold time 0 ns
tsu(D-C) RXDi input setup time 70 ns
th(C-D) RXDi input hold time 90 ns
i=0to6
Table 5.48 Intelligent /O Communication Function (Groups 0 and 1)
Symbol Parameter - Standard Unit
Min. Max.
tc(CK) ISCLKi input cycle time 600 ns
tw(CKH) ISCLK:i input high (“H”) pulse width 300 ns
tw(CKL) ISCLKi input low (“L") pulse width 300 ns
td(C-Q) ISTXDi output delay time 100 ns
th(C-Q) ISTXDi output hold time 0 ns
tsu(D-C) ISRXDi input setup time 100 ns
th(C-D) ISRXDi input hold time 100 ns
i=0,1
Table 5.49 Intelligent I/O Communication Function (Group 2)
Symbol Parameter - Standard Unit
Min. Max.
tc(CK) ISCLK2 input cycle time 600 ns
tw(CKH) ISCLK2 input high (“H”") pulse width 300 ns
tw(CKL) ISCLK2 input low (“L”) pulse width 300 ns
td(C-Q) ISTXD2 output delay time 180 ns
th(C-Q) ISTXD2 output hold time 0 ns
tsu(D-C) ISRXD2 input setup time 150 ns
th(C-D) ISRXD2 input hold time 100 ns
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

VCC1=VCC2=33V

Timing Requirements
(VCC1=VCC2=3.0t03.6 V,VSS=0V, Topr =-20 to 85°C unless otherwise specified)

Table 5.50 External Interrupt INTi Input (Edge Sensitive)
Standard )
Symbol Parameter - Unit
Min. Max.
tw(INH) INTi input high (“H”) pulse width 250 ns
tw(INL) INTi input low (“L") pulse width 250 ns
i=0to 81
NOTE:

1. INT6 to INT8 are provided in the 144-pin package only.
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode — —
(when accessing an external memory space) VCC1=VCC2=3.3V

Read Timing (1¢ + 1¢ Bus Cycle)

]
]
BCLK ]
1 1 1 ) ] 1 ]
i : i : ' ! i i
] ) 1 ] 1
i : H H th(BCLK-CS) : :
i  td(BCLK-CS) : i : _ ; i
™ 18ns.max® H ! > Sns.min i !
1 H
s L\ | | | | | |
| ! ] ] ] ] ] ]
i —— E E th(RD-CS) i i
kfyh ! ! ~ Ons.min ! !
! ] ] ] ] ] ]
td(BCLK-AD) ! i i {h(BCLK-AD) i i
AD: 18ns.max® | i :“* -3ns.min ) i !
] [] [] [] 1 1
| B ! ! ! e ! !
BHE i T 1 i ! i i
td(BCLK-RD) d i p th(RD-AD) i |
! i—> 18ns.max Ons.min : !
T 1 i 1 1
m i i | | | | i
1 ] -
; ; : ' /| . th(BCLK-RD) : |
: ! tac1(RD-DB)® " -Bns.min i |
| : 3 ' H > i : ' i
! ! tac1(AD-DB)@ ! ' ! i i
1 1 1 1 » 1 ) 1 1
) i : : i g i i
T e e e st G S5
: 'OHi-Z ! - :
i : tsu(DB-BCLK
| E ' oo SEEEEN i PEN ((RD-DB) i i
NOTES: o

1. Values guaranteed only when the MCU is used stand-alone.
A maximum of 35 ns 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 a¢ + b¢, m = (b x 2) + 1)
tac1(AD-DB) = (tcyc x n - 35) ns.max (if external bus cycle a¢p + bop, n=a +b)

Write Timing (1¢ + 1¢ Bus Cycle)

1 1 1 1 1 1 1
1 1 1 1 1 1 1
BCLK y i y i ; y i
(] ) 1 ) (] (] )
1 1 1 1 1 1 1
: : | : - ) : :
i , 1 1 1 th(BCLK-CS 1 1
] R | | ] s min | a
1 H ] 1 1 1 1 1 1
s\ | s | | | |
1 1 I 1 1 1 1
i ' V 1 i i i
1 tcyc ! < ——p ! ! !
' i " ! th(WR-CS)® ! ! !
d(BCLK-AD) } i E ' th(BCLK-AD) i i
Ind—b 18ns.ma>_< ! ! Iv<—> -3ns.min ! !
0L YT | | D | |
BHE : : : : : : : :
i I td(BCLK-WR) | th(WR-AD)® ; ; ;
1 1 18ns.max < bie HE P ) H H !
| | T\ R | | | |
Y sRvVisIREYY eI} 1 1 | i 1 1 1 1
RWRL, RHE E | i/ th(BCLK-WR) | i |
| 1 1 Ons.min | | 1
| | | g i | | i
! ! td(DB-WR)® |} th(WR-DB)® ! ! !
i S A O P i i i
] ] ] ] ]
DBi  ---ofo-o-------- N [ttt fommmmmm s -
i i ! ! ! | i i
1 ’ g . . '
NOTES: -
3. Varies with operation frequency: Measurement Conditions:
td(DB-WR) = (tcyc x m - 20) ns.min -VCC1=VCC2=3.0t03.6V
(if external bus cycle ap + bp, m=b) - Input high and low voltage: VIH=1.5V, VIL=0.5V
th(WR-DB) = (tcyc / 2 - 20) ns.min - Output high and low voltage: VOH=15V,VOL=15V
th(WR-AD) = (tcyc / 2 - 15) ns.min
th(WR-CS) = (tcyc / 2 - 10) ns.min 10°
tw(WR) = (tcyc / 2 x n - 15) ns.min tcyc= ———
(if external bus cycle a¢ + b, n = (b x 2) - 1) f(BCLK)

Figure 5.9 VCC1 =VCC2 = 3.3V Timing Diagram (3/4)
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M32C/87 Group (M32C/87, M32C/87A, M32C/87B) 5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode — —
(when accessing an external memory space with the multiplexed bus) VCC1=VCC2=3.3V

Read Timing (2¢ + 2¢ Bus Cycle)

1 1 1 1 1 1 1
1 U 1 U 1 1 1 U 1 U
e _A N A A 4 N A
td(BCLK-ALE) 1 1 . 1 1 1 1 1 1
18ns.max : %«IE(BCL.K'ALE) i i i : i i
Py -Zns.min 1 1 1 1 1
A 2 U A T T R R
— : : : : i ! : . th(BCLKCS)
i td(BCLK-CS) : i i i : i gne i
i i i tcyc ! . 1" -3ns.min
i ; 18ns.rlnax i ‘ ’ : d Pt 1
S CN : : : : ! th(RD-CS)V}  / :
P : : : : : - =
: td(AD-ALE)® | th(ALE-AD)® | : tsu(DB-BCLK) 30ns.min 4 :
! ! ! ! ™ ! I h— ! !
ADi /DB E ) Address ~ f-—--- S *:--( Data input‘&————i——-{ Address
t ; : : : tdz(RD-AD) ! ; [
‘ td(BCLK AD) ! ‘ <4—8ns.max ! [ th(RD-DB) Ons.min
i - 1 1 y _ 1! [ i th(BCLK-AD
:|' » 18ns.r'r;1ax i i P tac:Z(RD DEB) : E E<—>—3$15.min )
ADI >< : | 5 ><
BHE T [ [ [ [] : [ H
i H H H | P h( ) ;1) i
| < ] ) ) 1 1 1 1 ] th(RD-AD i !
i ! taCZ(ADlDB) ! ler td(BCLK-RD) 1 1 v :
i H ; H : th(BCLK-RD) ! T '
J— 1 i i i i 18ns.max -5ns.min : i !
RD i i i i i i i i i i
NOTES: ' '

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

Write Timing (2¢ + 2¢ Bus Cycle)
BCLK / '

]
' )
h ]
| 1 H H
td(BCLK-ALE) | i th(BCLK-ALE)
18ns.max H > -2ns.min
:
)
H

ALE

, td(BCLK-CS) —»i e th(BCLK-CS)

1
1
i
> 18ns max i e hWRCS O Ly -Sns.min
! | ] 1 ! 1 . |
(5 PN i ] ] i :
P : ' : : | ! i
i td(AD-ALE)® | | th(ALE-AD)® 1 ! ! i i
| ] [ ) o | ] i '
ADi /DBI >< Address )( Data output >< Address
H 1 i 1 Y H HIFG PR N H
1 ] ] ] 1 ] ] - 1
- td(DB-WR)®@
! (d(BCLK-AD) | ; ; i ( ! ) | thowR-DBJ? |
—pj 18ns.max 1 1 ! 1 ) 1 —pt—— 4 th(BCLK-AD)
[ . ] ] ! 1 ] 1 ] B
ADi H i I ) ] ! H L H -3ns.min
el >< : : :
BHE l i |
T T T T T T [] T ] T
) ] ] ) 1 1 1 ] < [ !
: : : : :‘ > td(BCL:( WR) ! ; : !
] ] ] ) ! l - ) pl l— 1 1
E E i E 1 ;18ns.mlax th(BCLK-WR) E r: > :
[ i i mi th(WR-AD
RWRLWRH | ! : : A\ : Ons.min l p .
! ! ! ! : : : : ! :

NOTES:
1. Varies with operation frequency:
td(AD-ALE) = (tcyc / 2 x n - 20) ns.min (if external bus cycle a¢ + b$, n = a)
th(ALE-AD) = (tcyc / 2 x n - 20) ns.min (if external bus cycle a¢ + b, n = a)
th(WR-AD) = (tcyc / 2 - 15) ns.min, th(WR-CS) = (tcyc/ 2 - 10) ns.min
th(WR-DB) = (tcyc / 2 - 20) ns.min
td(DB-WR) = (tcyc / 2 x m - 25) ns.min (if external bus cycle a¢ + bo, m = (b x 2) - 1)
o Measurement Conditions:
tove= 10 -VCC1=VCC2=3.0103.6V
Y TecLk) - Input high and low voltage VIH= 1.5V, VIL= 0.5V
- Output high and low voltage VOH=15V,VOL=15V

Figure 5.10 VCC1 =VCC2 = 3.3 V Timing Diagram (4/4)
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