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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.




:{EN ESNS APPLICATION NOTE

M16C/62P, M32C/87 Group
Differences between M16C/62P and M32C/87

1. Abstract

The following document describes differences between M16C/62P 128-pin version and M32C/87 144-pin
version. Refer to each device’'s hardware manual or software manual for details.

2. Introduction

The explanation of this issue is applied to the following condition:
Applicable MCU: M16C/62P 128-pin version, M32C/87 144-pin version
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[ | z E N ESAS M16C/62P, M32C/87 Group

Differences between M16C/62P and M32C/87

3. Differences Outline

3.1 Differences Outline of Functions

Table 3.1.1 lists the differences of functions.
Table 3.1.1 Differences of Functions @

Item M16C/62P M32C/87
Basic Instructions 91 instructions 108 instructions
Minimum Instruction 41.7ns(f(BCLK)=24MHz, VCC1=3.0V to 5.5V) 31.3ns(f(BCLK)=32MHz, VCC1=4.2V to 5.5V)
Execution Time 100ns(f(BCLK)=10MHz, VCC1=2.7V to 5.5V) 41.7ns(f(BCLK)=24MHz, VCC1=3.0V to 5.5V)
Address Space 1 Mbytes (Available to 4 Mbytes by memory space 16 Mbytes

expansion function)

1/O Port 1/0 Port: 113, Input Port: 1 1/0 Port: 123, Input Port: 1
Real-Time Port None 4 bits x 4 channels
Intelligent 1/0 None Time measurement function: 16 bits x 8 channels

Waveform generating function: 16 bits x 16 channels
Communication function (Clock synchronous serial 1/0O,
Clock asynchronous serial I/O, HDLC data processing,

IEBus, Clock synchronous variable length serial 1/0)

Serial Interface 3 channels 5 channels

Clock synchronous serial /0 Clock synchronous serial I/O
Clock asynchronous serial 1/10

I°C bus, IEBuUS, IrDA (1 channel)
2 channels

Clock asynchronous serial /0
I°’C bus®, IEBus®

2 channels

Clock synchronous serial I/0 Clock synchronous serial /O

Clock asynchronous serial 1/10

CAN Module None 2 channels
(M32C/87A: 1 channel, M32C/87B: Not available)

A/D Converter 10-bit A/D converter: 1 circuit, 26 channels 10-bit A/D converter: 1 circuit, 34 channels

DMAC 2 channels 4 channels

DMAC Il None Included

XIY Converter None 16 bits x 16 bits

Interrupt 29 internal and 8 external sources, 4 software sources |41 internal and 11 external sources, 5 software sources

Oscillation Stop Detect Stop detection of main clock oscillation, re-oscillation  |Stop detection of main clock oscillation

Function detection function

Supply Voltage VCC1=3.0V to 5.5V, VCC2=2.7V toVCC1 VCC1=4.2V to 5.5V, VCC2=3.0V to VCC1
(f(BCLK)=24MH?z) (f(BCLK)=32MH?z)

VCC1=2.7V to 5.5V, VCC2=2.7V to VCC1 VCC1=3.0V to 5.5V, VCC2=3.0V to VCC1
(f(BCLK)=10MHz) (f(BCLK)=24MHz)

Power Consumption 14mA(VCC1=VCC2=5V, f(BCLK)=24MHz) 32mA(VCC1=VCC2=5V, f(BCLK)=32MHz)
8mMA(VCC1=VCC2=3V, f(BCLK)=10MHz) 25mA(VCC1=VCC2=3.3V, f(BCLK)=24MHz)
2.0pA(VCC1=VCC2=5V,f(XCIN)=32kHz, wait mode)  |10puA(VCC1=VCC2=5V, f(BCLK)=32kHz, wait mode)
0.8pA(VCC1=VCC2=5V, stop mode) 0.8pA(VCC1=VCC2=5V, stop mode)

Program and Erase 100 times (all area) 100 times (all area)

Endurance or 1,000 times (user ROM area without block A and

block 1)/ 10,000 times (block A, block 1)

NOTES:
1. Refer to hardware manual for Electrical Characteristics and details.
2. I°C bus is a trademark of Koninklijke Philips Electronics N. V.
3. IEBus is a trademark of NEC Electronics Corporation.
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M16C/62P, M32C/87 Group
Differences between M16C/62P and M32C/87

3.2 Differences of Pin Characteristics

Table 3.2.1 and Table 3.2.2 list the differences of pin characteristics.

Table 3.2.1 Differences of Pin Characteristics (1/2)

M16C/62P

M32C/87

Differences from M16C/62P

P9_7/SIN4/ADTRG

P9_7/RXD4/SCL4/STXD4/ADTRG

Add RXD4/SCL4/STXD4
Delete SIN4

P9_6/SOUT4/ANEX1

P9_6/TXD4/SDA4/SRXD4/CAN1IOUT/ANEX1

Add TXD4/SDA4/SRXD4/CAN1OUT
Delete SOUT4

P9_5/CLK4/ANEXO0

P9 _5/CLK4/CAN1IN/CANIWU/ANEXO

Add CAN1IN/CANIWU

P9_4/TB4IN/DA1

P9 _4/TB4IN/CTS4/RTS4/SS4/DA1

Add CTS4/RTS4/SS4

P9_3/TB3IN/DAO

P9 _3/TB3IN/CTS3/RTS3/SS3/DA0

Add CTS3/RTS3/SS3

P9_2/TB2IN/SOUT3

P9_2/TB2IN/TXD3/SDA3/SRXD3/
OUTC2_0/IEOUT/ISTXD2

Add TXD3/SDA3/SRXD3/0OUTC2_0/
IEOUT/ISTXD2
Delete SOUT3

P9_1/TB1IN/SIN3

P9_1/TB1IN/RXD3/SCL3/STXD3/IEIN/ISRXD2

Add RXD3/SCL3/STXD3/IEIN/ISRXD2
Delete SIN3

P14 1 P14 _1/INPCL_5/0UTCL 5 Add INPC1_5/0UTC1_5
P14 0 P14 _O/INPCL_4/OUTCL 4 Add INPC1_4/OUTCL_4
P8 4/INT2/ZP P8 4/INT2 ZP is shared with INT2
P8 3/INTL P8 3/INTT/CANOIN/CANLIN Add CANOIN/CANLIN

P8 2/INTO P8_2/INTO/CANOOUT/CAN1OUT Add CANOOUT/CAN1OUT

P8_1/TA4IN/U

P8_1/TA4IN/U/RTP2_3/CTS5/RTS5/
INPC1_5/0UTC1_5

Add RTP2_3/CTS5/RTS5/INPC1_5/
ouTC1 5

P8_0/TA40UT/U

P8_O/TA4OUT/U/RXD5/ISRXD0O

Add RXD5/ISRXDO

P7_7/TA3IN

P7_7/TA3IN/RTP2_2/CLK5/CANOIN/
INPC1_4/0OUTC1_4/ISCLKO

Add RTP2_2/CLK5/CANOIN/INPC1_4/
OUTCL1_4/ISCLKO

P7_6/TA30UT

P7_6/TA30OUT/TXD5/CANOOUT/
INPC1_3/OUTC1_3/ISTXDO

Add TXD5/CANOOUT/INPC1_3/
OUTC1_3/ISTXDO

P7_5/TA2IN/W

P7_5/TA2IN/W/RTP2_1/INPC1_2/
OUTC1_2/ISRXD1

Add RTP2_1/INPC1_2/0OUTC1_2/ISRXD1

P7_4/TA20UT/W

P7_4/TA20UT/W/RTP2_O/INPC1_1/
OUTC1_1/ISCLK1

Add RTP2_0/INPC1_1/OUTC1_1/ISCLK1

P7_3/TALIN/V/CTS2/RTS2

P7_3/TALIN/V/CTS2/RTS2/SS2/INPC1_0/
OUTC1_0/ISTXD1

Add SS2/INPC1_0/OUTC1_0/ISTXD1

P7_1/TAOIN/TB5IN/RXD2/SCL2

P7_1/TB5IN/TAOIN/RTPO_3/RXD2/SCL2/STXD2/
INPC1_7/OUTC1_7/0OUTC2_2/ISRXD2/IEIN

Add RTPO_3/STXD2/INPC1_7/OUTC1_7/
OUTC2_2/ISRXD2/IEIN

P7_O/TAOOUT/TXD2/SDA2

P7_O/TAOOUT/RTPO_2/TXD2/SDA2/SRXD2/
INPC1_6/0UTC1_6/0UTC2_0/ISTXD2/IEOUT

Add RTPO_2/SRXD2/INPC1_6/0OUTCL_6/
OUTC2_0/ISTXD2/IEOUT

P6_7/TXD1/SDA1

P6_7/TXD1/SDA1/SRXD1

Add SRXD1

P6_6/RXD1/SCL1

P6_6/RXD1/SCL1/STXD1

Add STXD1

P6_4/CTS1/RTS1/CTSO/CLKS1

P6_4/CTS1/RTS1/SS1/0UTC2_1/ISCLK2

Add SS1/0UTC2_1/ISCLK2
Delete CTSO/CLKS1

P6_3/TXD0/SDAO

P6_3/TXDO/SDAQ/SRXDO/IrDAOUT

Add SRXDO/IrDAOUT

P6_2/RXDO/SCLO

P6_2/RXDO/SCLO/STXDO/IrDAIN

Add STXDO/IrDAIN

P6_1/CLKO P6_1/RTPO_1/CLKO Add RTPO_1
P6_0/CTSO/RTSO P6_O/RTPO_0/CTSO/RTSO0/SS0 Add RTPO_0/SS0

P13 7 P13 7/0UTC2 7 Add OUTC2 7

P13 6 P13_6/0UTC2_1/ISCLK2 Add OUTC2_1/ISCLK2

P13 5 P13_5/0UTC2_2/ISRXD2/IEIN Add OUTC2_2/ISRXD2/IEIN
P13 4 P13 4/OUTC2 O/ISTXD2/IEOUT Add OUTC2_O/ISTXD2/IEOUT
P5_7/RDY/CLKOUT P5 7/RDY Delete CLKOUT

P5 4/HLDA P5 4/HLDA/ALE Add ALE

P13 3 P13 3/0UTC2 3 Add OUTC2 3

P13 2 P13 2/0UTC2 6 Add OUTC2 6

P13 1 P13 1/0UTC2 5 Add OUTC2 5

P13 0 P13 0/OUTC2 4 Add OUTC2 4

P5 3/BCLK P5_3/CLKOUT/BCLK/ALE Add CLKOUT/ALE
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M16C/62P, M32C/87 Group

Differences between M16C/62P and M32C/87

Table 3.2.2 Differences of Pin Characteristics (2/2)

M16C/62P M32C/87 Differences from M16C/62P

P4 _7/CS3 P4_7/CS0/A23 Add CSO0/A23
Delete CS3

P4_6/CS2 P4_6/CS1/A22 Add CS1/A22
Delete CS2

P4_5/CS1 P4_5/CS2/A21 Add CS2/A21
Delete CS1

P4_4/CS0O P4_4/CS3/A20 Add CS3/A20
Delete CSO

P3_7/A15 P3_7/A15(/D15) Add /D15

P3 6/A14 P3_6/A14(/D14) Add /D14

P3_5/A13 P3 5/A13(/D13) Add /D13

P3 4/A12 P3_4/A12(/D12) Add /D12

P3_3/A11l P3_3/A11(/D11) Add /D11

P3 2/A10 P3_2/A10(/D10) Add /D10

P3 1/A9 P3 _1/A9(/D9) Add /D9

P12_3 P12 3/CTSB/RTS6 Add CTS6/RTS6

P12 2 P12 2/RXD6 Add RXD6

P12 1 P12 1/CLK6 Add CLK6

P12 0 P12 _0/TXD6 Add TXD6

P3_0/A8(/-ID7) P3_0/A8(/DS8) Add /D8
Delete /-/D7

P2_7/AN2_7/A7(/D7/D6) P2_7/AN2_7/A7(/D7) Delete /D6

P2_6/AN2_6/A6(/D6/D5) P2_6/AN2_6/A6(/D6) Delete /D5

P2 5/AN2_5/A5(/D5/D4) P2_5/AN2_5/A5(/D5) Delete /D4

P2_4/AN2_4/A4(/D4ID3) P2_4/AN2_4/A4(ID4) Delete /D3

P2 _3/AN2_3/A3(/D3/D2) P2_3/AN2_3/A3(/D3) Delete /D2

P2_2/AN2_2/A2(/D2/D1) P2_2/AN2_2/A2(/D2) Delete /D1

P2 _1/AN2_1/A1(/D1/DO) P2_1/AN2_1/A1(/D1) Delete /DO

P2_0/AN2_0/A0(/DOL)

P2_0/AN2_0/A0(/DO)

P11 7

Only M16C/62P

P11 6

P11 5

P11 3 P11 3/INPCL 3/OUTCL 3 Add INPCL_3/0UTCL 3

P11 2 P11 _2/INPCL 2/OUTCL 2/ISRXD1 Add INPCL_2/0OUTCL_2/ISRXD1
P1L 1 P11 _1/INPCL_1/OUTCL 1/ISCLKL Add INPC1_1/OUTCL_1/ISCLK1
P11 0 P11 O/INPCL_0/OUTCL O/ISTXD1 Add INPCL_0/OUTCL_O/ISTXDL1
P10_7/KT3/AN7 P10_7/KT3/RTP3_3/AN7 Add RTP3_3

P10_6/KI2/AN6 P10 _6/KI2/RTP3_2/AN6 Add RTP3_2

P10 5/KTT/AN5 P10 5/KTT/RTP3 1/AN5 Add RTP3_1

P10 4/KT0/AN4 P10 4/KTO/RTP3 0/AN4 Add RTP3_0

P10_3/AN3 P10_3/RTPL 3/AN3 Add RTPL 3

P10_2/AN2 P10_2/RTPL 2/AN2 Add RTPL 2

P10_1/ANL P10_1/RTPL 1/ANL Add RTPL 1

P10_O/ANO P10_O/RTPL_O/ANO Add RTPL 0

P14 6/INTS

P14 5/INT7

P14 4/INT6

P14 3/INPC1_7/OUTCL 7

P14 2/INPC1 6/OUTCL 6

P15 7/CTS6/RTS6/AN15_7

P15 _6/CLK6/AN15 6

P15 _5/RXD6/AN15_5

P15_4/TXD6/AN15_4

P15 3/CTS5/RTS5/AN15_3

P15_2/RXD5/ISRXDO/AN15_2

P15 _1/CLK5/ISCLKO/AN15 1

P15_0/TXD5/ISTXDO/AN15_0

Only M32C/87
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Differences between M16C/62P and M32C/87

4. Detailed Differences

4.1 Differences of CPU Functions

Table 4.1.1 lists the differences of Instructions, Table 4.1.2 lists the differences of CPU registers, and Table
4.1.3 lists the differences of register banks.

Table 4.1.1 Differences of Instructions

Item M16C/62P M32C/87
Additional Instructions ADDX, BITINDEX, BRK2,
CLIP, EXTZ, FREIT,
INDEXcnd, MAX, MIN,
MOVX, MULEX, SCcnd,
SCMPU, SHANC, SIN,
SMOVU, SOUT, SUBX
Deleted Instructions - LDE (use MOV instruction)
STE (use MOV instruction)
LDINTB (use LDC #IMM, INTB)
Bit Operation Resister bit 0 to 15 can be operated Resister bit 0 to 7 can be operated
BSET, bit, RO (bit 0 to 15) BSET, bit, ROL (bit 0 to 7)
BSET, bit, ROH (bit 0 to 7)

Table 4.1.2 Differences of Bit Length

Internal register M16C/62P M32C/87
Address register A0, Al 16 bit 24 bit
Static base register SB
Frame base register FB
User stack pointer USP
Interrupt stack pointer ISP
Interrupt table register INTB 20 bit 24 bit
INTBL 16 bit -
INTBH 4 bit -
Program counter PC 20 bit 24 bit
High-speed interrupt register SVF - 16 bit
SVP - 16 bit
VCT - 24 bit
DMAC associated register DMDO, DMD1 - 8 hit
(When using three or more DMAC channels,|DCTO0, DCT1, - 16 bit
Register bank 1 and high-speed interrupt  |DCT2(R0), DCT3(R1)
register are extended for use as DMAC DRCO, DRC1, - 16 bit
register) DRC2(R2), DRC3(R3)
DMAO, DMAL, - 24 bit
DMA2(A0), DMA3(A1)
DRAO, DRAL, - 24 bit
DRA2(SVP), DRA3(VCT)
DSAOQ, DSA1, - 24 bit
DSA2(SB), DSA3(FB)
Table 4.1.3 Differences of Register Banks
Internal register M16C/62P M32C/87
Static base register SB Register bank 0 Register bank 0
Register bank 1
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Differences between M16C/62P and M32C/87

4.2 Differences of Reset

There are 5 kinds of reset which are hardware reset 1, low voltage detection reset (hardware reset 2),
software reset, watchdog timer reset and oscillation stop detection reset (only M16C/62P). Some of SFR
maintain values set before reset, even after each reset has been performed. Table 4.2.1 lists details.

Table 4.2.1 Register Maintaining Values Even after Reset

Kind of reset Register State after reset
M16C/62P M32C/87
Hardware reset 1 PUR1 Different with CNVSS level Initialized regardless of the
00h(CNVSS pin "L") CNVSS level
02h(CNVSS pin "H")
WDC WNDCS bit is not initialized
Low voltage detection reset PUR1 Different with CNVSS level Initialized regardless of the
(Hardware reset 2) 00h(CNVSS pin "L") CNVSS level
02h(CNVSS pin "H")
WDC WNDCS bit is not initialized
Software reset PMO PMO01 and PMO0O bit are not initialized
VCR1 Not initialized Initialized
VCR2 Not initialized Initialized
PUR1 Different with the value of PMO1 and |Initialized regardless of the
PMOO resister CNVSS level
00h(PMO01, PM00=00b)
02h(PM01, PM00=01b)
02h(PM01, PM00=11b)
TCSPR - Not initialized
WDC WNDCS5 bit is not initialized
Watchdog timer reset PMO PMO01 and PMOO bit are not initialized
VCR1 Not initialized Initialized
VCR2 Not initialized Initialized
PUR1 Different with the value of PMO1 and |Initialized regardless of the
PMOO resister CNVSS level

00h(PMO1, PM00=00b)
02h(PMO01, PM00=01b)
02h(PMO01, PM00=11b)

TCSPR - Not initialized
WDC WDCS5 bit is not initialized
Oscillation stop detection reset  |PMO PMO01 and PMOQO bit are not initialized |-
CM2 CM20, CM21 and CM27 bit are not |-
initialized
VCR1 Not initialized -
VCR2 Not initialized -
PUR1 Different with the value of PMO1 and |-

PMOO resister
00h(PMO01, PM00=00b)
02h(PM01, PM00=01b)
02h(PM01, PM00=11b)
WDC WDCS5 bit is not initialized -

4.3 Differences of Low Voltage Detection Circuit

Table 4.3.1 lists the differences of low voltage detection circuit associated SFR.

Table 4.3.1 Differences of Low Voltage Detection Circuit associated SFR

Address . Differences
Symbol bit
M16C/62P M32C/87 M16C/62P M32C/87
VCR1 0019h 001Bh - |Address is changed
VCR2 001Ah 0017h - |Address is changed
1 |STOP Mode Deactivation Control STOP/WAIT Mode Deactivation Control
D4INT 001Fh 002Fh
6-7 |Nothing is assigned. Reserved bit
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4.4 Differences of Processor Mode

Table 4.4.1 lists the differences of processor mode associated SFR.

Table 4.4.1 Differences of Processor Mode associated SFR.

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87
PMO 0004h 0004h 6 |Port P4_0to P4_3 Function Select Reserved bit
7 |BCLK Output Disable BCLK Output function select
PM1 0005h 0005h 0 |CS2 Area Switch External Memory Space Mode
1 |[Port P3_7 to P3_4 Function Select
2 |Watchdog Timer Function Select Internal Memory Wait
3 |Internal Reserved Area Expansion SFR Area Wait
4-5 |Memory Area Expansion ALE Pin Select
7 |Wait Bit Reserved bit

4.5 Differences of Bus

Table 4.5.1 lists the Differences of bus, Table 4.5.2 lists the Differences of bus setting, Table 4.5.3 lists the

Differences of bus control pin, and Table 4.5.4 lists the Differences of bus associated SFR.

Table 4.5.1 Differences of Bus

Iltem M16C/62P M32C/87
Address space 1-Mbyte/ 4-Mbyte (refer to memory space 16-Mbyte
expansion function)
Address bus width 12 bit/ 16bit/ 20bit 24 bit fixed
External Area wait 1 to3 waits 2 to 9 waits
Recovery Cycle Addition |None Existing
SFR Area wait number 1 wait/ 2 waits (at PLL operation) 1 wait

(Set to 2 waits to access the CAN associated SFR)

Table 4.5.2 Differences of Bus Setting

Item

M16C/62P

M32C/87

Address bus width

PMO6 bit in the PMO register
PM11 bit in the PM1 register

Data bus width

Set bus width in all area
BYTE pin
"H" : 8 bit bus width
"L": 16 bit bus width

Set bus width per external space
DSO to DS3 bit in the DS register
"0" : 8 bit bus width
"1": 16 bit bus width
Set bus width after reset
Only the external space 3 is set by BYTE pin.
BYTE pin
"H" : 8 bit bus width
"L" : 16 bit bus width

Chip select signal

Csi bit (i=0 to 3) in the CSR register

PM10 and PM11 bit in the PM1 register

SFR Area wait number

PM20 bit in the PM2 register

PM13 bit in the PM1 register

External Area wait

CsiW bit in the CSR register
CSEIiO and CSEi1 bit in the CSE register

EWCRI00 to EWCRIi04 bit in the EWCRI register
(i=0 to 3)

Recovery Cycle Addition

EWCRI06 bit in the EWCRI register

BCLK output

PMO7 bit in the PMO register

PMO7 bit in the PMO register
CMO00 and CMO1 bit in the CMO register
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Table 4.5.3 Differences of Bus associated Pin

Pin name M16C/62P M32C/87
ALE P5 6 P5 6
P5_4/HLDA
P5_3/CLKOUT/BCLK
Cs0 P4_4 P4_7/A23
CS1 P4 5 P4_6/A22
CcSs2 P4_6 P4_5/A21
cs3 P4 7 P4_4/A20
Multiplexed bus associated P3_7/A15 P3_7/A15(/D15)
P3_6/A14 P3_6/A14(/D14)
P3_5/A13 P3_5/A13(/D13)
P3_4/A12 P3_4/A12(/D12)
P3_3/A11 P3_3/A11(/D11)
P3_2/A10 P3_2/A10(/D10)
P3_1/A9 P3_1/A9(/D9)
P3_0/A8(/-/D7) P3_0/A8(/D8)
P2_7/A7(/D7/D6) P2_7/A7(/D7)
P2_6/A6(/D6/D5) P2_6/A6(/D6)
P2_5/A5(/D5/D4) P2_5/A5(/D5)
P2_4/A4(/D4/D3) P2_4/A4(/D4)
P2_3/A3(/D3/D2) P2_3/A3(/D3)
P2_2/A2(/D2/D1) P2_2/A2(/D2)
P2_1/A1(/D1/DO) P2_1/A1(/D1)
P2_0/A0(/DO/-) P2_0/A0(/DO)

Table 4.5.4 Differences of Bus associated SFR

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87
CSR 0008h - - |Only M16C/62P -
CSE 001Bh - - |Only M16C/62P -
DBR 000Bh - - |Only M16C/62P -
DS - 000Bh - - Only M32C/87
EWCRO - 0048h - - Only M32C/87
EWCR1 - 0049h - |- Only M32C/87
EWCR2 - 004Ah - |- Only M32C/87
EWCR3 - 004Bh - |- Only M32C/87
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4.6 Differences of Clock

Table 4.6.1 lists the Differences of clock, Table 4.6.2 lists the Differences of clock associated setting, Table
4.6.3 lists the Differences of clock associated pin, and Table 4.6.4 lists the Differences of clock associated SFR.

Table 4.6.1 Differences of Clock

Item M16C/62P M32C/87
XIN-XOUT Drive Capacity Changeable Unchangeable
Main Clock Division Select from no division, 2, 4, 8, 16 division Select from no division, 2, 3, 4, 6, 8, 10, 12, 14, 16
division

Peripheral Function Clock f1, 29, f8, £32, f1, f8, 32@, f2n®
f1SIO, f2SI0, f8SI0, f32S10 fAD,
fAD, fc32,
fc32 fCAN

PLL Multiplying Factor Multiply-by-2/ Multiply-by-4/ Multiply-by-6/ Divide-by-2 or Divide-by-3 after Multiply-by-6,
Multiply-by-8 Multiply-by-8

Operations when Oscillation stop Oscillation Stop Detection Reset/ Oscillation Stop Detection Interrupt

Oscillation Stop, Re-oscillation Stop Interrupt

Oscillation Stop Detect Function Detect Oscillation Stop and Re-oscillation Detect Oscillation Stop
Wait mode, Stop mode Exiting sequence is different between M16C/62P and M32C/87.
Transition from low-speed mode or Enable Disable

low-power mode to stop mode

Transition from on-chip oscillator mode

to stop mode

NOTES:
1. f1 or f2 is selected as a count source of the timers A and B and as an operating clock of the serial I/0O by setting PCLKR register.
2. Deleted as a count source of the timers, but possible to use as the CLKOUT
3. f2 is deleted, set by f2n (n=0 to 15, (n=0 : no division))

Table 4.6.2 Differences of Clock associated Setting

Item M16C/62P M32C/87
XIN-XOUT Drive Capacity CM15 bit in the CM1 register -
Main Clock Division CMO6 bit in the CMO register MCDO to MCD4 bit in MCD register
CM16, CM17 bit in the CM1 register
PLL Multiplying Factor PLCO register PLCO register

PLCL1 register

Operation Select (when an oscillation  |CM27 bit in the CM2 register -

stop)

Table 4.6.3 Differences of Clock associated Pin

Pin name M16C/62P M32C/87

CLKOUT P5_7 P5_3
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Table 4.6.4 Differences of Clock associated SFR

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87
CMO 0006h 0006h 6 |Main Clock Division Select 0 Watchdog Timer Function Select
CM1 0007h 0007h 1 |System Clock Select 1 Reserved bit
5 |XIN-XOUT Drive Capacity Select Bit Reserved bit
6 |Main Clock Division Select Reserved bit
7 CPU Clock Select 1
CM2 000Ch 000Dh 0 |Oscillation Stop, Re-Oscillation Detection Oscillation Stop Detection Enable
Enable
1 |System Clock Select 2 CPU Clock Select 2
2 |Oscillation Stop, Re-Oscillation Detection Flag |Oscillation Stop Detection Flag
6 |Nothing is assigned. Reserved bit
7 |Operation Select (when an oscillation stop, Reserved bit
re-oscillation is detected)
MCD - 000Ch - |- Only M32C/87
PCLKR 025Eh - - |Only M16C/62P -
PLCO 001Ch 0026h 0-2 |PLL Multiplying Factor Select (Multiply-by-2, 4, PLL Multiplying Factor Select (Multiply-by-6,
6, 8) 8)
PLC1 - 0027h - - Only M32C/87
PM2 001Eh 0013h 0 |Specifying Wait when Accessing SFR at PLL [Reserved bit
Operation
4 |Reserved bit CPU Clock Select 3
5 |Nothing is assigned. CAN Clock Select
6-7 |Nothing is assigned. f2n Count source Select
TCSPR - 035Fh - |- Only M32C/87
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4.7 Differences of Protection

Table 4.7.1 lists the differences of protection associated SFR.

Table 4.7.1 Differences of Protection associated SFR

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87
PRCR 000Ah 000Ah 0 |Protect 0 Protect 0

Enables writing to CMO, CM1, CM2, Enables writing to CMO, CM1, CM2,
PLCO, PCLKR registers MCD, PLCO, PLC1 registers

1 |Protect1 Protect 1
Enables writing to PMO, PM1, PM2, Enables writing to PMO, PM1, PM2,
TB2SC, INVCO, INVCL1 registers INVCO, INVC1 registers

2 |Protect 2 Protect 2
PD9, S3C, S4C registers PD9, PS3 registers

4.8 Differences of Interrupt

Table 4.8.1 lists the differences of interrupt, and Table 4.8.2 and Table 4.8.3 list the differences of interrupt
associated SFR. The re-locatable vector tables and the interrupt priority level select circuits are different.

Table 4.8.1 Differences of Interrupt

Item M16C/62P M32C/87

High-speed interrupt None Existing

INT interrupt 6 channels (INTO to INT5) 9 channels (INTO to INT8)

Can be set in 4 addresses Can be set in 8 addresses

Address match interrupt

Table 4.8.2 Differences of Interrupt associated SFR (1/2)

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87

ADOIC - 0073h - |- Only M32C/87

ADIC 004Eh - - |Only M16C/62P -

AIER 0009h 0009h 2 |Nothing is assigned. Address Match Interrupt 2 Enable
3 |Nothing is assigned. Address Match Interrupt 3 Enable
4 |Nothing is assigned. Address Match Interrupt 4 Enable
5 [Nothing is assigned. Address Match Interrupt 5 Enable
6 [Nothing is assigned. Address Match Interrupt 6 Enable
7 |Nothing is assigned. Address Match Interrupt 7 Enable

AIER2 01BBh - - |Only M16C/62P -

BCNOIC/ - 0071h - - Only M32C/87

BCN3IC

BCN1IC/ - 0091h - |- Only M32C/87

BCN4IC

BCN2IC - 008Fh - |- Only M32C/87

BCNIC 004Ah - - |Only M16C/62P -

DMoIC 004Bh 0068h - |Address is different

DM1IC 004Ch 0088h - |Address is different

DM2IC - 006Ah - - Only M32C/87

DM3IC - 008Ah - |- Only M32C/87
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Table 4.8.2 Differences of Interrupt associated SFR (1/2)

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87
IFSR 035Fh 031Fh Interrupt Source Select (SI/03/ TNT4) |Interrupt Source Select (UARTO / UART3)
Interrupt Source Select (SI/04 / TNT5) |Interrupt Source Select (UART1 / UART4)
IFSR2A 035Eh - - |Only M16C/62P -
IFSRA - 031Eh - - Only M32C/87
INTOIC 005Dh 009Eh 5 |Reserved bit Level Sense / Edge Sense Switch
INT1IC 005Eh 007Eh 5 |Reserved bit Level Sense / Edge Sense Switch
INT2IC 005Fh 009Ch 5 |Reserved bit Level Sense / Edge Sense Switch
INT3IC 0044h 007Ch 5 |Reserved bit Level Sense / Edge Sense Switch
INT4IC 0049h 009Ah 5 |Reserved bit Level Sense / Edge Sense Switch
INT5IC 0048h 007Ah 5 |Reserved bit Level Sense / Edge Sense Switch
KUPIC 004Dh 0093h - |Address is different
RLVL - 009Fh - - Only M32C/87
RMADO 0010h-0012h [0010h-0012h| - [Setting Range : 20 bit Setting Range : 24 bit
RMAD1 0014h-0016h |0014h-0016h | - |[Setting Range : 20 bit Setting Range : 24 bit
RMAD2 01B8h-01BAh|{0018h-001Ah| - [Setting Range : 20 bit Setting Range : 24 bit
RMAD3 01BCh-01BEh001Ch-001Eh| - [Setting Range : 20 bit Setting Range : 24 bit
RMAD4 - 0028h-002Ah| - |- Only M32C/87, Setting Range : 24 bit
RMADS5 - 002Ch-002Eh|{ - |- Only M32C/87, Setting Range : 24 bit
RMAD6 - 0038h-003Ah| - |- Only M32C/87, Setting Range : 24 bit
RMAD7 - 003Ch-003Eh| - |- Only M32C/87, Setting Range : 24 bit
SORIC 0052h 0072h - |Address is different
SOTIC 0051h 0090h - |Address is different
S1RIC 0054h 0074h - |Address is different
S1TIC 0053h 0092h - |Address is different
S2RIC 0050h 006Bh - |Address is different
S2TIC 004Fh 0089h - |Address is different
S3IC 0049h - - |Only M16C/62P -
S3RIC - 006Dh - - Only M32C/87
S3TIC - 008Bh - |- Only M32C/87
S4RIC - 006Fh - |- Only M32C/87
S4TIC - 008Dh - |- Only M32C/87
S4iC 0048h - - |Only M16C/62P -
TAOQIC 0055h 006Ch - |Address is different
TALIC 0056h 008Ch - |Address is different
TA2IC 0057h 006Eh - |Address is different
TA3IC 0058h 008Eh - |Address is different
TA4IC 0059h 0070h - |Address is different
TBOIC 005Ah 0094h - |Address is different
TB1IC 005Bh 0076h - |Address is different
TB2IC 005Ch 0096h - |Address is different
TB3IC 0047h 0078h - |Address is different
TB4IC 0046h 0098h - |Address is different
TB5IC 0045h 0069h - |Address is different
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4.9 Differences of Watchdog Timer

Table 4.9.1 lists the differences of Watchdog Timer.

Table 4.9.1 Differences of Watchdog Timer

Item

M16C/62P
PM12 bit in the PM1 register

M32C/87
CMO6 bit in the CMO register

Watchdog Timer Function Select

(select interrupt or reset)

4.10 Differences of DMAC

Table 4.10.1 lists the Differences of DMAC, Table 4.10.2 lists the differences of DMAC setting, and Table
4.10.3 lists the differences of DMAC associated SFR. DMAC associated registers are assigned to SFR in
M16C/62P, and are assigned to internal register and SFR in M32C/87. So setting methods are different from

each other.

Table 4.10.1 Differences of DMAC

Item

M16C/62P

M32C/87

DMAC-Associated register

Assigned to SFR

Assigned to internal register and SFR

Number of Channels

2 channels

4 channels

Transfer Memory Space

- From a desired address in a 1-Mbyte space to a
fixed address

- From a fixed address to a desired address in a
1-Mbyte space

- From a fixed address to a fixed address

- From a desired address in a 16-Mbyte space to a fixed
address

- From a fixed address to a desired address in a
16-Mbyte space

Transfer Count

Number set in DMAI transfer counter (i=0 to 1) +1

Number set in DMAI transfer counter (i=0 to 3)

Interrupt Request

Generation Timing

When the DMAI transfer counter under-flowed

When the DMAI transfer counter changes "0001h”
to "0000h”

Table 4.10.2 Differences of DMAC Setting

Item

M16C/62P

M32C/87

DMA Transfer Factor

Select

Set DSELO to DSEL3 bit and DMS bit in the
DMIiSL register

Set DSELO to DSEL4 bit in the DMISL register

Transfer Mode

DMICON register

Set DMDi register

Source Address

SARI register

Destination Address

DARI register

When the Source Address is fixed: DSAI register
When the Source Address is in Memory: DMAI register
(Re-loaded value in repeat transfer mode is set to DRAI
register)

Transfer Count

Set the transfer count minus 1 to TCRi register.

Set the transfer count to DCTi register
(Re-loaded value in repeat transfer mode is set to DRCi
register)
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Table 4.10.3 Differences of DMAC associated SFR

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87

DARO 0024h-0026h |- - |Only M16C/62P -

DAR1 0034h-0036h |- - |Only M16C/62P -

DCTO - CPU internal - |- Only M32C/87

to register pcTo®, pcT1®

DCT3

DMOCON 002Ch - - |Only M16C/62P -

DMOSL 03B8h 0378h 0-3 |DMA Request Factor Select DMA Request Factor Select
4 |Nothing is assigned.
5 |Nothing is assigned. Software DMA Request
6 |DMA Request Factor Expansion Select |Reserved bit
7 |Software DMA Request DMA Request

DM1CON 003Ch - - |Only M16C/62P -

DM1SL 03BAh 0379h 0-3 |DMA Request Factor Select DMA Request Factor Select
4 |Nothing is assigned.
5 |Nothing is assigned. Software DMA Request
6 |DMA Request Factor Expansion Select |Reserved bit
7 |Software DMA Request DMA Request

DM2SL - 037Ah - |- Only M32C/87

DM3SL - 037Bh - - Only M32C/87

DMAO - CPU internal - |- Only M32C/87

to register DMAO(1), DMA1®

DMA3

DMDO - CPU internal - |- Only M32C/87

DMD1 register W

DRAO - CPU internal - |- Only M32C/87

to register DRAO®, DRA1®

DRA3

DRCO - CPU internal - |- Only M32C/87

to register DRCO™, DRC1®

DRC3

DSAO0 - CPU internal - |- Only M32C/87

to register DSA0Y, DsA1®

DSA3

SARO 0020h-0022h |- - |Only M16C/62P -

SAR1 0030h-0032h |- - |Only M16C/62P -

TCRO 0028h-0029h |- - |Only M16C/62P -

TCR1 0038h-0039h |- - |Only M16C/62P -

NOTES:

1. Use the LDC instruction to set registers.
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4.11 Differences of Timer

Table 4.11.1 lists the differences of timer, and Table 4.11.2 lists the differences of timer associated SFR.

Table 4.11.1 Differences of Timer

Item

M16C/62P

M32C/87

Count Source

f1, 2, f8, 132, fc32

f1, 8, f2n, fc32

Pulse output function

select

MRO bit (i=0 to 4) in the TAIMR register

Function select register

Table 4.11.1 Differences of Timer associated SFR

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87

ONSF 0382h 0342h - |Address is different
TAO 0386h-0387h |(0346h-0347h | - |Address is different
to to to
TA4 038Eh-038Fh |034Eh-034Fh
TAOMR 0396h 0356h 2 |Pulse output function select Reserved bit

6-7 |Count Source select (f1/f2, £32) Count Source select (f1, f2n)
TALMR 0397h 0357h 2 |Pulse output function select Reserved bit

6-7 |Count Source select (f1/f2, f32) Count Source select (f1, f2n)
TA2MR 0398h 0358h 2 |Pulse output function select Reserved bit

6-7 |Count Source select (f1/f2, £32) Count Source select (f1, f2n)
TA3MR 0399h 0359h 2 |Pulse output function select Reserved bit

6-7 |Count Source select (f1/f2, f32) Count Source select (f1, f2n)
TA4MR 039Ah 035Ah 2 |Pulse output function select Reserved bit

6-7 |Count Source select (f1/f2, £32) Count Source select (f1, f2n)
TABSR 0380h 0340h - |Address is different
TBO 0390h-0391h [0350h-0351h | - |Address is different
to to to
TB2 0394h-0395h |0354h-0355h
TBOMR 039Bh 035Bh 6-7 |Count Source select (f1/f2,f32) Count Source select (f1,f2n)
TB1MR 039Ch 035Ch 6-7 |Count Source select (f1/f2,f32) Count Source select (f1,f2n)
TB2MR 039Dh 035Dh 6-7 |Count Source select (f1/f2,f32) Count Source select (f1,f2n)
TB3 0350h-0351h |0310h-0311h | - |Address is different
to to to
TB5 0354h-0355h |0314h-0315h
TB3MR 035Bh 031Bh 6-7 |Count Source select (f1/f2,f32) Count Source select (f1,f2n)
TB4AMR 035Ch 031Ch 6-7 |Count Source select (f1/f2,f32) Count Source select (f1,f2n)
TB5MR 035Dh 031Dh 6-7 |Count Source select (f1/f2,f32) Count Source select (f1,f2n)
TBSR 0340h 0300h - |Address is different
TRGSR 0383h 0343h - |Address is different
UDF 0384h 0344h - |Address is different
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4.12 Three-Phase Motor Control Timer Functions

Table 4.12.1 lists the differences of three-phase motor control timer functions associated SFR.

Table 4.12.1 Differences of Three-Phase Motor Control Timer Functions associated SFR

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87

DTT 034Ch 030Ch - |Address is different

ICTB2 034Dh 030Dh - |Address is different

IDBO 034Ah 030Ah - |Address is different

IDB1 034Bh 030Bh - |Address is different

INVCO 0348h 0308h - |Address is different

INVC1 0349h 0309h 2 |Dead Time Timer Count Source Dead Time Timer Count Source
(f1/ f2 or f1 divided-by-2/ f2 divided-by-2) |(f1/ f1 divided-by-2)

TAll 0342h-0343h |0302h-0303h | - |Address is different

TA21 0344h-0345h |0304h-0305h | - |Address is different

TA41 0346h-0347h |0306h-0307h | - |Address is different

TB2SC 039Eh 035Eh 1 |Three Phase Output Port NMI Control |Nothing is assigned.

4.13 Differences of Serial Interface

Table 4.13.1 lists the differences of serial interface, Table 4.13.2 lists the differences of serial interface
associated pin, and Table 4.13.3 and Table 4.13.4 list the differences of serial interface associated SFR. In

case of outputting from each pin in M32C/87, it is needed to set the function select register.

Table 4.13.1 Differences of Serial Interface

Item

M16C/62P

M32C/87

Configuration

3 channels (UARTO to UART2)
Clock Synchronous
Clock Asynchronous
I12C Mode
Special Mode2
IE Mode
SIM Mode
2 channels (SI/03, SI/04)

Clock Synchronous

5 channels (UARTO to UART4)
Clock Synchronous
Clock Asynchronous
12C Mode
Special Mode 2
GCI Mode
IE Mode
SIM Mode
IrDA Mode (UARTO)
2 channels (UART5 to UART6)
Clock Synchronous

Clock Asynchronous

Count Source f1, 12, 18, 32 f1, 18, f2n
Transfer Clock Output from multiple | Selectable from UART1 None
pins Function

Selectable from UARTO None

CTS/RTS Separate Function

Pin Output Setting

When setting UART assorted register

When setting Function Select Register
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Table 4.13.2 Differences of Serial Interface associated Pin

Channel Pin M16C/62P M32C/87

UARTO P6_0 CTSO/RTSO CTSO/RTS0/SS0

P6_1 CLKO CLKO

P6_2 RXD0/SCLO RXDO0/SCLO/STXDO

P6_3 TXDO/SDAO TXDO/SDAO/SRXDO
UART1 P6_4 CTS1/RTSI/CTSO/CLKS1 CTS1/RTS1/SS1

P6_5 CLK1 CLK1

P6_6 RXD1/SCL1 RXD1/SCL1/STXD1

P6_7 TXD1/SDA1 TXD1/SDA1/SRXD1
UART2 P7_0 TXD2/SDA2 TXD2/SDA2/SRXD2

P7_1 RXD2/SCL2 RXD2/SCL2/STXD2

P7_2 CLK2 CLK2

P7_3 CTS2/RTS2 CTS2/RTS2/SS2
UART3/ SI/O3 P9_0 CLK3 CLK3

P9_1 SIN3 RXD3/SCL3/STXD3

P9_2 SOUT3 TXD3/SDA3/SRXD3

P9_3 - CTS3/RTS3/SS3
UART4 / SI/O4 P9O_4 - CTS4/RTS4/SS4

P9_5 CLK4 CLK4

P9_6 SOUT4 TXD4/SDA4/SRXD4

P9_7 SIN4 RXD4/SCL4/STXD4
UARTS P7_6 - TXD5

P7_7 - CLK5

P8_0 - RXD5

P8_1 - CTS5/RTS5

P15_0 - TXD5

P15_1 - CLK5

P15_2 - RXD5

P15_3 - CTS5/RTS5
UART6 P12_3 - CTS6/RTS6

P12_2 - RXD6

P12_1 - CLK6

P12_0 - TXD6

P15_7 - CTS6/RTS6

P15_6 - CLK6

P15 5 - RXD6

P15_4 - TXD6
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Table 4.13.3 Differences of Serial Interface associated SFR (1/2)

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P ‘ M32C/87
UOBRG 03Alh 0369h - |Address is different
uoco 03A4h 036Ch 0-1 |UIBRG Count Source Select (f1/f2, f32) |UIBRG Count Source Select (f1, f2n)
uoC1 03A5h 036Dh 4 |Nothing is assigned. UARTI Transmit Interrupt Cause Select
Nothing is assigned. UARTI Continuous Receive Mode Enable
7 |Error Signal Output Enable Clock-Divided Synchronous Stop/
Error Signal Output Enable
UOMR 03A0h 0368h - |Address is different
UORB 03A6h-03A7h|036Eh-036Fh| - |Address is different
UOSMR 036Fh 0367h 3 [Reserved bit SCLL Sync Output Enable
7 |Nothing is assigned. Clock Divide Synchronous
UOSMR2 036Eh 0366h 7 |Nothing is assigned. External Clock Synchronous Enable
UOSMR3 036Dh 0365h 0 |Nothing is assigned. SS Pin Function Enable
UOSMR4 036Ch 0364h 3 |SCL, SDA Output Select SCL, SDA Output Select
(Start and Stop Condition output/ (Selects the serial I/0O / Selects the
not output) start/stop condition)
uoTB 03A2h-03A3h|036Ah-036Bh| - |Address is different
U1BRG 03A9%h 02ES9h - |Address is different
uico 03ACh 02ECh 0-1 |UiBRG Count Source Select (f1/f2, f32) |UIBRG Count Source Select (f1, f2n)
uici 03ADh 02EDh 4 |Nothing is assigned. UARTI Transmit Interrupt Cause Select
Nothing is assigned. UARTI Continuous Receive Mode Enable
7 |Error Signal Output Enable Clock-Divided Synchronous Stop/
Error Signal Output Enable
UIMR 03A8h 02E8h - |Address is different
U1RB 03AEh-03AFh|02EEh-02EFh| - |Address is different
U1SMR 0373h 02E7h 3 [Reserved bit SCLL Sync Output Enable
7 |Nothing is assigned. Clock Divide Synchronous
U1SMR2 0372h 02E6h 7 |Nothing is assigned. External Clock Synchronous Enable
U1SMR3 0371h 02E5h 2 |Nothing is assigned. Serial Input Port Set
U1SMR4 0370h 02E4h 3 |SCL, SDA Output Select SCL, SDA Output Select
(Start and Stop Condition output/ (Selects the serial I/0 / Selects the
not output) start/stop condition)
UlTB 03AAh-03ABh|02EAh-02EBh| - |Address is different -
U2BRG 0379h 0339h - |Address is different -
u2co 037Ch 033Ch 0-1 |UIBRG Count Source Select (f1/f2, f32) |UIBRG Count Source Select (1, f2n)
u2C1 037Dh 033Dh 7 |Error Signal Output Enable Clock-Divided Synchronous Stop/
Error Signal Output Enable
U2MR 0378h 0338h - |Address is different
U2RB 037Eh-037Fh [033Eh-033Fh| - |Address is different
U2SMR 0377h 0337h 3 [Reserved bit SCLL Sync Output Enable
7 |Nothing is assigned. Clock Divide Synchronous
U2SMR2 0376h 0336h 7 |Nothing is assigned. External Clock Synchronous Enable
U2SMR3 0375h 0335h 4 |Nothing is assigned. Fault Error Flag
U2SMR4 0374h 0334h 3 |SCL, SDA Output Select SCL, SDA Output Select
(Start and Stop Condition output/ (Selects the serial I/0 / Selects the
not output) start/stop condition)
u2TB 037Ah-03ABh|033Ah-033Bh| - |Address is different
UCON 03B0Oh - - |Only M16C/62P -
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Table 4.13.4 Differences of Serial Interface associated SFR (2/2)

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87

S3BRG 0363h - - |Only M16C/62P -

S3C 0362h - - |Only M16C/62P -

S3TRR 0360h - - |Only M16C/62P -

S4BRG 0367h - - |Only M16C/62P -

S4ac 0366h - - |Only M16C/62P -

S4TRR 0364h - - |Only M16C/62P -

U3BRG - 0329h - |- Only M32C/87
u3co - 032Ch - - Only M32C/87
u3c1 - 032Dh - |- Only M32C/87
U3MR - 0328h - |- Only M32C/87
U3RB - 032Eh-032Fh | - |- Only M32C/87
U3SMR - 0327h - - Only M32C/87
U3SMR2 - 0326h - |- Only M32C/87
U3SMR3 - 0325h - |- Only M32C/87
U3SMR4 - 0324h - |- Only M32C/87
u3TB - 02FAh-02FBh| - |- Only M32C/87
U4BRG - 02F9h - |- Only M32C/87
u4co - 02FCh - |- Only M32C/87
U4C1l - 02FDh - |- Only M32C/87
U4MR - 02F8h - |- Only M32C/87
U4RB - 02FEh-02FFh| - |- Only M32C/87
U4SMR - 02F7h - |- Only M32C/87
U4SMR2 - 02F6h - |- Only M32C/87
U4SMR3 - 02F5h - - Only M32C/87
U4SMR4 - 02F4h - |- Only M32C/87
U4TB - 02FAh-02FBh| - |- Only M32C/87
U56CON - 01DO0Oh - |- Only M32C/87
USBRG - 01C1h - - Only M32C/87
U5Co - 01C4h - |- Only M32C/87
UsC1 - 01C5h - - Only M32C/87
USMR - 01COh - |- Only M32C/87
USRB - 01C6h-01C7h| - |- Only M32C/87
usTB - 01C2h-01C3h| - |- Only M32C/87
UBBRG - 01C9h - |- Only M32C/87
U6COo - 01CCh - |- Only M32C/87
ueC1l - 01CDh - - Only M32C/87
UBMR - 01C8h - |- Only M32C/87
U6RB - 01CEh-01CFh{ - |- Only M32C/87
U6TB - 01CAh-01CBhH - |- Only M32C/87
IRCON - 0372h - - Only M32C/87
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4 .14 Differences of A/D Converter

4.14.1 Differences of A/D Converter

Table 4.14.1 lists the differences of A/D converter, and Table 4.14.2 lists the differences of A/D converter

associated SFR.

Table 4.14.1 Differences of A/D Converter

Item

M16C/62P

M32C/87

Operating Clock
(¢AD)

fAD, fAD/2, fAD/3, fAD/4, fAD/6, fAD/12
(Set ADCONO, ADCON1, ADCONZ2 register)

fAD, fAD/2, fAD/3, fAD/4, fAD/6, fAD/8
(Set ADOCONO, ADOCON1, ADOCONS register)

A/D Converter maxi-
mum operating clock

VCC1 is more than 4V : ¢AD = 12MHz
VCC1 is under 4V : ¢AD = 10MHz

When VCC1=4.2 to 5.5V : $AD = 16MHz
When VCC1=3.0 to 3.6V : $AD = 10MHz

A/D Conversion Start
Condition

Software trigger/ External trigger

Software trigger/ External trigger /Hardware trigger

Mode

One-shot mode
Repeat mode

Single sweep mode
Repeat sweep mode 0
Repeat sweep mode 1

One-shot mode

Repeat mode

Single sweep mode

Repeat sweep mode 0

Repeat sweep mode 1
Multi-port single sweep mode
Multi-port repeat sweep mode 0

Analog Input Pins

26 pins
ANO to AN7, ANO_0 to ANO_7, AN2_0 to AN2_7,
ANEXO0, ANEX1

34 pins
ANO to AN7, ANO_0O to ANO_7, AN2_0 to AN2_7,
AN15_0to AN15_7, ANEXO, ANEX1

DMAC operating None Existing
mode
Table 4.14.2 Differences of A/D Converter associated SFR
Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87
ADOCONO (03D6h 0396h 0-2 |Analog Input Pin Analog Input Pin
5 |Trigger Select Trigger Select
7 |Frequency Select Frequency Select
ADOCON1 (03D7h 0397h 0-1 |A/D Sweep Pin Select A/D Sweep Pin Select
4 |Frequency Select 1 Frequency Select
ADOCON2 (03D4h 0394h 1-2 |A/D Input Group Select Analog Input Port Select
Reserved bit Nothing is assigned.
Frequency Select 2 Nothing is assigned.
Nothing is assigned. External Trigger Request Cause Select
6-7 |Nothing is assigned. Reserved bit
ADOCON3 |- 0395h - |- Only M32C/87
ADOCON4 |- 0392h - |- Only M32C/87
ADOOADO7/ |03C0h-03C1h{0380h-0381h| - |Address is different
ADOtoAD7 |to to
03CEh-03CFh{038Eh-038Fh

4.14.2 Notice of A/D Converter

In M32C/87, to separate A/D input/output pins (ANEXO0, ANEX1, AN4 to AN7, AN15 0 to AN15 7) and the
other peripheral function inputs, set PSL3 5 and PSL3_6 bit in the PSL3 register, PSC_7 bit in the PSC
register, IPS2 bit in the IPS register, and IPSB register. Setting “1” (A/D input/output) to corresponding bits
with pins which are used as A/D input/output prevents applying intermediate electric potential from the
other peripheral function inputs. (Applying intermediate electric potential may bring increase of power

supply current.)
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4 .15 Differences of D/A Converter

4.15.1 Differences of D/A Converter
Table 4.15.1 lists the Differences of D/A converter, and Table 4.15.2 lists the Differences of D/A converter

associated SFR.

Table 4.15.1 Differences of D/A Converter
Item M16C/62P M32C/87

D/A Conversion timing  [When writing DAI register (i = 0, 1) When a value is written to the DAi register (i = 0,1)/
When the timer, determined by the DATIO or DATil
bit setting in the DACONL1 register, underflows

Table 4.15.2 Differences of D/A Converter associated SFR

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P ‘ M32C/87
DACON 03DCh 039Ch - |Address is different
DACON1 - 039Dh - |- ‘Only M32C/87
DAO 03D8h 0398h - |Address is different
DAl 03DAh 039Ah - |Address is different

4.15.2 Notice of D/A Converter

In M32C/87, to separate D/A output pins (DAO, DA1) and the other peripheral function inputs, set PSL3 3
and PSL3_4 bit in the PSL3 register. Setting “1” (D/A output) to corresponding bits with pins which are used
as D/A output prevents applying intermediate electric potential from the other peripheral function inputs.
(Applying intermediate electric potential may bring increase of power supply current.)

4.16 Differences of CRC Calculation

Table 4.16.1 lists the Differences of CRC calculation associated SFR.

Table 4.16.1 Differences of CRC Calculation associated SFR

Address , Differences
Symbol bit
M16C/62P M32C/87 M16C/62P M32C/87
CRCIN 03BEh 037Eh - |Address is different
CRCD 03BCh-03BDh/037Ch-037Dh| - |Address is different
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4.17 Differences of Ports

4.17.1 Differences of Port Pi Direction Register, Port Pi Register

Table 4.17.1 lists the differences of port Pi direction register, port Pi register.

Table 4.17.1 Differences of Port Pi Direction Register, Port Pi Register

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87

P6 03ECh 03CO0h - |Address is different

P7 03EDh 03C1h - |Address is different

P8 03F0h 03C4h - |Address is different

P9 03F1h 03C5h - |Address is different

P10 03F4h 03C8h - |Address is different

P11 03F5h 03C%h - |Address is different

P12 03F8h 03CCh - |Address is different

P13 03F9%h 03CDh - |Address is different

P14 - 03DOh - |- Only M32C/87
P15 - 03D1h - - Only M32C/87
PC14 03DEh - - |Only M16C/62P -

PD6 03EEh 03C2h - |Address is different

PD7 03EFh 03C3h - |Address is different

PD8 03F2h 03C6h - |Address is different

PD9 03F3h 03C7h - |Address is different

PD10 03F6h 03CAh - |Address is different

PD11 03F7h 03CBh - |Address is different

PD12 03FAh 03CEh - |Address is different

PD13 03FBh 03CFh - |Address is different

PD14 - 03D2h - |- Only M32C/87
PD15 - 03D3h - |- Only M32C/87

4.17.2 Differences of Port Control Register

Table 4.17.2 lists the differences of port control register.

Table 4.17.2 Differences of Port Control Register

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87
PCR 03FFh 03FFh 0 |Port 1 Control Port 1 Control
(The input levels are read/ (CMOS output/
The port latch is read) N-channel open drain output)
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4.17.3 Differences of Pull-Up Control Register

Table 4.17.3 lists the differences of pull-up control register.

Table 4.17.3 Differences of Pull-Up Control Register

Symbol Address bit Differences
M16C/62P M32C/87 M16C/62P M32C/87
PUR1 03FDh 03F1h 4 |P6_0to P6_3 Pull-Up Nothing is assigned.
5 |P6_4to P6_7 Pull-Up Nothing is assigned.
6 |P7_2to P7_3 Pull-Up Nothing is assigned.
7 |P7_4to P7_7 Pull-Up Nothing is assigned.
PUR2 03FEh 03DAh 0 |P8_0to P8_3 Pull-Up P6_0 to P6_3 Pull-Up
1 |P8_4to P8_7 Pull-Up P6_4to P6_7 Pull-Up
2 |P9_0to P9_3 Pull-Up P7_2to P7_3 Pull-Up
3 |P9_4to P9_7 Pull-Up P7_4to P7_7 Pull-Up
4 |P10_0 to P10_3 Pull-Up P8_0 to P8_3 Pull-Up
5 |P10_4to P10_7 Pull-Up P8_4to P8_7 Pull-Up
6 |Nothing is assigned. P9_0to P9_3 Pull-Up
7 |Nothing is assigned. P9 _4to P9_7 Pull-Up
PUR3 03DFh 03DBh 0 |P11_0Oto P11_3 Pull-Up P10_0 to P10_3 Pull-Up
1 |P11_4toP11_7 Pull-Up P10_4 to P10_7 Pull-Up
2 |P12_0to P12_3 Pull-Up P11 _0to P11_3 Pull-Up
3 |P12_4to P12_7 Pull-Up P11_4 Pull-Up
4 |P13_0to P13_3 Pull-Up P12_0to P12_3 Pull-Up
5 |P13_4to P13_7 Pull-Up P12_4to P12_7 Pull-Up
6 |P14_0, P14 1 Pull-Up P13 0to P13_3 Pull-Up
7 |P11 to P14 Enabling P13 4 to P13_7 Pull-Up
PUR4 - 03DCh - Only M32C/87

4.17.4 Function Select Register

M32C/87 has the Function Select Registers (PSC, PSC2, PSC3, PSC6, PSD1, PSD2, PSE1, PSE2, PSLO to
PSL3, PSL6 and PSL9). When multiple peripheral function outputs are assigned to a pin, set these function

select registers to select which function is used.

4.17.5 Input Function Select Register

M32C/87 has the input function select registers (IPS, IPSA and IPSB) that select input function.
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4.18 Differences of Flash Memory

4.18.1 Differences of Flash Memory

Table 4.18.1 lists the differences of flash memory. Addresses of flash memory associated SFR are different in

M16C/62P and M32C/87.

Table 4.18.1 Differences of Flash Memory

Address bit Differences
Symbol
M16C/62P M32C/87 M16C/62P M32C/87
FIDR 01B4h Only M16C/62P
FMRO 01B7h 0057h - |Address is different
FMR1 01B5h 0055h - |Address is different
4.18.2 Differences of Software Command
Table 4.18.2 lists the differences of software command.
Table 4.18.2 Differences of Software Command
Software Command M16C/62P M32C/87

Erase All Unlocked Block

Only M16C/62P

4.19 Peripheral Functions added in M32C/87

Peripheral Functions added in M32C/87 are as below.

- Real-Time Port
- Intelligent 1/O
- CAN

- DMACII

- XIY Conversion

4.20 Differences of Development Tool

Table 4.20.1 lists the differences of development tool.

Table 4.20.1 Differences of Development Tool.

Tool For M16C/62P For M32C/87
C Compiler M3T-NC30WA M3T-NC308WA
(including Simulator Debugger)
Real-time OS M3T-MR30 M3T-MR308/4

Emulator Debugger

M16C R8C PC7501
M16C PC4701

M32C PC7501

Emulation Probe
Emulation Pod

M3062PT2-EPB (for PC7501)
M3062PT3-RPD-E (for PC4701)

M30870T-EPB

Compact Emulator

M3062PT3-CPE

M30870T2-CPE

Renesas Starter Kits

ROK33062PS000BE

ROK330879S000BE
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5. Reference Documents

Hardware manual
M16C/62P Group Hardware Manual
M32C/87 Group Hardware Manual
(Use the most recent version of the document on the Renesas Technology Web site.)
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Web site and Contact for Support
Renesas Technology Web site
http://www.renesas.com/

Inquiries

http://www.renesas.com/inquiry
csc@renesas.com

REVISION HISTORY

Description
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Rev. Date
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Keep safety first in your circuit designs!

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

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

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or a third party.

2. Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any
third-party's rights, originating in the use of any product data, diagrams, charts, programs,
algorithms, or circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements
or other reasons. It is therefore recommended that customers contact Renesas Technology
Corporation or an authorized Renesas Technology Corporation product distributor for the latest
product information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.

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

4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corporation assumes no responsibility for any damage, liability or other loss resulting
from the information contained herein.

5. Renesas Technology Corporation semiconductors are not designed or manufactured for use in a
device or system that is used under circumstances in which human life is potentially at stake.
Please contact Renesas Technology Corporation or an authorized Renesas Technology Corporation
product distributor when considering the use of a product contained herein for any specific
purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear,
or undersea repeater use.

6. The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce
in whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

8. Please contact Renesas Technology Corporation for further details on these materials or the
products contained therein.
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