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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.
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M32C/80 Group REJ03B0038-0110
SINGLE-CHIP 16/32-BIT CMOS MICROCOMPUTER N glevzloég
ov. '

1. Overview

The M32C/80 Group microcomputer is a single-chip control unit that utilizes high-performance silicon gate
CMOS technology with the M32C/80 series CPU core. The M32C/80 Group is available in 100-pin plastic
molded LQFP/QFP package.

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

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

The M32C/80 Group is ROMless device.
Use the M32C/80 Group in microprocessor mode after reset.

1.1 Applications
Audio, cameras, office equipment, communications equipment, portable equipment, etc.
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M32C/80 Group 1. Overview

1.2 Performance Overview
Table 1.1 lists performance overview of the M32C/80 Group.

Table 1.1 M32C/80 Group Performance

Item Performance
CPU Basic Instructions 108 instructions
Minimum Instruction Execution Time 31.3 ns ( f(BCLK)=32 MHz, Vcc1=4.2t0 5.5V)
41.7 ns (f(BCLK)=24 MHz, Vcc1=3.0t0 5.5 V)
Operating Mode Single-chip mode, Memory expansion mode, Microprocessor mode
Memory Space 16 Mbytes
Memory Capacity See Table 1.2
Peripheral | 1/0O Port 47 1/0O pins (when using 16-bit bus) and 1 input pin
function | Multifunction Timer Timer A: 16 bits x 5 channels, Timer B: 16 bits x 6 channels

Three-phase motor control circuit

Intelligent I/O Communication Function |2 channels

Serial I/O 5 channels

Clock synchronous serial I/O, Clock asynchronous serial I/O,
IEBus®, 12C Bus®

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

D/A Converter 8 bits x 2 channels

DMAC 4 channels

DMAC Il Can be activated by all peripheral function interrupt sources

Immediate transfer, operation and chain transfer function

CRC Calculation Circuit CRC-CCITT

X/Y Converter 16 bits x 16 bits

Watchdog Timer 15 bits x 1 channel (with prescaler)

Interrupt 34 internal sources and 8 external sources, 5 software sources
Interrupt priority level: 7

Clock Generation Circuit 4 circuits

Main Clock oscillation circuit (*), Sub clock oscillation circuit (*),
On-chip oscillator, PLL frequency synthesizer
(*)Equipped with a built-in feedback resistor

Oscillation Stop Detect Function Main clock oscillation stop detect circuit
Electrical| Supply Voltage Vcc1=4.2t0 5.5V, Vcc2=3.0 to Vcci (f(BCLK)=32 MHz)
Charact- Vcc1=3.0to 5.5V, Vcc2=3.0 to Vcci (f(BCLK)=24 MHz)
eristics | Power Consumption 22 mA (Vcci=Vceea=5V, f(BCLK)=32 MHz)

17 mA (Vcci=Vecee=3.3 V, f(BCLK)=24 MHz)
10 pA (Vcer=Vee2=3.3 V, f(BCLK)=32 kHz, in wait mode)

Operating AmbientTemperature —20 to 85°C, —40 to 85°C(optional)
Package 100-pin plastic molded LQFP/QFP
NOTES:

1. IEBus is a trademark of NEC Electronics Corporation.
2. 12C bus is a trademark of Koninklijke Philips Electronics N. V.
All options are on a request basis.
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M32C/80 Group

1. Overview

1.3 Block Diagram
Figure 1.1 shows a block diagram of the M32C/80 Group microcomputer.

8 As As As As As
B o Y o Yo Yo VYo VYo B
portPo | [ Potpi | | PotP2 | [ PortPs | [ Portpa | [ Portps |

<Vccz>

Peripheral Functions

Timer (16 bits)

Timer A: 5 channels
Timer B: 6 channels

A/D Converter
1 circuit
Standard: 8 inputs
Maximum: 10 inputs

Three-phase Motor Control Circuit

Clock Generating Circuit
XN - Xout
XcIN - Xcout
On-chip Oscillator
PLL Frequency Synthesizer

UART/ I DMAC I
Clock Synchronous Serial I1/0
5 channels
I DMACII I

XIY converter
16 bits X 16 bits

CRC Calcilation Circuit (CCITT)
X164x124x5+1

Watchdog Timer (15 bits) M32C/80 series CPU core Memory
ROH | ROL | [ Fc 1]
RiH[ RiL | | INTB ]
D/A Converter L RAM
8 bits X 2 channels R2 T | | ISP |
R3 ] [ UsP ]
A0 ] [ PC |
Intelligent 1/0 AL i [ sv |
Commljzn(i:%egi]onne:;unction FB ] [ SVP ]
SB | | VCT |

L _ - -

<IOC)/\>

A

[ odwod ]

A

8y

8y

7\
Ly

A

A

8y

[otdmod | [ 6dwod | ["sed | [sdmod | [ zduod

NOTES:

1. Ports PO to P5 function as bus control pins when using memory expansion mode or microprocessor mode.
2. Port P1 functions as 1/0 port when the microcomputer is placed in memory expansion mode or microprocessor mode
and all external data buses are selected as 8-bit buses.

8y

Figure 1.1 M32C/80 Group Block Diagram
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M32C/80 Group

1. Overview

1.4 Product Information

Table 1.2 lists the product information. Figure 1.2 shows the product numbering system.

Table 1.2 M32C/80 Group

As of November, 2005

Type Number Package Type CaRpOa'(\:/ilty C:nglz:/:ty Remarks
M30800SAGP PLQP0100KB-A (100P6Q-A)
M30800SAFP PRQP0100JB-A (100P6S-A) ROMless
M30800SAGP-BL PLQP0100KB-A (100P6Q-A) o ROMless with
M30800SAFP-BL PRQP0100JB-A (L00P6S-A) on-chip boot loader

>

<
w
o
00
o

GP -BL

L On-chip boot loader

Package type:

FP = Package PRQP0100JB-A (100P6S-A)
GP = Package PLQP0100KB-A (100P6Q-A)

Memory type:

S = ROMless version

M32C/80 Group

M16C Family

RAM capacity, pin count, etc

Figure 1.2 Product Numbering System
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1. Overview

M32C/80 Group

1.5 Pin Assignment

Figures 1.3 and 1.4 show pin assignments (top view).

61V Evd <> [T

81V / 2vd <> [25
21y 19d <> [£S
v/ opd < [¥5
(s1a/)s1v/s6d <« [SS |
(1a/) v7v/ 9ed €—»[95 |
(e1a/) e1v/ sed <+ [1S |
(e1a/) 21y ved «—»[89]
(Tra/) v/ eed <> [65 |
(o1a/) orv/eed <09 |
(6a/)6v/1ed +—[19]
20N —»[29
(8a/)8v/0ed «>[€9]
ssA —»[¥9
(2a1)2v)22d «>[59]
(9a/)9v/92d 499
(sa/)sv/sed < [19]
(va/) vv/ved <—>[89]
(ea/)ev/szd > [69]
(ea/)ev/eed «—[0L]
(1a/)1v/72d <> [IZ]
(0a/)ov/ozd <—[2L]
GLNI/ S0/ 2Td <> [EL
PANI/¥1Q/9Td <> [¥L
€LNI/€10/5Td €[S
21/ vid <> [9L

™A/ eTd «>[L
01a/21d <> [8L
60/7Td <> [6L

80 /0Td <> [08

P44/ CS3/A20

50
29
48

P45/ CS2/A21

P46/ CS1/A22

P47/CS0/A23

47

P50/ WRL/WR

46

P51/ WRH /BHE

45

P52 /RD

44
43

P53/ CLKouT / BCLK / ALE

P54/ HLDA/ALE

42

P55/ HOLD
P56/ ALE

41

40

P60/ CTSO / RTSO/ SSO

P61/ CLKO

P64/ CTS1/RTS1/SS1

P57/ RDY
P66 /RxD1/SCL1/STxD1

P62/ RxD0 / SCLO / STxDO
P63 /TxD0 / SDAO / SRXDO
P65/ CLK1

P67 /TxD1/SDA1/SRxD1

39
38
37
36
35
34
33
32
31

r

<Vcca>

OF | 4—»0.d / LNOQVL / ¢AXL /cvAS / cAXyS
6C | €¢—»1.d /NISEL/NIOVL/2Aaxd / 210S / 2¢aX1ls

M32C/80 GROUP

82| 4—>2/d / LNOTVL/ A/ 2H1O
2] 4—>tLd [NITYL/ A/ 2S1D / ZS1M /2SS / TaxLSI
92| 4> v.d / LNOZVL | M / THTOSI

52 ] 4—>5.d [ NIZYL/ M [ TAXSS]

2 | 4> 9.d / LNOgYL | 0AXLSI

£C | 4> 24d I NIEVL / OM1DSI

2] 4—>08d / LNOVYL/ N/ 0QXHSI

TC |4—»18d/ Z:}.DLD

02 | +—>28d / OLNI

6T | «—>£8d / TINI

8T ] «—>8d / ZLNI

LT ] 4— s8d/IAN

9T]«  T00A

[ST]<— nix

1] %— SSA

€T | = LNOX

1] <— 13534

TT | —>98d / LNOOX

OT | 428l / NIOX

[ 6 ] +— ssano

[ 8 ]<—31rg

[ 2 ]<«—>06d/Ni0gL/€M1D

[ 9 |«—>T16d/NITEL/ £QXE / €10S / €AXLS

[ S |<«—>26d/Nizal/€axL/ EVAS / £QXYS

| v ]«—>e6d/0va/NiggL/€SLD / €SLY / ESS

€ |<4»v6d/TvA/NIyaL/¥SLO/¥SLd/VSS

A

<vcci>

A

¢ | 4»S6d/0X3aNV/¥X10
T |<€»96d/TX3aNV/¥AXL/¥vAS / yAXLS

\

D7/ PO74—>[81 |
D6 / POs <—>[ 82 |
Ds / P05 <—>[ 83 |
D4/ PO4<—>[84]
D3/ PO34—>[85 |
D2/ PO24—>[ 86 |
D1/ PO14—>[87 |
Do / POo<—>[ 88|

(59
[o0]
[o1]
(2]

AN3 /P103<4—»| 93
AN2/ P102€—>| 94
AN1/P1014—| 95

KI3/AN7 / P107 €|

Ki2/AN6 / P106 €|

Kl1/ANS / P105 <3|

Avss —»[96 |

ANo / P100<—»| 97
VREF —| 98

AvVce —»| 99
RxD4 / ADTRG / P97 4—%(100

STxD4/SCL4 /

Klo /AN4 / P104 4|

NOTE:

PRQP0100JB-A

1. P70 and P71 are ports for the N-channel open drain output.

(100P6S-A)

Figure 1.3 Pin Assignment
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M32C/80 Group 1. Overview

[59] > P31/A9 (/D9)
[58 ] «—» P32/ A10 (/D10)
[57 ]« P33/Aw (/D)
[56 ] «—> P34/A12 (/D12)
[55] «—> P35/A13 (/D13)
[54] «—> P36/ A14 (/D14)
[53] «—> P37/A15 (/D15)
[52] «—> Pdo/A16

[51] & P41/ A17

61 |« P30/As(/D8)
60 | 4— vcc2

[63] &> P27/A7
EQ— Vss

[69] € P21/A1
[68] &> P22/ A2
[67] &> P23 /A3
[66 ] «—> P24/ Aa
[65 ]« P25/As
[64] <> P25/ A6

71 | 4= P17/D15/INTS
70 |« P20/ A0

73 | <= P15/ D13/ INT3
[72] «— P16/D14/INT4

75 | 4= P13/ D11
74 |« P14/ D12

ﬂ
J

50 & P42 /A18
49 |4 P43/ A19
48 |« P44/ CS3/A20
47 |4—> P45/ CS2/ A21

D10/ Pl24—p| 76
D9/ Plig—p| 77

D8/ P10g—p| 78
D7/ P07 4| 79

O

D6 / P06 4—>| 80 46 |4—> P46/ CS1/A22
D5 / POs €| 81 3 i 45 |« P47/ CSO0 / A23
D4/ PO4<—>[ 32 5 i 44 |« P50 / WRL/ WR
i i 13 HE
D3/ P03 4—>[ 83 : 3 = HPSleH/BHE
i i [« P52/ RD
D2/ PO24—| 84 i :
D1/ PO1¢—{ 85 41 | P53/ CLKOUT / BCLK / ALE

Do / POO*—>{ 86 40 |4 P54/ HLDA/ ALE

KI3 / AN7 / P107 4— 87 x M32C/8O GROUP 39 |«—> P55/ HOLD
Ki2 / AN6 / P106 «—> g3 i i 38 |« P56 / ALE

KI1/AN5 / P1054—>| 89 i 37 j«—» P57/ RDY
— : —X— =
Kio / AN4 / P104<—»[ 90 i , 36 j«—» P60/ CTSO/RTSO/ SS
i i 35 |« P61/ CLKO
AN3/ P103<4¢— 91 : i
AN2/ P1024—>[ 92 5 ! 34 |«—» P62 / RxDO / SCLO / STXDO
AN1/P1014—{ 93 5 i 33 |« P63/ TXDO / SDAO / SRXDO
AVss —p[ 92 5 i 32 |« P64/ CTS1/RTS1/SS1
ANo / P100<4—>[ 95 5 i 31 | P65/ CLK1
VREF —»[ 96 5 ! 30 |«—> P66 / RxD1/ SCL1/ STxD1
Avce —p[ 97 i 29 |« P67/ TxD1/ SDAL / SRxD1
STxD4 / SCL4 / RxD4 / ADTRG / P97 <+ 98 L' vV S 28 |« P70/ TAOOUT / TxD2 / SDA2 / SRXD2
. QVCCL> s
27 TB5IN / RxD2 / SCL2/ STXD2
SRxD4 / SDA4 / TxD4 / ANEX1 / P96 «—| 99 O Q = <> P71/ TAOIN / / 5/ e
«— P72/ TALOUT / V

CLK4 / ANEXO / P95 «—(100|
\

A

101 3 2 5 2 3 3 2 R 212 R S R S
3 S S IE B 58Z28I8888K8 2RI
ggggg;gggﬁégxgmnn.n.n.u.&&&&&
i il (7} = =< =< < ==
4 9o z z z O z b |x N|H e 25 25 25 2
225235 “§3 EEEE 3335333
00 mmao X o sl T s S o f g
>z hkEEE X [ S .
Z Z = = = D\O\‘;\b
I OO M ;M e >
@ @QQ ¥ 553235
FEE &0 So0QaZ
S Sk s o032
S|B 2w [ v 3]
O (0 2 o 2 0 ¥ lo
51650 4 20
S = @‘&
Gl 8 8 N
S ‘&
33 ” 2
n ln 8
=

il

@

NOTE:

1. P70 and P71 are ports for the N-channel open drain output. P LQ P0O100KB-A
(100P6Q-A)

Figure 1.4 Pin Assignment
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M32C/80 Group

1. Overview

Table 1.3 Pin Characteristics

Pgi%ks%e Control Port Interrupt Timer UART Analog Bus control Intelligent I/O
Fplcp pins pins pins pins pins pins pins
1] 99 P96 TxD4/SDA4/SRxD4 | ANEX1
2 100 P9s CLK4 ANEXO0
3| 1 P94 TB4IN CTS4/RTS4/SS4 DAl
4| 2 P93 TB3IN CTS3/RTS3/SS3 DAO
5 3 P92 TB2IN TxD3/SDA3/SRxD3
6 4 P91 TB1IN RxD3/SCL3/STxD3
7 5 P90 TBOIN CLK3
8 6 [ BYTE
9 7 | CNVss
10 8 | XcIN P87
11 9 | Xcout P86
12 | 10 | RESET
13 11 | Xour
14 | 12 | Vss
15 | 13 | XIN
16 | 14 | Vcci
17 | 15 P85 | NMI
18 | 16 P8+ |iINT2
19 | 17 P83 | INT1
20 | 18 P82 | INTO
21 | 19 P81 TA4INU
22 | 20 P8o TA4ouT/U ISRxDO
23 | 21 P77 TA3IN ISCLKO
24 | 22 P76 TA3out ISTxDO
25 | 23 P75 TA2IN/W ISRxD1
26 | 24 P74 TA2ouT/W ISCLK1
27 | 25 P73 TALINV CTS2/RTS2/SS2 ISTxD1
28 | 26 P72 TAlout/V | CLK2
29 | 27 P71 TB5IN/TAOIN | RXD2/SCL2/STxD2
30 | 28 P70 TAOoUT TxD2/SDA2/SRxD2
31 29 P67 TxD1/SDA1/SRxD1
32 30 P66 RxD1/SCL1/STxD1
33 | 31 P65 CLK1
34 | 32 P64 CTS1/RTS1/SS1
35 | 33 P63 TxDO/SDAO/SRxD0O
36 | 34 P62 RxDO0/SCLO/STxDO
37 | 35 P61 CLKO
38 | 36 P60 CTSO/RTS0/SS0
39 | 37 P57 RDY
40 | 38 P56 ALE
41 | 39 P5s HOLD
42 | 40 P54 HLDA/ALE
43 | 41 P53 CLKouT/BCLK/ALE
44 | 42 P52 RD
45 | 43 P51 WRH/BHE
46 | 44 P50 WRL/WR
47 | 45 P47 CSO0/A23
48 | 46 P4e CS1/A22
49 | 47 P4s CS2/A21
50 | 48 P44 CS3/A20
Rev. 1.10 Nov. 01,2005 page7  of 56 RENESAS
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M32C/80 Group

1. Overview

Table 1.3 Pin Characteristics (Continued)

Pgﬁkﬁ%e Co.ntrol Port Inte'rrupt Timer UA.RT An'alog Bus (':ontrol Intelligent 1/0
e lap pins pins pins pins pins pins pins
51| 49 P43 A19
52| 50 P42 A18
53| 51 P41 A7
54| 52 P4o A1e
55| 53 P37 A15(/D15)
56| 54 P36 A14(/D14)
57| 55 P3s A13(/D13)
58| 56 P34 A12(/D12)
59 | 57 P33 A11(/D11)
60 | 58 P32 A10(/D10)
61| 59 P31 Ao(/D9)
62| 60| Vcc2
63| 61 P30 As(/Ds)
64| 62| Vss
65| 63 P27 A7(/D7)
66 | 64 P26 As(/De)
67| 65 P2s As(/Ds)
68 | 66 P24 Aa4(/D4)
69 | 67 P23 A3(/D3)
70| 68 P22 A2(/D2)
71| 69 P21 A1(/Dz)
72| 70 P20 Ao(/Do)
73| 71 P17 INT5 D15
74| 72 Ple INT4 D14
75| 73 Pls  |INT3 D13
76| 74 P14 D12
771 75 P13 D11
78| 76 P12 Dio
79| 77 P11 Do
80| 78 Plo Ds
81| 79 PO7 D7
82| 80 POs De
83| 81 POs Ds
84| 82 P04 D4
85| 83 P03 D3
86| 84 P02 D2
87| 85 P01 D1
88| 86 P0Oo Do
89 | 87 P107 | Kis AN7
90 | 88 P10s | K2 ANs
91| 89 P10s | K1 ANs
92| 90 P104 | Klo ANa
93] 91 P103 AN3
94| 92 P102 AN2
95| 93 P101 AN1
96| 94| AVss
97| 95 P100 ANo
98| 96 VREF
99| 97| AvVcc

100 | 98 P97 RxD4/SCL4/STxD4 | ADTRG

Rev. 1.10 Nov. 01, 2005 Ppage8 of 56
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M32C/80 Group 1. Overview

1.6 Pin Description
Table 1.4 Pin Description

Signal name | Pin name |I/O type| SUPPIY Description
voltage
Power supply | vcea, Vecz | - Apply 3.0 to 5.5 V to both Vcc1 and Vccez pins. Apply 0 V to the
Vss Vss pin. Vcei = Veea)
Analog power | AVcc | Vccel Supplies power for the A/D converter. Connect the AVcc pin to
supply input AVss Vcci and the AVss pin to Vss
Reset input RESET | vccel The microcomputer is in a reset state when "L" is applied to the
RESET pin
CNVss CNVss | Vccel Connect this pin to Vcci
External data | BYTE | Vcel Switches the data bus in external memory space 3. The data
bus width bus is 16 bits long when the this pin is held "L" and 8 bits long
select input when the this pin is held "H". Set it to either one.
Bus control Do to D7 110 Vcez Inputs and outputs data (Do to D7) while accessing an external
pins memory space with separate bus
Ds to D15 110 vcez Inputs and outputs data (D8 to D15) while accessing an external
memory space with 16-bit separate bus
Ao to A22 (0] Vcez Outputs address bits (Ao to A22)
A23 0 vcez Outputs inversed address bit A23
Ao/Do to 110 vcez Inputs and outputs data (Do to D7) and outputs 8 low-order
A7/D7 address bits (Ao to A7) by time-sharing while accessing an
external memory space with multiplexed bus
As/Ds to 110 vcez Inputs and outputs data (D8 to D15) and outputs 8 middle-order
A15/D15 address bits (As to A15) by time-sharing while accessing an

external memory space with multiplexed bus
S0toCS3| O vcez Output CS0 to CS3 that are chip-select signals specifying an external space

RL/WR 0 Vcez Outputs WRL, WRH, (WR, BHE) and RD signals. WRL and WRH
RH/BHE can be switched with WR and BHE by program
RD B WRL, WRH and RD are selected:

If external data bus is 16 bits wide, data is writtenn to an even
address when WRL is held "L".

Data is written to an odd address when WRH is held "L".

Data is read when RD is held "L".

B WR, BHE and RD are selected

Data is written to external memory space when WR is held "L".
Data is read when RD is held "L".

An odd address is accessed when BHE is held "L".

Select WR, BHE and RD for an external 8-bit data bus

ALE (0] vcez ALE is a signal latching address

HOLD I Vcez The microcomputer is placed in a hold state while the HOLD pin
is held "L"

HLDA (0] Vcez Outputs an "L" siganl while the microcomputer is placed in a hold state

RDY | Vce2 Bus is placed in a wait state while the RDY pin is held "L"

I: Input O: Output 1/O: Input and output
NOTE:
1. In this manual, hereafter, Vcc refers to Vcci1 unless otherwise noted.
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M32C/80 Group 1. Overview

Table 1.4 Pin Description (Continued)

Signal name | Pin name [l/O type| SUPPlY Description
voltage
Main clock input | XIN I Vccel 1/0 pins for the main clock generation circuit. Connect a ceramic
Main clock Xout @) Vccel resonator or crystal oscillator between XiN and XouT. To apply
output external clock, input the clock from XIN and leave XouT open
Sub clock input | XCIN I Vccel 1/0 pins for a sub clock oscillation circuit. Connect a crystal
Sub clock XcouTt o \Y/elei} oscillator between XcIN and XCOUT. To apply external clock,
output input the clock from XcIN and leave XcouT open
BCLK output BCLK @) vcez Outputs BCLK signal
Clock output CLKout (@) vcez Outputs clock having thesame frequency as fc, fs, or f32
INT interrupt | INTO to INT2 I Vcel Input pins for the INT interrupt
input INT3 to INT5 vcez
NMI interrupt input | NMI I Vccel Input pin for the NMI interrupt
Key input interrupt | Klo to KI3 I vcel Input pins for the key input interrupt
Timer A TAOOUT to 110 Vccel 1/0 pins for the timer AO to A4
TA4ouT (TAOouUT is a pin for the N-channel open drain output.)
TAOIN to Vccil Input pins for the timer AO to A4
TA4IN
Timer B TBOIN to Vccel Input pins for the timer BO to B5
TB5IN
Three-phase motor| U, U, V, V, 0 Vccel output pins for the three-phase motor control timer
control output W, W
Serial 1/0 CTSO0 to Vcel Input pins for data transmission control
CTS4
RTSO to O Vvcel Output pins for data reception control
RTS4
CLKO to 110 Vccel Inputs and outputs the transfer clock
CLK4
RxDO to Vccel Inputs serial data
RxD4
TxDO to (@) Vccel Outputs serial data (TxD2 is a pin for the N-channel open drain
TxD4 output.)
12C mode SDAO to 110 Vccel Inputs and outputs serial data (SDAZ2 is a pin for for the N-
SDA4 channel open drain output.)
SCLO to 110 Vcel Inputs and outputs the transfer clock (SCL2 is a pin for the N-
SCL4 channel open drain output.)
Serial I/0 STxDO to Vccel Outputs serial data when slave mode is selected (SDA2 is a pin
special function | STxD4 for the N-channel open drain output.)
SRxDO0 to Vccel Inputs serial data when slave mode is selected
SRxD4
SS0 to SS4 I Vccel Input pins to control serial I/O special function

I: Input O: Output I/O: Input and output

Rev. 1.10 Nov. 01, 2005 page 10 of 56 RENESAS
REJO3B0038-0110



M32C/80 Group 1. Overview

Table 1.5 Pin Description (Continued)

Signal name | Pin name [l/O type| SUPPly Description
voltage

Reference VREF | - Applies reference voltage for the A/D converter and D/A converter

voltage input

A/D converter | ANo to AN7 | Vcel Analog input pins for the A/D converter
ADTRG I vcel Input pin for an external A/D trigger
ANEXO 110 Vccel Extended analog input pin for the A/D converter and output pin in

external op-amp connection mode

ANEX1 | Vccel Extended analog input pin for the A/D converter

D/A converter | DAO, DAl (0] Vccel Output pin for the D/A converter

Intelligent I/O | ISCLKO 110 Vccel Inputs and outputs clock for the intelligent I/O communication

communication | ISCLK1 fucntion

function ISTxDO (0] Vccel Outputs data for the intelligent I/O communication fucntion
ISTxD1
ISRxDO | Vccel Inputs data for the intelligent I/O communication fucntion
ISRxD1

1/0 port P00 to PO7(D) 110 vcez I/0O ports fro CMOS. Each port can be programmed for nput or
Ploto P17 output under the control of the direction register. An input port
P20 to P27(1) can be set, by program, for a pull-up resistor available or for no
P30 to P37(1) pull-up resistor available in 4-bit units

P40 to P47(1)
P50 to P57(1)

P60 to P67 110 Vcel I/O ports having equivalent functions to PO

P70to P77 (P70 and P71 are ports for the N-channel open drain output.)

P90 to P97

P100 to P107

P80 to P84, 110 Vccel I/O ports having equivalent functions to PO

P86, P87

P8s I Vcel Shares a pin with NMI. NMI input state can be got by reading P85
I: Input O: Output 1/O: Input and output

NOTES:
1. Ports PO to P5 function as bus control pins when using memory expansion mode or microprocessor mode. They
cannot be used as I/O ports.
2. Port P1 functions as I/0O port when the microcomputer is placed in memory expansion mode or microprocessor
mode and all external data buses are selected as 8-bit buses.
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M32C/80 Group 2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU registers.
The register bank is comprised of 8 registers (RO, R1, R2, R3, A0, Al, SB and FB) out of 28 CPU registers.
Two sets of register banks are provided.

b3, b15 b0
General Registers | R2 ROH ROL ]
fmmmmm e |
! R3 R1H R1L
""""""""" || pData Register()
R2
b23 R3 I
A0 1
1| »Address Register(l)
Al
SB Il Static Base Register(1)
FB Il Frame Base Register®
I
USP User Stack Pointer
ISP Interrupt Stack Pointer
INTB Interrupt Table Register
PC Program Counter
| FLG | Flag Register
bi5. - " bs b7 bo!
L[ e [ [ 1] luft]o[s]s[z]o[c]
Carry Flag
Debug Flag
Zero Flag
Sign Flag
Register Bank Select Flag
Overflow Flag
Interrupt Enable Flag
Stack Pointer Select Flag
Reserved Space
Processor Interrupt Priority Level
Reserved Space
b15 b0
High-speed Interrupt Registers | . SVF Flag Save Register
SVP PC Save Register
VCT Vector Register
b7 b0
DMAC-associated Registers DMDO
DMA Mode Register
b15 DMD1
DCTO )
DMA Transfer Count Register
DCT1
DRCO )
DMA Transfer Count Reload Register
b23 DRC1
DMAO
DMA Memory Address Register
DMA1
DRAO
DMA Memory Address Reload Register
DRA1
DSA0
DMA SFR Address Register
DSAl

NOTE:
1. The register bank is comprised of these registers. Two sets of register banks are provided.

Figure 2.1 CPU Register
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M32C/80 Group 2. Central Processing Unit (CPU)

2.1 General Registers

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

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

2.1.2 Address Registers (A0 and Al)

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

2.1.3 Static Base Register (SB)

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

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

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

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

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

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

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

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

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

2.1.8.4 Sign Flag (S)
The S flag is set to "1" when a negative value is obtained from an arithmetic operation; otherwise "0".
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M32C/80 Group 2. Central Processing Unit (CPU)

2.1.8.5 Register Bank Select Flag (B)
The register bank 0 is selected when the B flag is set to "0". The register bank 1 is selected when this
flag is set to "1".

2.1.8.6 Overflow Flag (O)
The O flag is set to "1" when the result of an arithmetic operation overflows; otherwise "0".

2.1.8.7 Interrupt Enable Flag (1)
The | flag enables a maskable interrupt.
Interrupt is disabled when the | flag is set to "0" and enabled when the | flag is set to "1". The | flag is
set to "0" when an interrupt is acknowledged.

2.1.8.8 Stack Pointer Select Flag (U)
ISP is selected when the U flag is set to "0". USP is selected when this flag is set to "1".
The U flag is set to "0" when a hardware interrupt is acknowledged or the INT instruction of software
interrupt numbers 0 to 31 is executed.

2.1.8.9 Processor Interrupt Priority Level (IPL)
IPL, 3 bits wide, assigns processor interrupt priority levels from level 0 to level 7.
If a requested interrupt has greater priority than IPL, the interrupt is enabled.

2.1.8.10 Reserved Space
When writing to a reserved space, set to "0". When reading, its content is indeterminate.

2.2 High-Speed Interrupt Registers
Registers associated with the high-speed interrupt are as follows:
- Flag save register (SVF)
- PC save register (SVP)
- Vector register (VCT)

2.3 DMAC-Associated Registers
Registers associated with DMAC are as follows:
- DMA mode register (DMDO, DMD1)
- DMA transfer count register (DCTO, DCT1)
- DMA transfer count reload register (DRCO, DRC1)
- DMA memory address register (DMAO, DMA1)
- DMA SFR address register (DSAO, DSA1)
- DMA memory address reload register (DRAO, DRA1)
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3. Memory

M32C/80 Group

3. Memory

Figure 3.1 shows a memory map of the M32C/80 Group.

The M32C/80 Group provides 16-Mbyte address space addressed from 00000016 to FFFFFF16.

The fixed interrupt vectors are allocated from address FFFFDC16 to FFFFFF16. It stores the starting ad-

dress of each interrupt routine.
The internal RAM is allocated from address 00040016 to higher. For example, a 8-Kbyte internal RAM is

allocated from address 00040016 to 0023FF16. Besides storing data, it becomes stacks when the subrou-

tine is called or an interrupt is acknowledged.
SFRs, consisting of control registers for peripheral functions such as I/O port, A/D converter, serial 1/O,

timers, is allocated from address 00000016 to 0003FF16. All blank spaces within SFRs are reserved and

cannot be accessed by users.
The special page vector table is addressed from FFFEQO16 to FFFFDB16. It is used for the JMPS instruc-

tion and JSRS instruction. Refer to the Renesas publication M32C/80 Series Software Manual for details.

In microprocessor mode, some spaces are reserved and cannot be accessed by users.

/FFFEOO16

00000016
SFRs
00040016
Internal RAM
0023FF16
Reserved Space
01000016
External Space
FFFFFF1e

NOTE:
1. Watchdog timer interrupt and oscillation stop detection interrupt share vectors.

1
!
!
I
I

| FFFFDC1s6 |- 3 - -
! - Undefined Instruction

Special Page
Vector Table

Overflow

BRK Instruction

Address Match

Watchdog Timer(%)

NMI

---- FFFFFF16

Reset

[N NWE NN NNWE SN AN SN SN

Figure 3.1 Memory Map
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M32C/80 Group 4. Special Function Registers (SFRs)

4. Special Function Registers (SFRSs)

Address Register Symbol Value after RESET
000016
000116
000216
000316
000416 | Processor Mode Register() PMO 0000 00112(CNVss pin ="H")
000516 | Processor Mode Register 1 PM1 0016

000616 | System Clock Control Register O CMO 0000 10002

000716 | System Clock Control Register 1 CM1 0010 00002

000816
000916 | Address Match Interrupt Enable Register AIER 0016

000A16 | Protect Register PRCR XXXX 00002

XXXX 10002(BYTE pin ="L")
XXXX 00002(BYTE pin ="H")
000C16 | Main Clock Division Register MCD XXX0 10002

000D16 | Oscillation Stop Detection Register CM2 0016

000E16 | Watchdog Timer Start Register WDTS XX16

000F16 | Watchdog Timer Control Register WDC 000X XXXX2

001016
001116 | Address Match Interrupt Register 0 RMADO 00000016
001216
001316 | Processor Mode Register 2 PM2 0016
001416
001516 | Address Match Interrupt Register 1 RMAD1 00000016
001616
001716
001816
001916 | Address Match Interrupt Register 2 RMAD2 00000016
001A16
001B16
001C16
001D16 | Address Match Interrupt Register 3 RMAD3 00000016
001E16
001F16
002016
002116
002216
002316
002416
002516
002616 | PLL Control Register O PLCO 0001 X0102
002716 | PLL Control Register 1 PLC1 000X 00002
002816
002916 | Address Match Interrupt Register 4 RMAD4 00000016
002A16
002B16
002C16
002D16 | Address Match Interrupt Register 5 RMAD5 00000016
002E16
002F16

000B16 | External Data Bus Width Control Register DS

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTE:
1. The PM01 and PMOO bits in the PMO register maintain values set before reset, even after software reset or watch-

dog timer reset has been performed.
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M32C/80 Group

4. Special Function Registers (SFRs)

Address

Register

Symbol

Value after RESET

003016

003116

003216

003316

003416

003516

003616

003716

003816
003916
003A16

Address Match Interrupt Register 6

RMADG6

00000016

003B16

003C16
003D16
003E16

Address Match Interrupt Register 7

RMAD7

00000016

003F16

004016

004116

004216

004316

004416

004516

004616

004716

004816

External Space Wait Control Register 0

EWCRO

X0X0 00112

004916

External Space Wait Control Register 1

EWCR1

X0X0 00112

004A16

External Space Wait Control Register 2

EWCR2

X0X0 00112

004B16

External Space Wait Control Register 3

EWCR3

X0X0 00112

004C16

004D16

004E16

004F16

005016

005116

005216

005316

005416

005516

005616

005716

005816

005916

005A16

005B16

005C16

005D16

005E16

005F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/80 Group 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
006016

006116

006216

006316

006416

006516

006616

006716

006816 | DMAO Interrupt Control Register DMoIC XXXX X0002
006916 | Timer B5 Interrupt Control Register TB5IC XXXX X0002
006A16 | DMAZ2 Interrupt Control Register DM2IC XXXX X0002
006B16 | UART2 Receive /ACK Interrupt Control Register S2RIC XXXX X0002
006C16 | Timer AO Interrupt Control Register TAOIC XXXX X0002
006D16 | UART3 Receive /ACK Interrupt Control Register S3RIC XXXX X0002
006E16 | Timer A2 Interrupt Control Register TA2IC XXXX X0002
006F16 | UART4 Receive /ACK Interrupt Control Register S4RIC XXXX X0002
007016 | Timer A4 Interrupt Control Register TA4IC XXXX X0002
007116 | UARTO/UART3 Bus Conflict Detect Interrupt Control Register BCNOIC/BCN3IC XXXX X0002
007216 | UARTO Receive/ACK Interrupt Control Register SORIC XXXX X0002
007316 | A/DO Conversion Interrupt Control Register ADOIC XXXX X0002
007416 | UART1 Receive/ACK Interrupt Control Register S1RIC XXXX X0002
007516 | Intelligent I/O Interrupt Control Register 0 1100IC XXXX X0002
007616 | Timer B1 Interrupt Control Register TB1IC XXXX X0002
007716 | Intelligent I/O Interrupt Control Register 2 1o2iC XXXX X0002
007816 | Timer B3 Interrupt Control Register TB3IC XXXX X0002
007916 | Intelligent I/O Interrupt Control Register 4 1104I1C XXXX X0002
007A16 | INTS5 Interrupt Control Register INT5IC XX00 X0002
007B16

007C16 | INT3 Interrupt Control Register INT3IC XX00 X0002
007D16

007E16 | INT1 Interrupt Control Register INT1IC XX00 X0002
007F16

008016

008116

008216

008316

008416

008516

008616

008716

008816 | DMAL Interrupt Control Register DM1IC XXXX X0002
008916 | UART2 Transmit /NACK Interrupt Control Register S2TIC XXXX X0002
008A16 | DMAS3 Interrupt Control Register DM3IC XXXX X0002
008B16 | UART3 Transmit /NACK Interrupt Control Register S3TIC XXXX X0002
008C16 | Timer Al Interrupt Control Register TAlIC XXXX X0002
008D16 | UART4 Transmit /NACK Interrupt Control Register S4TIC XXXX X0002
008E16 | Timer A3 Interrupt Control Register TA3IC XXXX X0002
008F16 | UART2 Bus Conflict Detect Interrupt Control Register BCN2IC XXXX X0002

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/80 Group 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
009016 | UARTO Transmit /NACK Interrupt Control Register SOTIC XXXX X0002
009116 | UART1/UART4 Bus Conflict Detect Interrupt Control Register BCN1IC/BCN4IC XXXX X0002
009216 | UART1 Transmit/NACK Interrupt Control Register S1TIC XXXX X0002
009316 | Key Input Interrupt Control Register KUPIC XXXX X0002
009416 | Timer BO Interrupt Control Register TBOIC XXXX X0002
009516 | Intelligent I/O Interrupt Control Register 1 1o1IC XXXX X0002
009616 | Timer B2 Interrupt Control Register TB2IC XXXX X0002
009716 | Intelligent I/O Interrupt Control Register 3 1103IC XXXX X0002
009816 | Timer B4 Interrupt Control Register TBA4IC XXXX X0002
009916

009A16 | INT4 Interrupt Control Register INT4IC XX00 X0002
009B16

009C16 | INT2 Interrupt Control Register INT2IC XX00 X0002
009D16

009E16 | INTO Interrupt Control Register INTOIC XX00 X0002
009F16 | Exit Priority Control Register RLVL XXXX 00002
00AO016 | Interrupt Request Register 0 1IO0IR 0000 000X2
00A116 | Interrupt Request Register 1 IIO1IR 0000 000X2
00A216 | Interrupt Request Register 2 1102IR 0000 000X2
00A316 | Interrupt Request Register 3 1IO3IR 0000 000X2
00A416 | Interrupt Request Register 4 1104IR 0000 000X2
00A516

00A616

00A716

00A816

00A916

00AA16

00AB16

00AC16

00AD16

0OAE16

00AF16

00BO16 | Interrupt Enable Register 0 IIO0IE 0016

00B116 | Interrupt Enable Register 1 IIO1IE 0016

00B216 | Interrupt Enable Register 2 1102IE 0016

00B316 | Interrupt Enable Register 3 IIO3IE 0016

00B416 | Interrupt Enable Register 4 11041E 0016

00B516

00B616

00B716

00B816

00B916

O0BA16

00BB16

00BC16

00BD16

OOBE16

00BF16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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Address Register Symbol Value after RESET
00CO016
00C116
00C216
00C316
00C416
00Cb516
00C616
00C716
00C816
00C916
00CA16
00CB16
00CC1s
00CD16
00CE16
00CF16
00DO016
00D116
00D216
00D316
00D416
00D516
00D616
00D716
00D816
00D916
00DA16
00DB16
00DC16
00DD16
0ODE16
00DF16
00EO16
00E116
00E216
00E316
00E416
00E516
00EG616
00E716
0OE816 XXXX XXXX2
00E916 SI/O Receive Buffer Register O GORB XXXO XXXX2
00EA16 | Transmit Buffer/Receive Data Register O GOTB/GODR XX16

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

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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Address Register Symbol Value after RESET
00F016 | Data Compare Register 00 GOCMPO XX16

00F116 | Data Compare Register 01 GOCMP1 XX16

00F216 | Data Compare Register 02 GOCMP2 XX16

00F316 | Data Compare Register 03 GOCMP3 XX16

00F416 | Data Mask Register 00 GOMSKO XX16

00F516 | Data Mask Register 01 GOMSK1 XX16

00F616 | Communication Clock Select Register CCs XXXX 00002
00F716
00F816 XX16
00E916 Receive CRC Code Register 0 GORCRC XX16

00FA16 0016

00EB16 Transmit CRC Code Register 0 GOTCRC 0016

00FC16 | SI/O Expansion Mode Register 0 GOEMR 0016

00FD16 | SI/O Expansion Receive Control Register 0 GOERC 0016

00FEz16 | SI/O Special Communication Interrupt Detect Register O GOIRF 0016

00FF16 | SI/O Expansion Transmit Control Register 0 GOETC 0000 0XXX2
010016
010116
010216
010316
010416
010516
010616
010716
010816
010916
010A16
010B16
010Cz1s
010D1s
010E16
010F16
011016
011116
011216
011316
011416
011516
011616
011716
011816
011916
011A16
011B16
011Ca1s
011D1s
011E1e
011F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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Address Register Symbol Value after RESET
012016
012116
012216
012316
012416
012516
012616
012716
012816 XXXX XXXX2
012916 SI/O Receive Buffer Register 1 G1RB XXXO XXXX2
012A16 | Transmit Buffer/Receive Data Register 1 G1TB/G1DR XX16
012B16
012Cz16 | Receive Input Register 1 G1RI XX16
012D16 | SI/O Communication Mode Register 1 G1IMR 0016
012E16 | Transmit Output Register 1 G1TO XX16
012F16 | SI/O Communication Control Register 1 G1CR 0000 X0112
013016 | Data Compare Register 10 G1CMPO XX16
013116 | Data Compare Register 11 G1CMP1 XX16
013216 | Data Compare Register 12 G1CMP2 XX16
013316 | Data Compare Register 13 G1CMP3 XX16
013416 | Data Mask Register 10 G1MSKO XX16
013516 | Data Mask Register 11 G1MSK1 XX16
013616
013716
013816 XX16
013916 Receive CRC Code Register 1 G1RCRC XX16
013A16 0016
013B16 Transmit CRC Code Register 1 G1TCRC 0016
013Cz16 | SI/O Expansion Mode Register 1 G1EMR 0016
013D16 | SI/O Expansion Receive Control Register 1 GlERC 0016
013E16 | SI/O Special Communication Interrupt Detection Register 1 G1IRF 0016
013F16 | SI/O Expansion Transmit Control Register 1 GlETC 0000 OXXX2
014016
014116
014216
014316
014416
014516
014616
014716
014816
014916
014A16
014B16
014Cz1s
014D1s6

to
02AF16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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Address Register Symbol Value after RESET
02B116

02B216

02B316

02B416

02B516

02B616

02B716

02B816

02B916

02BA16

02BB16

02BC16

02BD16

02BE16

02BF16

02CO016 XX16
02C116 X0 Register YO Register XO0R,YOR XX16
02C216 XX16
02C316 X1 Register Y1 Register X1R,Y1R XX16
02C416 XX16
02C516 X2 Register Y2 Register X2R,Y2R XX16
02C616 XX16
02C716 X3 Register Y3 Register X3R,Y3R XX16
02C816 XX16
02C916 X4 Register Y4 Register X4R,Y4R XX16
02CA16 XX16
02CB16 X5 Register Y5 Register X5R,Y5R XX16
02CCu1s6 XX16
02CD16 X6 Register Y6 Register X6R,Y6R XX16
02CE16 XX16
02CF16 X7 Register Y7 Register X7R,Y7TR XX16
02D016 XX16
02D116 X8 Register Y8 Register X8R,Y8R XX16
02D216 XX16
02D316 X9 Register Y9 Register X9R,Y9R XX16
02D416 XX16
02D516 X10 Register Y10 Register X10R,Y10R XX16
02D616 XX16
02D716 X11 Register Y11 Register X11R,Y11R XX16
02D816 XX16
02D916 X12 Register Y12 Register X12R,Y12R XX16
02DA16 XX16
02DB16 X13 Register Y13 Register X13R,Y13R XX16
02DC1s6 XX16
02DD16 X14 Register Y14 Register X14R,Y14R XX16
02DE16 XX16
02DF16 X15 Register Y15 Register X15R,Y15R XX16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/80 Group 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
02EO016 | X/Y Control Register XYC XXXX XX002
02E116

02E216

02E316

02E416 | UART1 Special Mode Register 4 U1SMR4 0016
02E516 | UART1 Special Mode Register 3 U1SMR3 0016
02E616 | UART1 Special Mode Register 2 U1SMR2 0016
02E716 | UART1 Special Mode Register U1SMR 0016
02E816 | UART1 Transmit/Receive Mode Register UIMR 0016
02E916 | UART1 Bit Rate Register U1BRG XX16
02EA16 XX16
02EB16 UART1 Transmit Buffer Register UlTB XX16
02EC16 | UART1 Transmit/Receive Control Register 0 u1co 0000 10002
02ED16 | UART1 Transmit/Receive Control Register 1 UlC1 0000 00102
02EE16 XX16
02EF16 UART1 Receive Buffer Register U1RB XX16
02F016

02F116

02F216

02F316

02F416 | UART4 Special Mode Register 4 U4SMR4 0016
02F516 | UART4 Special Mode Register 3 U4SMR3 0016
02F616 | UART4 Special Mode Register 2 U4SMR2 0016
02F716 | UART4 Special Mode Register U4SMR 0016
02F816 | UART4 Transmit/Receive Mode Register U4MR 0016
02F916 | UART4 Bit Rate Register U4BRG XX16
02FA16 XX16
02EB16 UART4 Transmit Buffer Register U4TB XX16
02FC16 | UART4 Transmit/Receive Control Register O u4co 0000 10002
02FD16 | UART4 Transmit/Receive Control Register 1 U4C1l 0000 00102
02FE1s6 XX16
02EF16 UART4 Receive Buffer Register U4RB XX16
030016 | Timer B3, B4, B5 Count Start Flag TBSR 000X XXXX2
030116

030216 XX16
030316 Timer Al-1 Register TAl11 XX16
030416 XX16
030516 Timer A2-1 Register TA21 XX16
030616 XX16
030716 Timer A4-1 Register TA41 XX16
030816 | Three-Phase PWM Control Register 0 INVCO 0016
030916 | Three-Phase PWM Control Register 1 INVC1 0016
030A16 | Three-Phase Output Buffer Register 0 IDBO XX11 11112
030B16 | Three-Phase Output Buffer Register 1 IDB1 XX11 11112
030C16 | Dead Time Timer DTT XX16
030D16 | Timer B2 Interrupt Generation Frequency Set Counter ICTB2 XX16
030E16

030F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/80 Group 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
031016 XX16
031116 Timer B3 Register TB3 XX16
031216 XX16
031316 Timer B4 Register TB4 XX16
031416 XX16
031516 Timer B5 Register TB5 XX16
031616

031716

031816

031916

031A16

031B16 | Timer B3 Mode Register TB3MR 00XX 00002
031C16 | Timer B4 Mode Register TB4MR 00XX 00002
031D16 | Timer B5 Mode Register TB5MR 00XX 00002
031E16

031F16 | External Interrupt Request Source Select Register IFSR 0016
032016

032116

032216

032316

032416 | UART3 Special Mode Register 4 U3SMR4 0016
032516 | UARTS3 Special Mode Register 3 U3SMR3 0016
032616 | UART3 Special Mode Register 2 U3SMR2 0016
032716 | UART3 Special Mode Register U3SMR 0016
032816 | UART3 Transmit/Receive Mode Register U3MR 0016
032916 | UARTS3 Bit Rate Register U3BRG XX16
032A16 ) ) XX16
032B16 UART3 Transmit Buffer Register U3TB XX16
032C16 | UART3 Transmit/Receive Control Register 0 U3Co 0000 10002
032D16 | UART3 Transmit/Receive Control Register 1 u3C1 0000 00102
032E16 ) ) XX16
032F16 UART3 Receive Buffer Register U3RB XX16
033016

033116

033216

033316

033416 | UART2 Special Mode Register 4 U2SMR4 0016
033516 | UART2 Special Mode Register 3 U2SMR3 0016
033616 | UART2 Special Mode Register 2 U2SMR2 0016
033716 | UART2 Special Mode Register U2SMR 0016
033816 | UART2 Transmit/Receive Mode Register U2MR 0016
033916 | UART2 Bit Rate Register U2BRG XX16
033A16 ) ) XX16
033B16 UART2 Transmit Buffer Register U2TB XX16
033C16 | UART2 Transmit/Receive Control Register 0 u2co 0000 10002
033D16 | UART2 Transmit/Receive Control Register 1 uU2C1 0000 00102
033E16 ) ) XX16
033F16 UART2 Receive Buffer Register U2RB XX16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/80 Group

4. Special Function Registers (SFRs)

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

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

036116

036216

036316

036416 | UARTO Special Mode Register 4 UOSMR4 0016
036516 | UARTO Special Mode Register 3 UOSMR3 0016
036616 | UARTO Special Mode Register 2 UOSMR2 0016
036716 | UARTO Special Mode Register UOSMR 0016
036816 | UARTO Transmit/Receive Mode Register UOMR 0016
036916 | UARTO Bit Rate Register UOBRG XX16
036A16 ) ) XX16
036B16 UARTO Transmit Buffer Register uoTB XX16
036C16 | UARTO Transmit/Receive Control Register O uocCo 0000 10002
036D16 | UARTO Transmit/Receive Control Register 1 uoC1 0000 00102
036E16 ) ) XX16
036F16 UARTO Receive Buffer Register UORB XX16

X: Indeterminate
Blank spaces are 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/80 Group 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
037016

037116

037216

037316

037416

037516

037616

037716

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

038016 ) XXXX XXXX2
038116 A/DO Register 0 ADOO 0000 00002
038216 ) XX16
038316 A/DO Register 1 ADO1 XX16
038416 . XX16
038516 A/DO Register 2 ADO2 XX16
038616 ) XX16
038716 A/DO Register 3 ADO3 XX16
038816 ) XX16
038916 A/DO Register 4 ADO04 XX16
038A16 XX16
038B16 A/DO Register 5 ADO5 XX16
038C16 XX16
038D16 A/DO Register 6 ADO06 XX16
038E16 XX16
038F16 A/DO Register 7 ADO7 XX16
039016

039116

039216

039316

039416 | A/DO Control Register 2 ADOCON2 XX0X XXX02
039516 | A/DO Control Register 3 ADOCON3 XXXX X0002
039616 | A/DO Control Register O ADOCONO 0016
039716 | A/DO Control Register 1 ADOCON1 0016
039816 | D/A Register 0 DAO XX16
039916

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

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

039E16

039F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/80 Group 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
03A016
03Al16
03A216
03A316
03A416
03A516
03A616
03A716 | Function Select Register D1 PSD1 XO0XX XX002
03A816
03A916
03AA16
03AB16
03AC16
03AD16| Function Select Register C3 PSC3 XOXX XXXX2
03AE16
03AF16 | Function Select Register C PSC 00X0 00002
03B016 | Function Select Register AO PSO 0016

03B1l16 | Function Select Register A1 PS1 0016

03B216 | Function Select Register BO PSLO 0016

03B316 | Function Select Register B1 PSL1 0016

03B416 | Function Select Register A2 PS2 00X0 00002
03B516 | Function Select Register A3 PS3 0016

03B616 | Function Select Register B2 PSL2 00X0 00002
03B716 | Function Select Register B3 PSL3 0016

03B816
03B916
03BA16
03BB16
03BC16
03BD16
03BE16
03BF16
03CO016 | Port P6 Register P6 XX16

03C116 | Port P7 Register P7 XX16

03C216 | Port P6 Direction Register PD6 0016

03C316 | Port P7 Direction Register PD7 0016

03C416 | Port P8 Register P8 XX16

03C516 | Port P9 Register P9 XX16

03C616 | Port P8 Direction Register PD8 00X0 00002
03C716 | Port P9 Direction Register PD9 0016

03C816 | Port P10 Register P10 XX16

03C916
03CA16| Port P10 Direction Register PD10 0016
03CB16
03CC1s6
03CD16
03CE16
03CF16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/80 Group 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
03DO016
03D116
03D216
03D316
03D416
03D516
03D616
03D716
03D816
03D916
03DA16 | Pull-Up Control Register 2 PUR2 0016
03DB16 | Pull-Up Control Register 3 PUR3 0016
03DC16
03DD16
03DE16
03DF16
03E016 | Port PO Register(l) PO XX16
03E116 | Port P1 Register() P1 XX16
03E216 | Port PO Direction Register(!) PDO 0016
03E316 | Port P1 Direction Register(!) PD1 0016
03E416 | Port P2 Register(l) P2 XX16
03E516 | Port P3 Register(l) P3 XX16
03E616 | Port P2 Direction Register(!) PD2 0016
03E716 | Port P3 Direction Register(!) PD3 0016
03E816 | Port P4 Register(l) P4 XX16
03E916 | Port P5 Register(l) P5 XX16
03EA16 | Port P4 Direction Register(!) PD4 0016
03EB16 | Port P5 Direction Register(!) PD5 0016
03EC16
03ED16
03EE16
03EF16
03F016 | Pull-up Control Register O PURO 0016

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

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTE:
1. Pins, functioning as bus control pins, cannot be selected as 1/O ports.
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M32C/80 Group 5. Electrical Characteristics

5. Electrical Characteristics

Table 5.1 Absolute Maximum Ratings

Symbol Parameter Condition Value Unit
Vcci, Vee2 | Supply Voltage Vcci=AVcce -0.3t06.0 \%
Vcez Supply Voltage - -0.3 to Vcc1 \%
AVcc Analog Supply Voltage Vcci=AVcc -0.3t06.0 \%
Vi Input Voltage RESET, CNVss, BYTE, P60-P67, P72-P77, -0.3t0 Vcc1+0.3 | V

P80-P87, P90-P97, P100-P107, VREF, XIN
P0o-P07, Plo-P17, P20-P27, P30-P37,
P40-P47, P50-P57

-0.3 to Vcc2+0.3

P70, P71 -0.3t06.0
Vo Output Voltage |P60-P67, P72-P77, P80-P84, P86, P87, -0.3to Vcc1+0.3 | V
P90-P97, P100-P107, Xout
P0o-P07, P1lo-P17, P20-P27, P30-P37, -0.3 to Vcc2+0.3
P40-P47, P5o-P57
P70, P71 -0.3t06.0
Pd Power Dissipation Topr=25° C 500 mw
Topr Operating Ambient Temperature -20 to 85/ °C
-40 to 850
Tstg Storage Temperature -65 to 150 °C

NOTE:
1. Contact our sales office if temperature range of -40 to 85° C is required.
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M32C/80 Group 5. Electrical Characteristics

Table 5.2 Recommended Operating Conditions
(Vcci=Vce2=3.0V to 5.5V at Topr=— 20 to 85°C unless otherwise specified)

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
Vcei, Vecz  |Supply Voltage (Vec2 Vec) 3.0 5.0 5.5 \%
AVcc Analog Supply Voltage Vcel \%
Vss Supply Voltage 0 \%
AVss Analog Supply Voltage 0 \%
VIH Input High ("H") P20-P27, P30-P37, P40-P47, P50-P57 0.8Vce2 Vcez \%
Voltage P60-P67, P72-P77, P80-P87(), P90-P97, P100-P107, Xin, | 0.8Vt veet
RESET, CNVss, BYTE
P70, P71 0.8Vcce1 6.0
P0o-P07, P1o-P17 (in single-chip mode) 0.8Vce2 Vce2
P0o-P07, P1o-P17 0.5Vce2 Vcez
(in memory expansion mode and microprocesor mode)
ViL Input Low ("L") P20-P27, P30-P37, P40-P47, P50-P57 0 0.2Vcc2 \Y
Voltage P60-P67, P70-P77, P80-P87(), P9o-P97, P100-P107, Xin, 0 0.2Vcel
RESET, CNVss, BYTE
P0o-P07, P1o-P17 (in single-chip mode) 0 0.2Vce2
P0o-P07, P1o-P17 0 0.16Vcce2
(in memory expansion mode and microprocesor mode)
|oH(peak) Peak Output High P0o-PO07, Plo-P17, P20-P27, P30-P37, P40-P47, P50-P57, -10.0 mA
("H") Current@ P60-P67, P72-P77, P80-P84, P8s, P87, P90-P97,
P100-P107
|oH(avg) Average Output P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, -5.0 mA
High ("H") Current® |P6o-P67, P72-P77, P80-P84, P86, P87, P9o-P97,
P100-P107
loL(peak) Peak Output Low P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, 10.0 mA
("L") Current® P60-P67, P70-P77, P80-P84, P8s, P87, P90-P97,
P100-P107
loL(avg) Average Output Low |POo-P07, P1lo-P17, P20-P27, P30-P37, P40-P47, P50-P57, 5.0 mA
("L") Current(® P60-P67, P70-P77, P80-P84, P8s, P87, P90-P97,
P100-P107

NOTES:

1. Typical values when average output current is 100 ms.

2. Total loLpeak) for PO, P1, P2, P8s, P87, P9, and P10 must be 80 mA or less.
Total loLpeak) for P3, P4, P5, P6, P7, and P8o to P84 must be 80 mA or less.
Total loH(peak) for PO, P1, and P2 must be -40 mA or less.
Total loH(peak) for P8s, P87, P9, and P10 must be -40 mA or less.
Total loHpeak) for P3, P4, and P5 must be -40 mA or less.
Total loH(peak) for P6, P7, and P8o to P84 must be -40 mA or less.

3. ViH and Vi reference for P87 applies when P87 is used as a programmable input port.
It does not apply when P87 is used as XciN.
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M32C/80 Group 5. Electrical Characteristics

Table 5.2 Recommended Operating Conditions (Continued)
(Vcci=Vcee=3.0V to 5.5V at Topr=—20 to 85°C unless otherwise specified)

Symbol Parameter - Standard Unit
Min. Typ. Max.

f(scLk) CPU Operation Frequency Vcci=4.2t0 5.5V 0 32 MHz
Vcc1=3.0to 5.5V 0 24 MHz

fOXIN) Main Clock Input Frequency Vcc1=4.2t0 5.5V 0 32 MHz
Vcc1=3.0t0 5.5V 0 24 MHz

f(XciN) Sub Clock Frequency 32.768 50 kHz
f(Ring) On-chip Oscillator Frequency (Topr=25° C) 0.5 1 2 MHz
f(pLL) PLL Clock Frequency Vcci=4.2t0 5.5V 10 32 MHz
Vcc1=3.0t0 5.5V 10 24 MHz

tsu(PLL) Wait Time to Stabilize PLL Frequency Synthesizer |Vcci1=5.0 V 5 ms
Vcci=3.3 V 10 ms
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Vcci=Vccee=5V
Table 5.3 Electrical Characteristics
(Vcci=Veez=4.2 to 5.5V, Vss=0V at Topr=-20 to 85°C, f(BCLK)=32MHz unless otherwise specified)

. Standard .
Symbol Parameter Condition - Unit
Min. Typ. | Max.
VoH Output High ("H") P0o-P07, P10-P17, P20-P27, P30-P37, P40-P47, |loH=-5mA Vce2-2.0 Veez | V
Voltage P50-P57
P60-P67, P72-P77, P80-P84, P86, P87, P9o- loH=-5mA Vce1-2.0 Vccel
P97, P100-P107
P0o-P07, Plo-P17, P20-P27, P30-P37, P40-P47, |lon=-200pA Vee2-0.3 Vce2 | V
P50-P57
P6o-P67, P72-P77, P80-P84, P86, P87, P9o- loH=-200pA Vce1-0.3 Vecel
P97, P100-P107
Xout lon=-1mA 3.0 Vcel| V
Xcout High Power No load applied 25 Y
Low Power No load applied 1.6
VoL Output Low ("L") P00-P07, P10-P17, P20-P27, P30-P37, P40-P47, [lot=5mA 20 | v
Voltage P50-P57, P60-P67, P70-P77, P80-P84, P8s,
P87, P90-P97, P100-P107
P0o-P07, Plo-P17, P20-P27, P30-P37, P40-P47, |lo.=200pA 045 | V
P50-P57, P60-P67, P70-P77, P80-P84, P8s,
P87, P90-P97, P100-P107
Xout lo.=1mA 2.0 \
Xcout High Power No load applied 0 \%
Low Power No load applied 0
VeV |Hysteresis HOLD, RDY, TAON-TA4in, TBON-TBSIN, 02 LoV
INTO-INT5, ADTrRG, CTS0-CTS4, CLKO-CLK4,
TAOouT-TA4out, NMI, KI0-KI3, RxDO-RxD4,
SCLO-SCL4, SDAO-SDA4
RESET 0.2 1.8 | V
IiH Input High ("H") P00-P07, P10-P17, P20-P27, P30-P37, P4o-P47, |VI=5V 50 | LA
Current P50-P57, P60-P67, P70-P77, P80-P87, P9o-P97,
P100-P107, XiN, RESET, CNVss, BYTE
I Input Low ("L") P00-P07, P10-P17, P20-P27, P30-P37, P4o-P47, |VI=0V 5.0 | HA
Current P50-P57, P60-P67, P70-P77, P80-P87, P90-P97,
P100-P107, XiN, RESET, CNVss, BYTE
RpuLLup |Pull-up Resistance P00-PO7, P1o-P17, P20-P27, P30-P37, P4o-P47, |VI=0V 20 40 167 | kQ
P50-P57, P60-P67, P72-P77, P80-P84, P8s,
P87, P90-P97, P100-P107
RfxiN Feedback Resistance |XiN 15 MQ
Rfxcin  |Feedback Resistance |Xcin 15 MQ
VRAM RAM Standby Voltage |In stop mode 2.0 Y
Icc Power Supply Current {In single-chip mode, f(BCLK)=32 MHz, Square wave, 22 60 | mA
output pins are Ie_ft No division
gf:goi”ndegttggrtg'{zsl f(BCLK)=32 kHz, In wait mode, 10 HA
Topr=25° C
While clock stops, Topr=25° C 0.8 5 HA
While clock stops, Topr=85° C 20 | MA
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M32C/80 Group 5. Electrical Characteristics

Vcci=Vccee=5V
Table 5.4 A/D Conversion Characteristics (Vcci=Vcc2=AVcc=VREF=4.2 to 5.5V, Vss= AVss = 0V at
Topr=—20 to 85°C, f(BCLK) = 32MHz unless otherwise specified)

- Standard .
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
- Resolution VRer=Vcc1 10 | Bits
ANo to AN7, ANEXO, 3 LSB
ANEX1 - LSB
INL Integral Nonlinearity Error VRer=Vcci1=Vcca=5V
External op-amp - LSB
connection mode - LSB
DNL Differential Nonlinearity Error +1 [LSB
- Offset Error +3 | LSB
- Gain Error +3 | LSB
RLADDER Resistor Ladder VREF=Vcc1 8 40 | kQ
tconv 10-hit Conversion Time® 2 2.06 us
tconv 8-bit Conversion Time®: 2 1.75 us
tsamp Sampling Time® 0188 us
VREF Reference Voltage 2 Vcer |V
Via Analog Input Voltage 0 VRer | V

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

Table 5.5 D/A Conversion Characteristics (Vcci=Vcc2=VRErF=4.2 to 5.5V, Vss=AVss=0V
at Topr=—20 to 85°C, f(BCLK) = 32MHz unless otherwise specified)

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

- Resolution 8 Bits

- Absolute Accuracy 1.0 %

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

NOTE:
1. Measurement when using one D/A converter. The DAI register (i=0, 1) of the D/A converter, not being
used, is set to "0016". The resistor ladder in the A/D converter is excluded.
Ivrer flows even if the VCUT bit in the ADOCONL1 register is set to "0" (no VRer connection).
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M32C/80 Group

5. Electrical Characteristics

Timing Requirements

Vcci=Vecee=5V

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

Table 5.6 External Clock Input

Standard )
Symbol Parameter - Unit
Min. Max.
tc External Clock Input Cycle Time 31.25 ns
tw(H) External Clock Input High ("H") Width 13.75 ns
tw) External Clock Input Low ("L") Width 13.75 ns
tr External Clock Rise Time ns
tf External Clock Fall Time ns
Table 5.7 Memory Expansion Mode and Microprocessor Mode
Symbol Parameter ?tandard Unit
Min. Max.
tac1(rp-DB) Data Input Access Time (RD standard) (Note1)| ns
tacl(Ap-nB) Data Input Access Time (AD standard, CS standard) (Note1)| ns
tac2(rRo-DB) Data Input Access Time (RD standard, when accessing a space with the multiplexrd bus) (Note 1) | ns
tac2(Ap-pB) Data Input Access Time (AD standard, when accessing a space with the multiplexed bus) (Note 1) | ns
tSU(DB-BCLK) Data Input Setup Time 26 ns
tsurby-ecLk) |RDY Input Setup Time 26 ns
tsuHoLp-acLk) |HOLD Input Setup Time 30 ns
th(rD-DB) Data Input Hold Time ns
thecik-roy)  [RDY Input Hold Time ns
thecLk-HoLp)  |HOLD Input Hold Time ns
tdecLk-HLDA) |HLDA Output Delay Time 25 ns

NOTE:

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

tac1(RD - DB) = Faci g X 2

tacl(AD-DB) = ———— -35
tac2(RD - DB) =

tac2(AD - DB) =

10° X m
—35  [ns] (if external bus cycle is ag + b, m=(bx2)+1)
10°X n

f(BCLK) [ns] (if external bus cycle is ag + bg, n=a+b)

_10°Xm_
f(BCLK) X 2

10°X p
f(BCLK) X 2

—-35  [ns] (if external bus cycle is ag + bg, m=(bx2)-1)

=35 [ng] (if external bus cycle is ag + b, p={(a+h-1)x2}+1)
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M32C/80 Group 5. Electrical Characteristics
Vcci=Vccee=5V

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

Table 5.8 Timer A Input (Count Source Input in Event Counter Mode)

Standard )
Symbol Parameter Unit
Min. Max.
tc(Ta) TAIN Input Cycle Time 100 ns
tW(TAH) TAIN Input High ("H") Width 40 ns
tW(TAL) TAIN Input Low ("L") Width 40 ns
Table 5.9 Timer A Input (Gate Input in Timer Mode)
Standard
Symbol Parameter - Unit
Min. Max.
tcra) TAiIN Input Cycle Time 400 ns
tW(TAH) TAIN Input High ("H") Width 200 ns
twW(TAL) TAIN Input Low ("L") Width 200 ns
Table 5.10 Timer A Input (External Trigger Input in One-Shot Timer Mode)
Standard
Symbol Parameter Unit
Min. Max.
tc(ra) TAiN Input Cycle Time 200 ns
tw(TAH) TAiN Input High ("H") Width 100 ns
tW(TAL) TAIN Input Low ("L") Width 100 ns

Table 5.11 Timer A Input (External Trigger Input in Pulse Width Modulation Mode)

Standard
Symbol Parameter Unit
Min. Max.
tW(TAH) TAIIN Input High ("H") Width 100 ns
twW(TAL) TAIN Input Low ("L") Width 100 ns

Table 5.12 Timer A Input (Counter Increment/Decrement Input in Event Counter Mode)

Standard
Symbol Parameter Unit
Min. Max.

tcwp) TAiout Input Cycle Time 2000 ns
tW(UPH) TAiout Input High ("H") Width 1000 ns
tw(upL) TAiout Input Low ("L") Width 1000 ns
tsuwp-TiN)y | TAiouT Input Setup Time 400 ns
th(tin-uP) TAiout Input Hold Time 400 ns
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M32C/80 Group 5. Electrical Characteristics

Vcci=Vecee=5V
Timing Requirements
(Vccr =Vceez =4.2t0 5.5V, Vss = 0V at Topr =—20 to 85°C unless otherwise specified)

Table 5.13 Timer B Input (Count Source Input in Event Counter Mode)

Standard )
Symbol Parameter - Unit
Min. Max.
tc(re) TBiiN Input Cycle Time (counted on one edge) 100 ns
tW(TBH) TBin Input High ("H") Width (counted on one edge) 40 ns
tw(TBL) TBin Input Low ("L") Width (counted on one edge) 40 ns
tcr) TBiiN Input Cycle Time (counted on both edges) 200 ns
tw(TBH) TBiiN Input High ("H") Width (counted on both edges) 80 ns
tw(tsL) TBiiN Input Low ("L") Width (counted on both edges) 80 ns
Table 5.14 Timer B Input (Pulse Period Measurement Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
tc(tB) TBiiN Input Cycle Time 400 ns
tw(TBH) TBiiN Input High ("H") Width 200 ns
tw(TsL) TBiin Input Low ("L") Width 200 ns
Table 5.15 Timer B Input (Pulse Width Measurement Mode)
Standard
Symbol Parameter Unit
Min. Max.
tc(Te) TBiiN Input Cycle Time 400 ns
tw(TBH) TBiiN Input High ("H") Width 200 ns
tw(TsL) TBiN Input Low (L") Width 200 ns
Table 5.16 A/D Trigger Input
Standard )
Symbol Parameter - Unit
Min. Max
tc(Ap) ADTRG Input Cycle Time (required for trigger) 1000 ns
tw(abL) ADTRG Input Low ("L") Width 125 ns
Table 5.17 Serial /O
Standard )
Symbol Parameter - Unit
Min. Max.
tc(ck) CLKi Input Cycle Time 200 ns
tW(CKH) CLKi Input High ("H") Width 100 ns
twi(ckL) CLKi Input Low ("L") Width 100 ns
tdc-Q) TxDi Output Delay Time 80 ns
thc-) TxDi Hold Time 0 ns
tsu(-c) RxDi Input Setup Time 30 ns
thc-Q) RxDi Input Hold Time 90 ns
Table 5.18 External Interrupt INTi Input
Standard )
Symbol Parameter - Unit
Min. Max.
tW(NH) INTi Input High ("H") Width 250 ns
twnL INTi Input Low ("L") Width 250 ns
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M32C/80 Group 5. Electrical Characteristics
Vcci=Vccee=5V

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

Table 5.19 Memory Expansion Mode and Microprocessor Mode
(when accessing external memory space)

Symbol Parameter M%a;#éﬁgﬁ nt : Standard Unit
Min. Max.

tdecLk-ap) | Address Output Delay Time 18 ns
thecLk-ap) | Address Output Hold Time (BCLK standard) -3 ns
th(RD-AD) Address Output Hold Time (RD standard) 0 ns
th(wr-AD) Address Output Hold Time (WR standard) (Note 1) ns
tdecLk-cs) | Chip-Select Signal Output Delay Time 18 ns
thecLk-cs) | Chip-Select Signal Output Hold Time (BCLK standard) -3 ns
th(rp-cs) Chip-Select Signal Output Hold Time (RD standard) See Figure 5.1 0 ns
th(wr-cs) Chip-Select Signal Output Hold Time (WR standard) (Note 1) ns
tdecLk-rp)  |RD Signal Output Delay Time 18 ns
thecLk-rp)  |RD Signal Output Hold Time -5 ns
tdeclk-wr) | WR Signal Output Delay Time 18 ns
theclk-wr) | WR Signal Output Hold Time -5 ns
td(pB-wR) Data Output Delay Time (WR standard) (Note 2) ns
th(wr-DB) Data Output Hold Time (WR standard) (Note 1) ns
tW(WwR) WR Output Width (Note 2) ns
NOTES:

1. Values can be obtaigned from the following equations, according to BCLK frequency.

10
th(WR —DB) = W —10 [ns]
th(WR — AD) = __10° -10 [ng]
f(BCLK) X 2
th(wR - CS) = i —-10 [ns]
f(BCLK) X 2
2. Values can be obtained from the following equations, according to BCLK frequency and external bus cycles.
10°Xn
W(WR) = Tfeco X2 15 Insl (it external bus cycle is ag + b, n=(bx2)-1)
9
td(DB - WR) = % -20 [ns] (it external bus cycle is ag+ bg, m= b)
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M32C/80 Group 5. Electrical Characteristics

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

Table 5.20 Memory Expansion Mode and Microprocessor Mode
(when accessing an external memory space with the multiplexed bus)

Symbol Parameter M%f#éﬁirgﬁm : Standard Unit
Min. Max.
tdecLk-ap) | Address Output Delay Time 18 ns
thecLk-ap) | Address Output Hold Time (BCLK standard) -3 ns
th(rRD-AD) Address Output Hold Time (RD standard) (Note 1) ns
th(wr-AD) Address Output Hold Time (WR standard) (Note 1) ns
tdecik-cs) | Chip-Select Signal Output Delay Time 18 ns
thecLk-cs) | Chip-Select Signal Output Hold Time (BCLK standard) -3 ns
th(rp-cs) Chip-Select Signal Output Hold Time (RD standard) (Note 1) ns
th(wr-cs) Chip-Select Signal Output Hold Time (WR standard) (Note 1) ns
tdecLk-rD)  |RD Signal Output Delay Time See Figure 5.1 18 ns
theck-rp)  |RD Signal Output Hold Time -5 ns
tdecik-wr) | WR Signal Output Delay Time 18 ns
thectk-wr) | WR Signal Output Hold Time -5 ns
td(oB-wR) Data Output Delay Time (WR standard) (Note 2) ns
th(wr-DB) Data Output Hold Time (WR standard) (Note 1) ns
tdecLk-ALe) | ALE Signal Output Delay Time (BCLK standard) 18 ns
thecLk-aLe) | ALE Signal Output Hold Time (BCLK standard) -5 ns
td(AD-ALE) ALE Signal Output Delay Time (address standard) (Note 3) ns
th(ALE-AD) ALE Signal Output Hold Time (address standard) (Note 4) ns
tdz(RD-AD) Address Output Float Start Time 8 ns
NOTES:
1. Values can be obtained from the following equations, according to BCLK frequency.
th(RD - AD) = Lg —-10 [ns]
f(BCLK) X 2
th(WR - AD) = A -10 [ns]
f(BCLK) X 2
th(RD -Cs) = L —-10 [ng]
f(BCLK) X 2
th(WR -CS) = L —-10 [ns]
f(BCLK) X 2
th(WR - DB) = A -10 [ng]
f(ecLKk) X 2

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

9
B 10°X m
td(DB ~ WR) = fEoL X2 25 [ns] (if external bus cycle is ag+ bg, m= (bx2)-1)

3. Values can be obtained from the following equations, according to BCLK frequency and external bus cycle.
10°X n

td(AD -~ ALE) = fecL X2 20 [ns] (if external bus cycle is ap + b, n= a)

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

9
_ 10 Xn
Th(ALE — AD) = feoL X 2 10 [ns] (if external bus cycle is ag + bg, n= a)
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M32C/80 Group

5. Electrical Characteristics

Vcci=Vccee=5V

PO
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10

1.
i

Figure 5.1 PO to P10 Measurement Circuit
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M32C/80 Group 5. Electrical Characteristics

Vcci1=Vceea=5V

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

[ Read Timing ] (19 +1¢ Bus Cycle)

BCLK ; , j
| td(BCLK-CS) : : ! th(BCLK-CS) ; :
<> 18ns.max® ‘4> _3ns.min: i '
&St i S— z z i proc e |
Lty : : > 1 (NRD-CS) : :
o ' > : i1 Ons.min ' ;
td(BCLK-AD) E f - . 5 i
> 18ns.max® ﬂ'B%Ir_'nlénﬁ%) :
ADi : X : . . f X . . E
BHE — i | | ¥ ! | i
.1 td(BCLK-RD) , ; ; i< th(RD-AD) 5 '
| 118ns.max > ' ' i1 Ons.min: : :
=R A A W = T = s
P bl | tacl(RD-DBY®? ! i i« f‘éﬁsc'r‘n'f:.m) : :
P | tacl(AD-DB)® L P : f
S N ey S ——
H H Hi-Z , ! 1 T ,
! ! l tsu(DB-BCLK) '«——» 4 th(RD-DB) : |
: ! ' 26ns.min® Vo i ' '
! ! H ) ' Oons.mirl H !
NOTES:

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

tac1(RD-DB)=(tcyc/2 x m-35)ns.max (if external bus cycle is a@ + b, m=(b x 2)+1)
tac1(AD-DB)=(tcyc x n-35)ns.max (if external bus cycle is a@ + b, n=a+b)

[ Write timing ] (1@ +1¢ Bus Cycle)

BCLK

th(BCLK-C:S)

:
'
y
g
!
:
|
i
‘_": 18ns.max; h

i1\ i

> -3ns.min |

| 1td(BCLK-CS)

]

. teyc! ) L th(WR-CS)® | : f 5
: ' > ' : '
i, td(BCLK-AD) i | 'th(BCLK-AD) : ;
) <> 18ns.max; ' > -3ns.min_; ' !
ADi : X . : T : . !
BHE ) : : L I : 2
! : W L th(WR-AD)®) ! : '
: ;  loBCLK V\{R) P w(WR)® e : ; :
—_— . | 18ns.max > <¢—— > \ . 1 !
WR,WRL, — . —\ : : : :
WRH : : b !/ th(BCLK-WR) : l ;
E : } : ! e—-Bns.min !} '
: 1 td©OB.WR)® | thWR-DB)® | : ; :
R S o 5 e e
NOTE: Measurement Conditions:
3. Varies with operation frequency: * Vcci=Vceee=4.2 to 5.5V
tq(DB-WR):(tcyc X m—ZQ)ns.min * Input high and low voltage: ViH=2.5V, VIL=0.8V
(if external bus cycle is ag+bg, m=b) « Output high and low voltage: Vor=2.0V, VoL=0.8V
th(WR-DB)=(tcyc/2-10)ns.min
th(WR-AD)=(tcyc/2-10)ns.min 10°
th(wR-CS)=(tcyc/2-10)ns.min teyc= fBCLK)
tw(WR)=(tcyc/2 x n-15)ns.min
(if external bus cycle is ap+be, n=(bx2)-1)
Figure 5.2 Vcci=Vcce=5V Timing Diagram (1)
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M32C/80 Group 5. Electrical Characteristics

| Vcci1=Vcea=5V

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

[ Read Timing ] (2¢ +2¢ Bus Cycle),

BCLK . ' ; : . . .
td(BCLK-ALE) ! th(BCLK-ALE) : ! : ! : ,
1 18ns.max | > -« -5ns.min ! H H H H 1
- \ : | : : : : /—-\
ALE ; . D ; ; ; 5 i i i
| td(BCLK-CS) . : 3 toyc R : ¢y ((BCLK-CS)
< 18ns.max o ' i« T > Vo L__,.-3ns.min

— —/\ . i i E i i | thrRo-cS)®
Csi A : L : : : : | hRD-CS,

! tdap-ALE®

! I ! . T .
ith(ALE-AD):( ), | tsu(DB-BCLK) 26ns.min
: > : I — :

> 1<
[l

1= 14 8ns.max P i

itd(BCLK-AD)

ADi Ty : » : : <Dt input -4+
/DBi : X :  Address | : :-):-tdz(RD-AD) R

- < Address

th(RD-DB) | t(BCLK-AD)

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

[ Write Timing ] (2@ +2¢ Bus Cycle)
BCLK / .

{td(BCLK-ALE) !, th(BCLK-ALE) : | ; : ;
18ns.max ! —> < -5ns.min : : : !

< 18ns.max : : P tac2(RD-DB)® | iOns.min < -3ns.min
ADi_ D : : : Ry : D L X
BHE . ' . ; - — - ' . : — -
i taq2(AD—DB)(1)E ; ! td(BCLK-RD) th(BCLK-RD,) ith(RD-A,D)(ﬂ i
o : : : : I+ 18ns.max Sns.min —*1 i< : :
RD | | | e I v |

> td(BCLK-CS) ! ! | e . " (W:R-CS)(Z) |

VS s s S N N N N s

1! th(BCLK-CS)

' -3ns.min

: ' @ ’ @ : : L
| . td(AD-ALE) thaLe-ADf” | ., : ! o

= —é—\ilsns.n?ax - ,4—'—7—:—

> Vari it fion § Measurement Conditions:
. Varies with operation frequency: . = —
td(AD-ALE)=(tcyc/2 x n - 20)ns.min Veer V_CCZ 421055V
« Input high and low voltage:
(if external bus cycle is a@ + bg, n=a) VIH=2.5V. VIL=0.8V
th(ALE-AD)=(tcyc/2 x n -10)ns.min
(if external bus cycle is a@ + bg, n=a) VoH=2.0V, VoL=0.8V
th(WR-AD)=(tcyc/2-10)ns.min, teyc= 10°
th(WR-CS)=(tcyc/2-10)ns.min, th(wr-DB)=(tcyc/2-10)ns.min f(ecLK)
td(DB-WR)=(tcyc/2 X m-25)ns.min

(if external bus cycle is a@ + b, m=(b x 2)-1)

ADi. { /Address : X Data output_! X Address
pEL T | i e |

' ) ' ' ] ' td(DB-WR) ' E th(WR-DB)(Z) !

'« [A(BCLK-AD) : , ; ; D i, 'th(BCLK-AD)
ADi . i 18ns.rlnax , i , = H: —3ns.n"||in
BHE  —| | : | : | . s . s

' H ! H ' ! ——> !

E : E : ¢ td(BCLK-WR) th(BCLK-WR) | | Th(WR-AD)® 5
- ' ' ' ' <> 18ns.max -5NS.Min - 1« ' '
WRWRL, — : ; : — 7
WRH ' ' ! ' ' Y

NOTE:

« Output high and low voltage:

Figure 5.3 Vcci=Vcce=5V Timing Diagram (2)
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M32C/80 Group 5. Electrical Characteristics

| Vcci=Vcc2=5V |

tc(TA) o
tw(TAH)
o
TAIIN Input \
B tw(TAL) N
tc(UP) N
tw(UPH)
<>
TAIOUT Input \
tw(UPL) N
TAIOUT Input
(Counter increment/ ><
decrement input)
In event counter mode R S
TAIIN Input th(TIN-UP) tsu(UP-TIN)
(When counting on the falling edge)
TAIIN Input
(When counting on the rising edge) -1

tc(TB)

tW(TBH)

TBIIN Input

tw(TBL)

tc(AD) N
tw(ADL)

ADTRG Input J

tc(CK)
tw(CKH)
CLKi
tw(CKL) . h(C-Q
TxDi >< ><
td(Cc-Q) tsu(D-C) < > th(C-D)
RxDi /[ *
tw(INL)
INTi Input fuINH + /
Wi

NMI input ﬂ : ]L ya

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

Figure 5.4 Vcci=Vcce=5V Timing Diagram (3)
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M32C/80 Group 5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode

BCLK VAR YA AR G A
RD

(Separate bus) \ o /7

WR, WRL, WRH

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

RDY input

tsu(RDY-BCLK) <<— > th(BCLK-RDY)

BCLK

tsu(HOLD-BCLK)

<>
HOLD Input _\ (,/

th(BCLK-HOLD)
—> ‘

/

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

Po.pLPz ——— we

P3, P4, 1 2 i | | |

P50 to P52 ‘ : ‘ 1 1 :

Measurement Conditions

* Vcci=Vee2=4.2 to 5.5V

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

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

Figure 5.5 Vcci=Vcce=5V Timing Diagram (4)
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M32C/80 Group

5. Electrical Characteristics

Vcci1=Vccee=3.3V
Table 5.21 Electrical Characteristics (Vcci=Vcc2=3.0 to 3.6V, Vss=0V at Topr = -20 to 85°C,
f(BCLK)=24MHz unless otherwise specified)

. Standard )
Symbol Parameter Condition - Unit
Min. Typ. | Max.
VoH Output High ("H") P0o-P07, P10-P17, P20-P27, P30-P37, P40-P47, |lon=-1mA Vcez-0.6 Vcez | V
Voltage P50-P57
P60-P67, P72-P77, P80-P84, P8s, P87, P9o- Vcci-0.6 Vcec1| V
P97, P100-P107
Xout lon=-0.1mA 2.7 Vceci | V
Xcout High Power No load applied 25 \%
Low Power No load applied 1.6 \%
VoL Output Low ("L") PQ0o-P07, P1o-P17, P20-P27, P30-P37, P4o- lot=1mA 05 | V
Voltage P47, P50-P57, P60-P67, P70-P77, P80-P84,
P86, P87, P90-P97, P100-P107
Xout lo,=0.1mA 0.5 \Y
Xcout High Power No load applied 0 \
Low Power No load applied 0 \
VT+VT- |Hysteresis [HOLD, RDY, TAON-TA4iN, TBOIN-TB5IN, 0.2 10 | V
INTO-INT5, ADTRG, CTSO-CTS4, CLKO-
CLK4, TAOouT-TA4out, NMI, KI0-KI3, RxDO-
RxD4, SCL0O-SCL4, SDAO-SDA4
RESET 0.2 18 | V
IH Input High ("H") PQ0o-P07, P1o-P17, P20-P27, P30-P37, P4o- Vi=3V 4.0 | pA
Current P47, P50-P57, P60-P67, P70-P77, P8o-P87,
P90-P97, P100-P107, Xin, RESET, CNVss,
BYTE
liL Input Low ("L") P0o-P07, P1lo-P17, P20-P27, P30-P37, P4o- Vi=0V -4.0 | HA
Current P47, P50-P57, P60-P67, P70-P77, P8o-P87,
P90-P97, P100-P107, Xin, RESET, CNVss,
BYTE
RrpuLLup |Pull-up Resistance P0o-P07, P1o-P17, P20-P27, P30-P37, P4o-P47, |VI=0V 40 70 | 500 | kQ
P50-P57, P60-P67, P72-P77, P8o-P84, P8s,
P87, P9o-P97, P100-P107
Rfxin Feedback Resistance | Xin 3.0 MQ
Rfxcin  |Feedback Resistance | Xcin 30.0 MQ
VRAM RAM Standby Voltage |in stop mode 2.0 \%
Icc Power Supply Measurement condition: |f(BCLK)=24 MHz, Square wave, 17 35 | mA
Current In single-chip mode, No division
output pins are left open fygc| K)=32 kHz, In wait mode, 10 my
and other pins are Topr=25° C
connected to Vss.
While clock stops, Topr=25° C 0.8 5 | WA
While clock stops, Topr=85° C 50 | A
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M32C/80 Group

5. Electrical Characteristics

Vcci=Vcee=3.3V
Table 5.22 A/D Conversion Characteristics (Vcci=Vcc2=AVcc=VRErF= 3.0 to 3.6V, VSS=AVss=0V
at Topr = -20to 85°C, f(BCLK) = 24MHz unless otherwise specified)

Symbol Parameter Measurement Condition Standard Unit
Min. | Typ.| Max.
- Resolution VReEF=Vcci 10 | Bits
INL Integral Nonlinearity Error No S&H (8-bit) Vcc1=Vecz=VRer=3.3V +2 |LSB
DNL Differential Nonlinearity Error  [No S&H (8-bit) +1 |LSB
- Offset Error No S&H (8-hit) +2 |[LSB
- Gain Error No S&H (8-bit) +2 |LSB
RLAbDER |Resistor Ladder VREF=Vcc1 8.0 40 | kQ
tcony 8-bit Conversion Time® 2 6.1 us
VREF Reference Voltage 33 Veer| V
Via Analog Input Voltage 0 VREF | V
S&H: Sample and Hold
NOTES:

1. Divide f(Xin), if exceeding 10 MHz, to keep @AD frequency at 10 MHz or less.
2. S&H not available.

Table 5.23 D/A Conversion Characteristics (Vcci=Vcc2=VRer=3.0 to 3.6V, VSsS=AVss=0V
at Topr = -20 to 85°C, f(BCLK) = 24MHz unless otherwise specified)

Symbol Parameter Measurement Condition Standard Unit
Min. | Typ. | Max.
- Resolution 8 Bits
- Absolute Accuracy 1.0 %
tsu Setup Time 3 ps
Ro Output Resistance 4 10 20 | kQ
IVREF Reference Power Supply Input Current (Note 1) 1.0 | mA
NOTE:

1. Measurement results when using one D/A converter. The DA register (i=0, 1) of the D/A converter, not being
used, is set to "0016". The resistor ladder in the A/D converter is excluded.
Ivrer flows even if the VCUT bit in the ADOCONL1 register is set to "0" (no VRer connection).
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M32C/80 Grou

p 5. Electrical Characteristics

Vcci=Vcee=3.3V

Timing Requirements
(Vcci=Veee=3.0to 3.6V, Vss =0V at Topr = -20 to 85°C unless otherwise specified)

Table 5.24 External Clock Input
Standard .
Symbol Parameter - Unit
Min. Max.

tc External Clock Input Cycle Time 41 ns
tw(H) External Clock Input High ("H") Width 18 ns
twiv) External Clock Input Low ("L") Width 18 ns
tr External Clock Rise Time ns
tf External Clock Fall Time ns
Table 5.25 Memory Expansion Mode and Microprocessor Mode

Symbol Parameter .Standard Unit

Min. Max.

tac1(rp-DB) Data Input Access Time (RD standard) (Note1)| ns
tacl(Ap-pB) Data Input Access Time (AD standard, CS standard) (Note1)| ns
tac2(rp-bB) Data Input Access Time (RD standard, when accessing a space with the multiplexed bus) (Note1)| ns
tac2(ap-bB) Data Input Access Time (AD standard, when accessing a space with the multiplexed bus) (Note1)| ns
tSU(DB-BCLK) Data Input Setup Time 30 ns
tsurov-ecLk) |RDY Input Setup Time 40 ns
tsu(HoLp-ecLk) |HOLD Input Setup Time 60 ns
th(rD-DB) Data Input Hold Time 0 ns
theclkroy)  |RDY Input Hold Time 0 ns
thecLk-HoLp) |HOLD Input Hold Time 0 ns
tdecLk-HLDA)  |HLDA Output Delay Time 25 ns

NOTE:

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

tac1(RD - DB)

taci(AD-DB)=——— —-35

tac2(RD - DB) =

tac2(AD - DB) =

10° X m

=Fecwx2 —3°

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

10° X n

f(8CLK) [ns] (if external bus cycle is a@ + bg, n=a+b)

10°X m
fBCcLK) X 2

10°X p
f(BcLK) X 2

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

-35 [ns] (if external bus cycle is a@ + b, p={(a+b-1)x2}+1)
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M32C/80 Group 5. Electrical Characteristics

Vcci=Vcee=3.3V
Timing Requirements

(Vcci=Veea= 3.0 to 3.6V, Vss= 0V at Topr = —20 to 85°C unless otherwise specified)

Table 5.26 Timer A Input (Count Source Input in Event Counter Mode)

Standard .
Symbol Parameter Unit
Min. Max.
tc(ra) TAIN Input Cycle Time 100 ns
tW(TAH) TAIN Input High ("H") Width 40 ns
tw(TAL) TAIIN Input Low ("L") Width 40 ns
Table 5.27 Timer A Input (Gate Input in Timer Mode)
Standard
Symbol Parameter - Unit
Min. Max.
tc(ta) TAIN Input Cycle Time 400 ns
tW(TAH) TAIN Input High ("H") Width 200 ns
tW(TAL) TAiN Input Low ("L") Width 200 ns
Table 5.28 Timer A Input (External Trigger Input in One-Shot Timer Mode)
Standard
Symbol Parameter Unit
Min. Max.
tc(ta) TAIN Input Cycle Time 200 ns
tW(TAH) TAIN Input High ("H") Width 100 ns
tw(TAL) TAIIN Input Low ("L") Width 100 ns
Table 5.29 Timer A Input (External Trigger Input in Pulse Width Modulation Mode)
Standard
Symbol Parameter Unit
Min. Max.
tW(TAH) TAIN Input High ("H") Width 100 ns
tW(TAL) TAiN Input Low ("L") Width 100 ns
Table 5.30 Timer A Input (Counter Increment/decrement Input in Event Counter Mode)
Standard
Symbol Parameter Unit
Min. Max.
tcup) TAiout Input Cycle Time 2000 ns
tW(uPH) TAiout Input High ("H") Width 1000 ns
tw(urL) TAiout Input Low ("L") Width 1000 ns
tsuwp-Tin) | TAiouT Input Setup Time 400 ns
th(tin-upP) TAiout Input Hold Time 400 ns
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M32C/80 Group 5. Electrical Characteristics
Vcci=Vcee=3.3V

Timing Requirements
(Vcci=Vee2=3.0 to 3.6V, Vss = 0V at Topr = —20 to 85°C unless otherwise specified)

Table 5.31 Timer B Input (Count Source Input in Event Counter Mode)

Standard )
Symbol Parameter - Unit
Min. Max.
tc(re) TBiiN Input Cycle Time (counted on one edge) 100 ns
tW(TBH) TBiN Input High ("H") Width (counted on one edge) 40 ns
tw(TBL) TBiN Input Low ("L") Width (counted on one edge) 40 ns
tc(re) TBiN Input Cycle Time (counted on both edges) 200 ns
tW(TBH) TBiN Input High ("H") Width (counted on both edges) 80 ns
tw(TBL) TBiN Input Low ("L") Width (counted on both edges) 80 ns
Table 5.32 Timer B Input (Pulse Period Measurement Mode)
Standard _
Symbol Parameter - Unit
Min. Max.
tc(re) TBiN Input Cycle Time 400 ns
tw(TBH) TBiin Input High ("H") Wdth 200 ns
tw(TBL) TBiin Input Low ("L") Width 200 ns
Table 5.33 Timer B Input (Pulse Width Measurement Mode)
Standard
Symbol Parameter Unit
Min. Max.
tc(rs) TBiN Input Cycle Time 400 ns
tw(TBH) TBiin Input High ("H") Width 200 ns
tw(TBL) TBiN Input Low ("L") Width 200 ns
Table 5.34 A/D Trigger Input
Standard _
Symbol Parameter - Unit
Min. Max.
tcap) ADTRG Input Cycle Time (required for trigger) 1000 ns
tw(abL) ADTRG Input Low ("L") Width 125 ns
Table 5.35 Serial /0
Standard _
Symbol Parameter - Unit
Min. Max.
teek) CLKi Input Cycle Time 200 ns
tW(CKH) CLKi Input High ("H") Width 100 ns
twi(cKL) CLKi Input Low ("L") Width 100 ns
tdc-Q) TxDi Output Delay Time 80 ns
thc-Q) TxDi Hold Time 0 ns
tsu(-c) RxDi Input Setup Time 30 ns
thc-Q) RxDi Input Hold Time 90 ns
Table 5.36 External Interrupt INTi Input
Standard )
Symbol Parameter - Unit
Min. Max.
tW(NH) INTi Input High ("H") Width 250 ns
tw(NL) INTi Input Low ("L") Width 250 ns
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M32C/80 Group 5. Electrical Characteristics
Vcci=Vcee=3.3V

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

Table 5.37 Memory Expansion Mode and Microprocessor Mode
(when accessing external memory space)

Symbol Parameter Mecaosrl]J(;ﬁirgr?nt Standard Unit
Min. Max.
td(BCLK-AD) Address Output Delay Time 18 ns
th(BcLKk-AD) Address Output Hold Time (BCLK standard) 0 ns
th(rRD-AD) Address Output Hold Time (RD standard) 0 ns
th(wr-AD) Address Output Hold Time (WR standard) (Note 1) ns
tdecLk-cs) Chip-Select Signal Output Delay Time 18 ns
thecLk-cs) Chip-Select Signal Output Hold Time (BCLK standard) 0 ns
th(rp-cs) Chip-Select Signal Output Hold Time (RD standard) See Figure 5.1 0 ns
thwr-cs) Chip-Select Signal Output Hold Time (WR standard) (Note 1) ns
td(BcLK-RD) RD Signal Output Delay Time 18 ns
th(scLK-RD) RD Signal Output Hold Time -3 ns
tdeck-wr) | WR Signal Output Delay Time 18 ns
thecLk-wR) WR Signal Output Hold Time 0 ns
td(pB-wR) Data Output Delay Time (WR standard) (Note 2) ns
th(wr-DB) Data Output Hold Time (WR standard) (Note 1) ns
tW(WR) WR Output Width (Note 2) ns
NOTES:
1. Values can be obtained from the following equations, according to BCLK frequency.
10°
th(WR - DB) = W -20 [nsg]
10°
th(WR — AD) = W -10 [ng]
10°
th(WR - CS) = W -10 [ng]

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

109 Xn
BW(WR) = fecLK) X2 15 [ns] (if external bus cycle is a@+ bg, n=(b x 2)-1)
_ 109x m
t(DB - WR) = feoy 20 [ns] (if external bus cycle is ag+ b, m=b)
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M32C/80 Group 5. Electrical Characteristics
Vcci=Vcee=3.3V

Switching Characteristics
(Vceci1 =Vece2 =3.0to 3.6V, VSS =0V at Topr =-20 to 85°C unless otherwise specified)

Table 5.38 Memory Expansion Mode and Microprocessor Mode
(when accessing an external memory space with the multiplexed bus)

Symbol Parameter M%%S#éﬁirgr? nt : Standard Unit
Min. Max.
td(sCcLK-AD) Address Output Delay Time 18 ns
th(ecLK-AD) Address Output Hold Time (BCLK standard) 0 ns
th(rRD-AD) Address Output Hold Time (RD standard) (Note 1) ns
th(wr-AD) Address Output Hold Time (WR standard) (Note 1) ns
td(BcLKk-CS) Chip-Select Signal Output Delay Time 18 ns
th(ecLk-cs) Chip-Select Signal Output Hold Time (BCLK standard) 0 ns
th(ro-cs) Chip-Select Signal Output Hold Time (RD standard) (Note 1) ns
thwr-cs) Chip-Select Signal Output Hold Time (WR standard) (Note 1) ns
td@ecik-rRp)  |RD Signal Output Delay Time See Figure 5.1 18 ns
th(CLK-RD) RD Signal Output Hold Time -3 ns
tdeck-wr) | WR Signal Output Delay Time 18 ns
theck-wr) | WR Signal Output Hold Time 0 ns
td(pB-wR) Data Output delay Time (WR standard) (Note 2) ns
th(wr-DB) Data Output Hold Time (WR standard) (Note 1) ns
tdecik-ALe) | ALE Signal Output Delay Time (BCLK standard) 18 ns
thecik-ALe) | ALE Signal Output Hold Time (BCLK standard) -2 ns
td(AD-ALE) ALE Signal Output Delay Time (address standard) (Note 3) ns
th(ALE-AD) ALE Signal Output Hold Time (address standard) (Note 4) ns
tdz(RD-AD) Address Output Float Start Time 8 ns
NOTES:
1. Values can be obtained by the following equations, according to BLCK frequency.
th(RD — AD) = *9 —-10 [ns]
f(BCcLK) X 2
th(WR — AD) = Lg —-10 [ns]
f(cLK) X 2
th(RD - CS) = 1—09 -10 [ns]
f(BCLK) X 2
th(WR —CS) = $ —-10 [ns]
f(BCcLK) X 2
th(WR - DB) = f(B%ISQXZ —-20 [ns]

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

10°X m
td(DB - WR) = feoLk) X 2 25 [ns] (if external bus cycle is ag + b, m=(b+2)-1)

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

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

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

9
_ 10°xn
th(ALE - AD) = feclk) X2 10 [ns] (if external bus cycle is ag + bg, n=a)
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M32C/80 Group 5. Electrical Characteristics

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

[Read Timing] (1¢+ 1@Bus Cycles)

BCLK

i td(BCLK-CS)
ot |

- ' 18ns.max(®)
CSi b :

P ore : : > i« th(RD- CS)

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

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

. " th(BCLK-RD)
Y gl j

- 2
tac1(RD-DB)®@ : -3ns.min

tac1(AD- DB ! i P

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

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

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

BCLK

. td(BCLK-éS) th(BCLK-CS)

f
'

'

1 ! <« 0Ons.min '
' i

'

T

1 18ns.maxi , :
csi P\ : . L ! 5 ;
: teyc! R ' th(WR-CS)® | ' 5 ;
v : o S ' ! :
1td(BCLK-AD) : ! i 1th(BCLK-AD, , i
) 4™ 18ns.max; : : il O(ns.min D ! :
ADi - : ; . T T .
BHE i ' ; — : : : i
; i tdBCLK-WR) . tw(WR)<3) : : th(WR AD) ! ;
- ' ' 18ns.max <—e——»! :
WRWRL, ™ : \ ; .
WRH i ; ; th(BCLK WR) ;
: : . > ,‘_ Ons.min | :
i P td(DB—WR)<3> | th(WR-DB)® :
DBi EERREEEEECEEEEE, < ! ! } """"""""""""""""""""""
NOTE: Measurement Conditions
3. Varies with operation frequency. ¢ Vcc1=Vce2=3.0 to 3.6V
td(DB-WR)=(tcyc x m-20)ns.min « Input high and low voltage: VIH=1.5V, ViL=0.5V
(if external bus cycle is a@ + bg, m=b) « Output high and low voltage: VoH=1.5V, VoL=1.5V
th(wR-DB)=(tcyc/2-20)ns.min 9
th(WR-AD)=(tcyc/2-10)ns.min tcyc= 10
th(WR-CS)=(tcyc/2-10)ns.min fecL
tw(WR)=(tcyc/2 x n-15)ns.min
(if external bus cycle is a@ + b, n=(bx2)-1)
Figure 5.6 Vcci=Vcc2=3.3V Timing Diagram (1)
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M32C/80 Group 5. Electrical Characteristics

| Vcc1=Vce2=3.3V |

Memory Expansion Mode and Microprocessor Mode
(when accessing external memory space and using the multiplexed bus)

[ Read Timing ] (2¢ +2¢Bus Cycles) . .

BCLK - - 5 : :
td(BCLK-ALE)  th(BCLK-ALE) i i
| 18ns.max - 4 -2ns.min :
ALE l : +/ P\

th(BCLK-CS)

td(BCLK-CS) -«

' 1 10ns.min
\

th(RD-CS) /—

'<—> 18ns.max

W
'
' '
' '
' '
' '
' '
' '
' '
' '
H '
T T
H '
H '
H '
H '
H '
H '
' '
' '
H '
T

tcyc

i ! : E (L : v E H :
Lo td(aD-ALEfY th(ALE-AD) " tsu(DB-BCLK) 30ns.min !
e > il Poe—— :
fotgi A  Address ooy ---(Data input j-----1---{ Address
- : ; 1—h1 4= 8ns.max g g
! td(BCLK-AD) ! : ; i th(RD-DB) | t(BCLK-AD)
) <> 18ns.max ' ' tac2(RD-DB)® | ! ‘Ons.min <> Ons.min
ADI X ' ' : Lo L X
BHE ) S : : ' — — — '
o ' ; . ' : g 14—:717
: tac2(AD-DB) ; ; [d(BCLK-RD) th(BCLK-RD) | th(RD-AD) :
' ' ' ! <> 18ns.max 3ns.min > <+ ! '
RD | | | | I VA |
NOTE:

1. Varies with operation frequency:
td(AD-ALE)=(tcyc/2 x n-20)ns.min (if external bus cycle is ag + b, n=a)
th(ALE-AD)=(tcyc/2 x n-10)ns.min (if external bus cycle is ag + b, 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 is a@ + b, m=(b x 2)-1)
tac2(AD-DB)=(tcyc/2 x p-35)ns.max (if external bus cycle is a@ + bg, p={(a+b-1) x 2}+1)
[ Write Timing ] (2¢ +2¢ Bus Cycles)

BCLK / \ / \

! th(BCLK-ALE) 5 | ;

18ns.max ! > = -2ns.min : ;

> - o ' ' ! H
ALE L A : : : :

1 1 v ' : i : '« th(BCLK-CS)

' ' [ ' ' tcyc ' 2 g

e td(BCLK-CS) 1 : e Y > thWR-CS).  © ! ons.min
J— — ' 18ns.max i : : : : | e————p T
Csi AN : L : : : : L L 5

: ' 5 L ! : : : o T :

b tdap-ALE)? th(ALE-ADSY | ., i : b : :

. T >« ; L, ! , i L 1 1
ADI ( /Address : x Data output ! X Address
/DBi L ! : ; g Pa— o e :

; ' : ! ; ! td(DB-WR) ! | th(WR-DB) !

! td(BCLK-AD) ! ! : : : . I, rth(BCLK-AD)

. j 1 18ns.max : 1 \ ' 1 L i ' Ons.min

ADi . X . X . : . . T . X .
BHE ; ; E : ; : ; s : ;

! , ' : ! ' ' S S— :

5 i l : i td(BCLK-WR) th(BCLK-WR) | | th(WR-AD)® :
. ; ' ' <—>! 18ns.max ons.mi o ' '
WRWRL,— : : : = remn f : :
WRH ; : ' : P : , ' '

NOTE:

2 Vari ith tion f Measurement Conditions:
. Varies with operation frequency: . - _
td(AD-ALE)=(tcyc/2 X n - 20)ns.min Veel YCCZ 3.0t03.6V
) . * Input high and low voltage:
(if external bus cycle is agp + bg, n=a) VIH=1.5V. VIL=0.5V

th(ALE-AD)=(tcyc/2 x n -10)ns.min « Output high and low voltage:

(if external bus cycle is a@ + bg, n=a) VoH=1.5V, VoL=1.5V
th(WR-AD)=(tcyc/2-10)ns.min, teyc= 10°
th(WR-Cs)=(tcyc/2-10)ns.min, th(wr-DB)=(tcyc/2-20)ns.min fiecLk)

td(DB-WR)=(tcyc/2 x m-25)ns.min

(if external bus cycle is a@ + bg, m=(b x 2)-1)

Figure 5.7 Vcci1=Vcc2=3.3V Timing Diagram (2)
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M32C/80 Group

5. Electrical Characteristics

decrement input)

In event counter mode

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

(Counter increment/

X

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

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

("L" width)

Figure 5.8 Vcci1=Vcc2=3.3V Timing Diagram (3)
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M32C/80 Group 5. Electrical Characteristics

I Vcc1=\/cc2=3 3V I

Memory Expansion Mode and Microprocessor Mode

BCLK VAR YA A A W A
RD

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

WR, WRL, WRH

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

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

<—

HOLD input \ ..

HLDA output . i, |

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

Measurement Conditions:

* Vcci=Vee=3.0 to 3.6V

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

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

Figure 5.9 Vcci=Vcc2=3.3V Timing Diagram (4)
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M32C/80 Group

Package Dimensions

Package

Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ.] |
P-LQFP100-14x14-0.50 PLQPO100KB-A | 100P6Q-A / FP-100U / FP-100UV | 0.69
Ho
1,
75 51
ARARAAAAAARAARAAAAARAARARAR NoTE)
1. DIMENSIONS "*1" AND "*2"
76 = = 50 DO NOT INCLUDE MOLD FLASH.
ad Q = 2. DIMENSION "*3" DOES NOT
= Ee INCLUDE TRIM OFFSET.
=" = =1
o =
=" = =1
o =
== =] by
= e 5
i ;‘E Nm % Dimension in Millimeters
=g = ’ s e symbol [ Min [ Nom | Max
= =S D [139]14.0]14.1
= =S E [139]14.0]14.1
;:: :I:IE Terminal cross section A2 i 1.4 -
= Q = Fpb | 15.8| 16.0] 16.2
100 == ® He [ 15.8]16.0] 16.2
Al—]—T17
LR LEELEE R LA A —[17
, Index mark bp [0.15]0.20] 0.25
ol F by | — o018 —
( c |0.090.145| 0.20
il N . c1 0.125
<
A < )‘U‘U u“ 2 ol — [ g
® e | —]o05] —
@ Aly] 3 by B L Tj X — | — | 0.08
3x @) . y | — | — |o.08
Detail F ?EJ : 18 —
L 1035] 05 |0.65
LL [ —[]10] —
JEITA Package Code [ RENESASCode [  Previous Code | MASS[Typ.] |
P-QFP100-14x20-0.65 | PRQPO100JB-A | 100P6S-A | 169 |
Ho
1
D
80 51
HRRARRRAAARARARARAARARARARAARAR]
8l 11 13 50
o i |
o Q i | NOTE)
[ - | 1. DIMENSIONS "*1" AND "*2"
[ =] DO NOT INCLUDE MOLD FLASH.
=== =] % INCLUDE TRIM OFFSET |
o i |
o - |
o - w|
o i | T
o i |
o i |
o i |
o i |
% g Dimension in Millimeters
== Q b Symbol I Min | Nom | Max
00 Q 1E= D |19.8]20.0]20.2
N 3 E |13.8]/14.0]14.2
LRI EEEEEEEEEEE R M-—— Ap | — |28 [ —
1 0 Hp [ 22.5]22.8]23.1
*LZD Index mark F . He | 165 16.8| 17.1
* \ A | — | —[305
/[ [\ v, ALl 0 [o1]o02
< i ] bp [025] 03] 04
il < . c [013]015] 0.2
“ B 0° | — | 10°
: =] i e e [ 05]065] 08
y — | — | 0.10
Zp | — |0.575 —
Zg | — ]0.825 —
L 04 | 06 | 0.8
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20  Value after RESET in the GORB register modified
21 « Values after RESET in the GOEMR, GOERC, and GOIRF registers modified
26 » Value after RESET in the TCSPR register modified; note 1 added
27,28 | » Register names, symbols, and value after RESET of addresses 039216 and
03AC16 deleted
28  Value after RESET in the PSC register modified
Electrical Characteristics
30- * Ports P11 to P15 deleted
32 * Table 5.2 Recpmmended Operating Conditions f(BCLK) standard added
33 » Table 5.3 Electrical Characteristics Max. standard for Icc modified
34 » Table 5.4 A/D Conversion Characteristics ANQo to ANO7 deleted from "INL" row
35 * Table 5.7 Memory Expansion Mode and Microprocessor Mode Expressions
on note 1 corrected
41 « Figure 5.2 Vcci=Vcc2=5V Timing Diagram (1) Expression for tcyc added; note 3
corrected
42  Figure 5.3 Vcci=Vccez=5V Timing Diagram (2) Expression for tcyc added; notes
1 and 2 corrected
46 e Table 5.22 A/D Conversion Characteristics Min. standard for VRer modified
a7 e Table 5.25 Memory Expansion Mode and Microprocessor Mode Expres-
sions on note 1 corrected
52  Figure 5.6 Vcc1=Vcc2=3.3V Timing Diagram (1) Expression for tcyc added; note

3 corrected
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53 e Figure 5.7 Vcc1=Vcc2=3.3V Timing Diagram (2) Expression for tcyc added,;
notes 1 and 2 corrected
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1.
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