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Renesas supplies MPU and MCU solutions for our Renesas Development Environments 299
ubiquitously networked society. Web Site 300
©As the world's No.1 manufacturer of MPUs and MCUs ©®AIl advanced Renesas MPUs and MCUs manufactured List of Flash Memory Versions 302
and Flash-memory microcontrollers, Renesas delivers using processes with tolerances of 0.15um and below T .
a wide array of products that are based on are available in flash memory versions, which can be ROM Size - No. of Pins Table 304
advanced, high-performance processor cores and supplied more readilv than mask ROM versions.

incorporate abundant peripheral functions.
®Renesas MPUs and MCUs include advanced
technology in areas such as security, connectivity,
and enhanced reliability, making them an important
Note MCU: Microcontroller Unit element in the realization of an age of ubiquitous
MPU: Microprocessor Unit networking. 2



Technology Roadmap for MCUs with On-Chip Flash Memory

Technology Roadmap: from Stack type to MONOS type
Two development strategies:
MONOS : Metal Oxide Nitride Oxide Silicon MPursuing advanced MONOS-type flash
Memory Structure JPT[1] | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | technology

To boost performance and decrease power consump-

Benefits of MCUs with embedded flash
memory:
M Faster system development
ROM mask TAT eliminated
HLower product design expenses
No ROM mask management; faster debug cycles
i Hincreased production flexibility
Small quantities of multiple product versions imple-
mented by software
MEasier upgrades in the field

Application code, system parameters reprogrammable
via line, network, etc.

; ; : tion
Stack Type E ItEe?:I"l]?‘r(l;i(i)r;gy mainstream stack-type flash
(NOR Type) E To support popular products and legacy systems
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Renesas Low-noise MCU Typical Competitive Device
REF -10.0 dBm ATT 10dB A_wrt B_bink REF -10.0 dBm *ATT 0dB A_wrt B_bink
UItra-IOW EMI MCU 10dB/ Posi Norm 10dB/ Posi Norm
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To reduce unwanted noise emissions S ! [ 2 ! [ L

. =2 | | | | | | | | | | | |

some Renesas microcontrollers use o |- R ! ! R R

. . . [72]
special design techniques, such as: ® 3 3 3 3 3 3
B Optimized arrangement of power g e A
supply and ground pins = Loyt hgretis I
. . . . O . . 1 I I . I
.Optlmlzed OSCIIIator dere O START 0 MHz STOP 1.0000 GHz START 0 MHz STOP 500.0 MHz
*RBW 100 kHz *VBW 100 kHz *SWP 500 ms *RBW 100 kHz *VBW 100 kHz *SWP 500 ms

Offering MPUs and MCUs Tailored to Specific Applications

MPUs and MCUs Lineup . 32-Bit

» M16C Family » SuperH Family
. > H8S Family > M32R Family
8-Bit b H8/300H Series > SH-Mobile

P 7600 Series » H8/300H Super P H8SX Family
» 38000 Series Low Power Series » Tiny _
b 740/7450/7470 Series | » Tiny SH/Tiny Series
P 7200 Series H8/300H Tiny Series
» H8/300 Series R8C/Tiny Series
» H8/300L Super M16C/Tiny Series CAN/LIN MCU

Low Power Series USB Device 8 32
. - TVMCU 8 16

4-Bit VCR/DVD MCU 16 32
» 4500 Series LCDMCU 4 8 16
P 720 Series PLC MCU 16

OSD Controller % New product

Secure Authentication MPU and MCU

Personal verification

o
0
key of insertion USB key

leaving aroom .4 key

Parts verification

0\':'

battery electronic
board

000 Q1 1@
(Encrypted communication)

Content protection

gan!h publlcanon
music
Offers a secure authentication system by original protocol code communication.
Secures "Safety” in all areas of business activity.
\. J/

to mest 2 roacd range of reglireimsnts
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Renesas Pt e T L
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LENESAS [ S ——
Middleware MPUs and MCUs R
Relnesas IDE, High-ﬁ;formance ‘
Embedded Workshop

Integrated Development
Environments/CASE

- Renesas

-
--“‘-—/ L -
a ! PC7501 emulator E200F emulator
Partners

Full-Spec Emulators

Highly Cost-Efficient Emulators

SuperH™

p.T Englne board T- Englne board
Comprehensive Support Services _"""
Renesas Development Environment
Web Site
http://www.renesas.com/en/tools Compact emulator E8 emulator
a

SuperH is a trademark of Renesas Technology Corp.
\ J




—| SH7780
—| SH7760 SH7751R SH7751 SH7750S SH7750R
—| SH7720R SH7727 SH7720 SH7712 SH7710 SH7709S SH7706 SH7705

— H8/3069R H8/3068 HB8/3067 H8/3062 HB8/3052B
H8/3048B HB8/3048 H8/3042 H8/3039 H8/3035
H8/3032 H8/3029 H8/3028 H8/3024 HB8/3022
H8/3008 H8/3006 H8/3004 H8/3003 HB8/3002

—|{ SH7641 H8/3001

_[SH7606 — H8/36912G H8/36902G H8/36087 H8/36077
H8/36064G H8/36057 H8/36049 HB/36037

—| SH7206 H8/36024 H8/36014 H8/3694 H8/3687 HB/3672

H8/3664
—{H8/38602R HB/38086R H8/38076R |

— SH7712 SH7710 SH7619 SH7618 SH7616 SH7615
—|{ SH7149 SH7146

—[ SH7145 SH7144 SuperH Family

Supert™ Family wLSMT120 SH7i2e | Herattodn Harioares nasenas Hamotos M3ZR Family
— SH7086 SH7085 SH7084 SH7083 H8/38002S H8/3887 H8/3867 H8/3847R H8/3847S
—|{ SH7065 H8/3827R H8/3827S H8/3802 M16C Family
—| SH7058 SH7055 SH7051 SH7050 —{ H8/3977R H8/3947 H8/3927 H8/3877N H8/3877 HBSX Family
—{sHr109 SHri07 SHri0s SHroas swrodr HB/3T14 HO/3657 HO/3644 HO/3637 HOr627 |
__| SH7148 SH7108 SH7106 SH7104 SH7101 SH7048 SH7046 H8/3614 H8S Family
— SH7045 SH7044 SH7043 SH7042 SH7041 SH7040 H8 Family
—| SH7034B SH7034 SH7032
—[sH7021 SH7020 740 Family
—| SH7018 SH7017 SH7016 SH7014 SH7011 720 Family

—|32196 32192 32186 32176 32173 32172 I

MPUs and MCUs LINE UP

—{ M32C/95 M32C/94

— 7643 7641 7632 7630

__[W32C/88 M32C/87 M32C/86 M32C/85 M32C/84 M32C/83 —1'38K2 38K0 38C8 38C5 38C2 38C1 3886 3885
M32C/82 M32C/81 M32C/80 3883 3882 3851 3850 3826 3823 3822 3804
_M16C/30 | 740 Family 3803

__[M16C/62P M16C/62N M16C/62M M16C/62A M16C/6V M16C/6S {7560 7547 7546 7545 7544 7542 7540 7534
M16C/6N M16C/6K M16C/6H 7517 7516 7512

— M16C/30P_M16C/30L_M16C/30 — 7280 7220 7160 7150 |

— M16C/24
4500 Series 4570 4556 4554 4553 4552 4524 4519

—{M16C/29 M16C/28 M16C/26A M16C/26
_W6C/0 NHBC/N 720 Family 4518 4509 4508 4507 4506 4502 4501

__TR8C/25 R8C/24 R8C/23 R8C/22 R8C/21 R8C/20 R8C/19 R8C/18 720 Series 4283 4282
R8C/17 R8C/16 R8C/15 R8C/14 R8C/13 R8C/12 R8C/11 R8C/10

— H8SX/1650 |
—{ H8SX/1580 H8SX/1520 |

— H8S/2678R H8S/2678 H8S/2668 HBS/2655 H8S/2649 HBS/2648
H8S/2646 H8S/2643 HB8S/2639 HBS/2638 H8S/2636 H8S/2635 H8S/2633
H8S/2630 H8S/2628 H8S/2615 H8S/2612

—{ H8S/2556 H8S/2552 H8S/2506 |

_Has/2437 | Application Specific MCUs

—{ H8S/2398 H8S/2378 H8S/2368 H8S/2357 H8S/2355 H8S/2350 SH-Mobile PLC (Power Line Communication) MCUs Smart Card MCUs
H8S/2345 HB8S/2339 H8S/2338 H8S/2329 H8S/2328 H8S/2319

. MCUs with

H8$/2318 Automotive MCUs DVD/HDD Recorder MCUs LCD Controllare ot Drivers

— H8S/2282 H8S/2268 HB8S/2258 H8S/2245 H8S/2239 H8S/2238B :
H8S/2238R H8S/2237 H8S/2227 HB8S/2218 H8S/2215 CAN MPUs and MCUs TV MCUs LCD Drivers
H8S/2214 H8S/2212

__THBS/2199 HBS/2194 HBS/2189 HBS/2172 HBS/2168 HBS/2158 Notebook PG MCUs VCR Servo MCUs 03D Controllars
H8S/2148 H8S/2144 H8S/2140B H8S/2138 H8S/2134 H8S/2128 MIPUs and MCUs with
H8S/2124 H8S/2114 H8S/2111B H8S/2110B Ethernet Controllers Remote Control MCUs

— H8$/2264 | USB MPUs and MCUs Inverter Controller MPUs and MCUs

f:f;'//y/ /L ,




Product-Peripheral
Function Matrix
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Series

SH7780

SH7750

SH7700

SH7641

SH7606

SH-Ether

SH7146

SH7144

SH7125

SH7080

SH7060

SH7050

SH7047

SH7046

SH7040

SH7030

SH7020

SH7010

Group

SH7780**
SH7760

SH7751R
SH7751

SH7729R
SH7727

SH7720*

SH77098
SH7706

SH7705

SH7641

SH7606*

SH7619**
SH7618

SH7616

SH7615

SH7149**

SH7145

SH7144

SH7125**

SH7086**

SH7084**

SH7055

SH7051

SH7050

SH7049

SH7047

SH7148

SH7101

SH7048

SH7046

SH7043

SH7042

SH7041

SH7034B

SH7032

SH7021
SH7020

SH7014

SH7011

Other Functions

Others

U0jaUNY U0}}381109 OY

Debug Function

ajlimay yselJ pieog-ug

Bngag diy9-ug

9yLr/ueag Atepunog

1/0 Port

1ind-ysnd SONN

Jojsisay dn-lind

Mg ueiq uadg [auuey)-\

Uod abeyjop ybiy

}od 8aug Juaung ybiy

10

Operation
Function

18[18Au0Y A/X

pLR)

Display Funcions

aso

ain

an

High-Performance Communication

val

vS1/2d1

uopauny gsn

1SOH dsn

J10H

18uIay}3

NV)

0/1 e13g [e19815/g)NSS

INIS/pie) pews

6

sng3l

sng-9el

3018)U] [eLag "ufg yaoj)

Serial
Interface

adeyiaju] eag “auksy yo0j)

Peripheral Function

1awij hopyarem

Timer
Timer Length

|04)U07 J3HaNu| 3Selg-5

Wndu] 13poau3 aseug-z

18)unog juang

00000 -
0000090 -
00000
00000

Function

Hod awi]-jeay

nding Wmd

13|easald

Uibuat g 1ayi0

1g-z¢ ueyy 1ol

Ha-91

Hg-g

aiedwod nding

ainyded nduj

13paauo) y/a ng-8

(1810u) pjoH pue 8jduweg
BuueyY-

PIOH pue 3jdweg

na-vL X

A/D Converter

Ha-0k

Mg mojag

A2

AE

| Operating Voltage

AS

(IA1/uonasjaq abeyjop Moy

Power Suply
Voage Dl

H0d/18say uQ-13mog

INj8}I21Y JaMog MO

Japinig Aauanbaly

uoyzjaq dojg oyelas

Clock, Power Supply Function
Clock

10je](19s0 diy9-ug

JLY/49013qng

1d

a3epI3ju] ISOH

U01SI3AU0Y UBIpU

J3]j04u09 [9d

13]]03u0) NYHAS

13]jo3u0) WyHa

sng Xajdyiny ejeq/sseppy

s1g ajeledag ejeq/ssaippy

TIVING/d1a

DMA | External Bus Expansion

JVINa

NININ

ndd

CPU

13}lug |aiieg

uonanjsu] ajenunaay-Adunyy

Jandniny

fynaag weiboid

CPU, Memory, Bus Function

Kiowayy ayasey

useld ejeq

vy

Memory

$S97-I0YH

WoYz0

(L EEE]

ROM

INOHd 3wi]-auQ

INOH ASel

Kiowap ysel4

2

2

2

Group

SH7780**
SH7760

SH7751R
SH7751

SH7729R

SH7720*

SH77098
SH7706

SH7705

SH7641

SH7619**
SH7618

SH7616

SH7615

SH7149**

SH7145

SH7144

SH7125**

SH7086**

SH7084**

SH7058

SH7055

SH7051

SH7050

SH7109

SH7049

SH7047

SH7148

SH7101

SH7048
SH7046

SH7045

SH7043

SH7042

SH7041

SH7034B

SH7021
SH7020

SH7018

SH7014

SH7011

Series

SH7780

SH7750

SH7700

SH7641

SH-Ether

SH7146

SH7144

SH7125

SH7080

SH7050

SH7047

SH7046

SH7040

SH7030

SH7020

SH7010

% : New product % : Under development

4 Optional mask ROM version available
71/0: 3.3V, another power supply is used internally and for the DDR & Synchronous serial communications unit

2 ZTAT (on-chip PROM) 23.3 V I/O, discrete on-chip power supply

1 More than 2 analog values are A/D converted simultaneously.

5 CPU is applicable for 3.3V, 5V I/O ¢ Support subset. Support coverage varies depending on products.
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Product-Peripheral Function Matrix

Series

M32R/ECU

Group

32196**

32192**

32186**

32172

Other Functions

Others

Direct RAM interface
Direct RAM interface
Direct RAM interface

Uojauny Uo38I0) OY

a)uMay yselJ p1eog-ug

fingaq diyg-ug

Debug Function

9yLr/ueas Aepunog

lind-usnd SON

10)s1say dn-jind

Jog ujeiq uadg (auuey)-N

1/0 Port

Hod abeyjop ybiy

Jod anu( Juaing ybiy

4IN10

eration
inction

18}18AU09 A/X

pLR)

aso

ain

Display Functions | 9

a2

val

vSI/3d1

uopoung gsn

ISOH gsn

J10H

jauiay)3

NY)

0/1 [e1as [e19308/zNSS

IIS/pie) pews

High-Performance Communication

sng3l

sng-Jel

a0eiaju| [elag ‘aufg yaoj)

Serial
Interface

a9elaju) [eag “auksy ¥00[9

Peripheral Function

Jawi) Hopyarem

041407 J8HaU] 8SBUg-E

Jndu) 13p03u3 aseyd-z

13)unog Juan3

Function

Hod awi]-jeay

nding WMd

Timer
Timer Length

13]e3sald

yibuat g 1aylo

1g-g€ uey) alop

02400

02400

1g-91

Ha-g

aledwo) jndjng

aimde) induj

1apiaauo) v/a -8

(1810u) pjoy pue 8jdues
[BUUBYJ-NI

pIoH pue 3jdweg

Ha-vL X

A/D Converter

Ha-0k

ng-g

A ¢ mojag

A2

hE

AS

AT/u013)8q 8Be)oA oY

o, | Operating Voltage

40d/18s8Y UQ-1amod

IN}IBYIYLY 13M0g MO

Japinig Aauanbaiy

uoiajaq dojg oe(3s

Clock, Power Supply Function
Clock

10je)119sQ diyg-ug

014/49019qng

1d

89epI3)u] ISOH

u0ISI3AUDY UBIpUI

3]j04u0) [9d

J8]|04u0) WYHAS

J8]jo3u0) WYHA

sng xajdyini ejeq/ssapy

sng ajesedag ejeq/ssaippy

TIYINa/d1a

DMA | External Bus Expansion

JVING

NININ

ndd4

CPU

13jlyg |aiieg

saydnin

fnaag weibog

CPU, Memory, Bus Function

Kiowayy aysey

useld ejeq

vy

2 Synchronous serial communications unit

Memory

$Sa7-N0H

IN0YZ0

[A[EEEE]

ROM

INOHd 3wil-3uQ

INOY ise

Kowapy yse|4

Group

32196**

32186**

32172

Series

M32R/ECU

1 More than 2 analog values are A/D converted simultaneously.

Series

M32C/90

M32C/80

M16C/80
M16C/60

M16C/30

M16C/20

M16C/Tiny

M16C/10
R8C/Tiny

%% : Under development

Group

M32C/95**

M32C/88**

M32C/87*
M32C/86
M32C/85

M32C/82
M32C/81

M32C/80

M16C/6V

M16C/6N
M16C/6K
M16C/6H

M16C/30P**
M16C/30L

M16C/24

M16C/29**
M16C/28*

M16C/26A**

R8C/25**
R8C/24**

R8C/23**

R8C/21**

R8C/20**

R8C/19**

R8C/18**

R8C/14*
R8C/13

R8C/10

Other Functions

Others

Power ling communication function |M16C/6S*

Built-in P$/2 I/F

Built-in flash

U0jaUNY U0}3810) [OY

a)luMay yselJ pieog-ug

@ | @ | Built-in data slicer

6ngag diyg-ug

@ | @® | ® | Built-in data slicer

©® | @ | @ | Built-in serial sound I/F

Debug Function

9yLr/ueag Aiepunog

1ind-ysnd SONN

Jojsisay dn-lind

Mog ueiq uadg [auueyg-y

1/0 Port

Mod abieyop ybiy

1od 8auq Juaung ybiy

dN10

eration
inction

1348AU0) A/X

pLR)

aso

ain

Display Functions | 95

a

val

vS1/2d1

uopaung gsn

1SOH dsn

J10H

JEIPETTE |

NV)

0/1 leLas [e193d8/;NSS

INIS/pie) pews

High-Performance Communication

sng3l

sng-9el

302118)U] [e1ag "ufg ya0j)

aepiaju] euag “auksy y00j)

Peripheral Function

Jawij hopyarem

04)U07 J3HaNu| 3Selg-5

Wndu] 13poau3 aseug-z

18)unog jusng

Function

Hod awi]-jeay

nding Wmd

Timer
Timer Length

19|easald

yibuat g Jauio

1g-g¢ uey) alop

Hg-91

Hg-g

aiedwod jnding

aimdeg ndu|

Japanuo) v/a 1g-8

(1e1ou) pjoH pue ajdureg
[auuey)-niny

PIOH pue 3jdwesg

na-vL X

A/D Converter

1a-0k

Hg-8

N Mmojag

A2

A€

AS

njuoiaziag abeyjop Mot

eS| Operating Voltage

40d/18S8Y UQ-1amod

INj8}Ia1Y JaMog MO

Japinig Asuanbaly

uoyajaq dojg uoyel s

Clock, Power Supply Function
Clock

10je]119sQ diyg-up

000 : 000

000 : 000

000 : 000

000 : 000

QLY/M90130ng

1d

aJepaju| ISOH

U01SI3AU0Y UBIpU

J3]j0u0) [9d

J3]j03u0) NYHAS

13]jou0) WyHa

S1g XadInY eieq/ssappy

s1g ajeledag eje/ssaippy

MIVING/J1a

DMA | External Bus Expansion

JVINa

NN

ndd

CPU

J3}Iug |3iieg

uoranisu) ajeinunady-fdymy

Janduinp

Rnaag weiboid

CPU, Memory, Bus Function

Kiowayy ayasey

yseld ejeq

vy

Memory

$S97-I0Y

INOYZD

INOYd33

ROM

IN0Yd Bwil-8uQ

INOY Asel

Kiowap ysel4

Group

M32C/95**

M32C/88**

M32C/87*
M32C/86
M32C/85

M32C/82
M32C/81
M326/80
M16C/80

M16C/65*
M16C/6N
M16C/6K
M16C/6H

M16C/62P

M16C/62N

M16C/62M
M16C/62A

M16C/30P**
M16C/30L

M16C/24

M16C/29**
M16C/28*

M16C/26A**

M16C/26

M16C/AN

R8C/25**
R8C/24**

R8C/23**

R8C/22**

R8C/21**

R8C/20**

R8C/19**

R8C/18**

R8C/15*

R8C/14*
R8C/13

R8C/12

R8C/10

Series

M32C/90

M32C/80

M16C/80

M16C/30

M16C/20

M16C/Tiny

M16C/10
R8C/Tiny

% :New product % : Under development

2 Synchronous serial communications unit 2 Under investigation

' More than 2 analog values are A/D converted simultaneously.

10
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H8S Super Low Power

H8$/2500
H88/2400
H8$/2300
H88/2200
H8$/2100

H8$/2643
HB8$/2639
H88/2635*
HB8$/2633
H88/2630
H88/2556
HB88/2552
H88/2506
HB88/2437
H88/2398
H85/2368
HB88/2357
H88/2355
H88/2350
HB8S/2339
H88/2338
H88/2329
H88/2328
H88/2282
HB8$/2268
H88/2258
H88/2238B
H88/2237
H88/2221
H8S§/2214
H88/2212
H8$/2199
H88/2194
H88/2158
H8S/2148
H8S/2144
H8S$/2128
H8S/2124
H8S$/2114
H88/2264

€
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£
S
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= olo ] =
= == > = =
> o 5] > 2
(7] o ° (7] ~
3B |3 2
S 2 =)
EES 5 =
= X =
= x| B 2 *
g g5 5 g Segn e
(=] Qe o S Sle|e(Q|elo|e
SRR SN S ol
355 = PACACAPAPAPARA
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' More than 2 analog values are A/D converted simultaneously.
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' More than 2 analog values are A/D converted simultaneously.
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Application Matrix

] SuperH™ Family
[1M32R Family

Family

SuperH™

@ : ltis best suited. O : Itis suited.

Series

Group

AV/Home Use

Computer Related

Automotive
(Supported Products Available)

Storage Systems

Computers
Imaging
Display

Engine

Pedestrian Safety
Body/Chassis Systems
Car Audio

Mobile

SH7780

SH7780**

SH7750

SH7760

Telematics/Handheld Terminals

SH7751R

Gateways/Routers/Pachinko Machines

SH7751

SH77508

Image Processing/Pachinko Machines

SH7750R

@ ® ® ® ® @ Navigation/Information

Image Processing/Pachinko Machines

SH7700

SH7729R

Communications Equipment/Printers/Multifunction Peripherals/Fax

SH7727

Communications Equipment/Teleph [Printers

SH7720*

Mobile Phones/IP Phones/Printers

SH7712*

Gateways/Routers/VOIP-Tas

SH7710

Gateways/Routers/VOIP-Tas

SH77098

Printers/Multifunction Peripherals/Fax/Electronic Musical Instruments

SH7706

Printers/DVD Recorders/Barcode Readers

SH7705

O0IOIOOCeOO|® |O| Amusement

0000000000 OO0 @ Network

Mobile Phones/Video Printers/Digital Still Cameras/Digital Video Cameras

SH7641

SH7641*

OlO0|0|0[0O0O|0OO|OO|O)] Audio
OlO0|0|0[00OO|0IOO|OO|O)] Video
O0|0|0|0|0|0[00[00O|O|O|O| Household Appliances

O000[0[000OO[OOO|O|O Industry/Security

SH7606

SH7606*

SH7200

SH7206

SH-Ether

SH7619**

SH7618

SH7616

SH7615

SH7612*

SH7710

elejelel I J
elejelel I J
ele]elelele;

Ethernet Controllers
(Digital AV Equipment/Printers/
Security Cameras)

SH7146

SH7149**

SH7146**

SH7144

SH7145

SH7144

O|O

O|O
O|O

SH7125

SH7125**

SH7124**

SH7080

SH7086**

SH7085**

SH7084**

SH7083**

SH7060

SH7065

SH7050

SH7058

Automotive Engine Control/CAN Applications

SH7055

Automotive Engine Control/CAN Applicat

SH7051

Automotive Engine Control/CAN Applications
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Automotive Engine Control/CAN Applications

SH7047

SH7109*

SH7107*

SH7105*

SH7049

Automotive Electric Power Steering/CAN Applications

SH7047

Automotive Electric Power Steering/CAN Applications

SH7046

SH7148

OO0
OO0

Appliance Motor Control for Air Conditioners, Etc./Industrial Motor Conrol

SH7108*

SH7106*

SH7104*

SH7101

SH7048

SH7046

ee]e)

Appliance Motor Control
for Air Conditioners,
Etc./Industrial Motor Control

SH7040

SH7045

SH7044

SH7043

SH7042

SH7041

SH7040

O0I0I0IO
O00IOO

SH7030

SH7034B

SH7034

SH7032

SH7020

SH7021

SH7020

SH7010

SH7018

SH7017

SH7016

SH7014

SH7011
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% :New product Y% : Under development
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7

Automotive
AV/Home Use Computer Related (Supported Products Available)

Family Series Group Note

M32C/90 M32C/95**
M32C/94**
M32C/80 M32C/88**
M32C/87**
M32C/86*
M32C/85
M32C/84
M32C/83
M32C/82
M32C/81
M32C/80
M16C/80 M16C/80
M16C/60 M16C/6V
M16C/6S*
M16C/6N
M16C/6K
M16C/6H
M16C/62P
M16C/62N
M16C/62M
M16C/62A
M16C/30 M16C/30P**
M16C/30L
M16C/30
M16C/20 M16C/24
M16C/Tiny M16C/29**
M16C/28*
M16C/26A**
M16C/26
M16C/10 M16C/1N
M16C/10
R8C/Tiny R8C/25**
R8C/24**
R8C/23**
R8C/22**
R8C/21**
R8C/20**
R8C/19**
R8C/18**
R8CAT*
R8C/16*
R8C/15*
R8C/14*
R8C/13
R8C/12
R8C/11
R8C/10
H8SX/1600 H8SX/1650
H8SX/1500 H8SX/1580*
H8SX/1520**
H8$/2600 H8S/2678R
H8S/2678
H8S/2668
H88/2655
H88/2649*
H88/2648
H8S/2646 @)
H88/2643
H8S/2639
H88/2638
H8S/2636
H8S/2635*
H8S/2633 @) @) Ole
H88/2630
H8S/2628
H88/2615
H88/2612
H8S/2500 H8S/2556
H88/2552
H8S/2506
H8S/2400 H8S/2437
H8S/2300 H8S/2398
H8$/2378
H8S/2368
H88/2357
H8S/2355
H88/2350
H8S/2345
H8§/2339
@ : Itis best suited. O : It is suited. % :New product Y% : Under development

Large-Capacity Flash Memory
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Motor Applications/Photocopiers/Page Printers
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Motor Applications/Photocopiers/Page Printers
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[0 H8S Family

CTH8 Family

Automotive
AV/Home Use Computer Related (Supported Products Available)

Family Series Group Note

Household Appliances
Body/Chassis Systems

OI0I0I0I0 e e ® OO0 Navigation/information

OPI0OI0Ce O

O|O|0|O|0I00DPEP] 1©

Storage Systems
Pedestrian Safety

Audio
Video
Display
Engine
Car Audio
Mobile
Network

H8$/2300 H8S/2338
H8S/2329
H8S/2328
H8S/2319
H8S/2318
H8S/2200 H8S/2282
H8S/2268
H8S/2258
H8S/2245
H88/2239
H8S/2238R
H8S/2238B
H88/2237
H8S/2227
H8S/2218
H8S/2215
H8S/2214
H8S/2212
H8S/2100 H8S/2199
H8S/2194
H8S/2189*
H88/2172
H8S/2168
H8S/2158 [ ]
H8S/2148
H8S/2144 [ ]
H8S/21408
H8S/2138
H8S/2134
H8S/2128
H8S/2124
H8S/2114 [ ]
H8S/2111B
H8S/2110B
H8S Super Low Power | H8S/2264
H8/300H H8/3069R
H8/3068
H8/3067
H8/3062 @)
H8/3052B
H8/3048B
H8/3048
H8/3042
H8/3039
H8/3035
H8/3032
H8/3029
H8/3028
H8/3024 @)
H8/3022
H8/3008
H8/3006
H8/3004
H8/3003
H8/3002
H8/3001
H8/300H H8/3694
Tiny H8/36912G
H8/36902G
H8/3687 [ ]
H8/3672
H8/3664
H8/36087
H8/36077**
H8/36064G
H8/36057
H8/36049
H8/36037
H8/36024
H8/36014
H8/300H H8/38602R* olle)
Super Low Power | H8/38086R* Electric Power Meters, Measuring devices
H8/38076R* DSC sub

@ : Itis best suited. O : Itis suited. % : New product % : Under development

O

O eeo0000leeee O O O

Automotive Applications
Radios/Electric Power Meters
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eP0S Equipment/Card Readers

0000000000 O OOOO|Ccomputers
00000000000 0 OO0 Industry/Security

O|O|0|OI00PPE] O] O] @] |OfAmusement
000000000000 O OO

eP0S Equipment/Card Readers

for soft IP
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KBC(Key Board Controller)
KBC(Key Board Controller)
KBC(Key Board Controller)
KBC(Key Board Controller)
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® O 00
(0

KBC(Key Board Controller)
KBC(Key Board Controller)
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1 H8 Family
(1740 Family

Family Series

Group

AV/Home Use

Computer Related

Automotive
(Supported Products Available)

Audio

Video

Household Appliances

Amusement

Storage Systems

Computers
Imaging
Display

Navigation/Information

Car Audio

Body/Chassis Systems
Mobile

Pedestrian Safety

Engine

Network

Note

H8 H8/300L
Super Low Power

H8/3887

Electric Power Meters

H8/3867

Electric Power Meters

H8/38347**

@)

H8/38478

Wireless Equipment

H8/3847R

Electric Power Meters

H8/38327**

H8/38278

Wireless Equipment

H8/3827R

H8/38124*

Electric Power Meters

H8/38104*

Electric Power Meters

H8/380248

DSC

H8/38024

Health Equipment

H8/3802

Health Equipment

H8/38004

000000000000 e d® ndsiySecuiy

RF-1D, Sensor Equipment

H8/300L

H8/3977R

H8/3947

H8/3927

H8/3877N

Communications/Telephony

H8/3877

Communications/Telephony

H8/3857

DOT-LCD

H8/3854

DOT-LCD

H8/3834

Electric Power Meters

HB8/3814

H8/3724

H8/3714

H8/3657

H8/3644

H8/3637

Telephony

H8/3627

h

P y

H8/3614

740 7600

7643

7641

()
O|O

OCCeeeee

7632

7630

38000

38K2

38K0

OO

38C8

oee

38C5

38C2

38C1

000e

3886

3885

3883**

3882**

3851

3850

Photocopiers/Page Printers

3826

Radios

3823**

Compact Cameras

3822

e OO

Compact Cameras

3804

3803

Photocopiers/Page Printers

740

7560

clejejele] Jele)

Radios

7547**

7546**

7545**

Preset Remote Controls

7544

7542

Photocopiers/Page Printers

7540

OCe000ee Cee 0 OO0

©]@]

7534

7517

7516

7512*

7200

7280

CC Slicers

7220

7160

7150

CC Slicers

@ : Itis best suited. O : Itis suited.

% : New product % : Under development
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Application Matrix 0720 Family

AV/Home Use | Computer Related (Suppnn‘;:lnl’“rm::::vaiIahle)
g gl
g 2 £ 2| ¢ =
Family Series Group ?E - 2 ] 3 Note
HHAE HE P -
Elg|ls|8 2\ 558|523 |2|8|E
2/8/8|2|E|E2|2|E |85\ 2|=|5|2|2
2|22\ E|s|g|E|8|5|e|8|5 8|2 |2 |8
0 4500 4570 o100 Preset Remote Controls
4556 [ ] LCD Remote Controls
4554 [ ] LCD Remote Controls
4553 [ ] LCD Remote Controls
4552 [ ] LCD Remote Controls
4524 [ ]
4519 [ ]
4518 [ ]
4509** [ ]
4508** [ )
4507 [ ]
4506 [ ]
4502 [ ]
4501 [ ]
720 4283** o100 Single-Function Remote Controls
4282 Ol1010 Single-Function Remote Controls

@ : Itis best suited. O : Itis suited. % : New product % : Under development



SuperH™ Family

The best-known 32-bit RISC embedded MCU

MCU (microcontroller) type SuperH products are the most popular 32-bit RISC embedded MCUs, combining
powerful CPU cores peripheral functions such as 16-bit multi-function timers and A/D converters, and flash memory,
all integrated into a single-chip solutions that reduce system complexity.

e SuperH (MCU Type) Roadmap

Package A

Number of Pins

256
SH3-DSP Core ] F[iL}|
3.3V/100MHz
SH-2 Core
1.5+3.3V100MHz
; i * | ;
176 + SH7065 N SH7086 ; : * ;
SH2-DSP Core | :
3.3V/60MHz ! ! SH7200 Series
H i SH-2A Core
Higher speed, i E Higher speed, 1'22050*'“:;:\”
enhanced | i enhanced z
functionality  SH7085 i functionality
144 SH7045 : i 5
43/41 / B VAL BN  Higher speed, : :
enhanced functionality | i
SH-2 Core SH-2 Core ! 1
5V/28.7MHz 3.3V/50MHz : H .
3.3V/16.7MHz  Successor to SH7045 f ] SH7080 Series
i i for OA, consumer, and
Higher speed, i | industrial applications
enhanced functionality H SH7084 i General SH Controller
: H SH-2 Core
SH7044 - |
TP L S S17034/32 12/40 / SH7144 : { 3.3 0r5V/80MHz
SH-1 Core SH-2 Core E i
5V/20MHz 3.3V/50MHz : i
3.3V/12.5, 20MHz SH7017/ Successor to SH7044 i i
16/14 : H
Higherspeed, g5 core Improved : i
enhanced functionality 5v/28.7MHz motor control i :
3.3V/16.7MHz P : :
functionality Honeepee] : SH7083 i
enhanced i — :
functionality pemmmmemeeeeee
L0 N SH7021/20 SH7018/11 SH7047 ! : SH7146 Series
STPTC ST TG i SH7149 i for air conditioner,
-1 Core -2 Core -2 Core ! ] .
5V/20MHz 5V/20MHz 5V/50MHz ; i Wwhite goods, etc.
3.3V/12.5MHz 3.3V/12.5MHz : : SH Controller
i i for motor applications
8 SH7146  § S e
: ; 5V/80MHz
SH7046 S —_ g
80 SH-2 Core 5
5V/50MHz Tiny
64 T l SH7125 i SH7125 Series
X ! small package
: i devices
: i SH-2 Core
48—+ ) SH7124 B 5V/50MHz
2

* Diverse lineup of products with on-chip flash memory
includes the SH7086 and others, which have a maximum

20 50 Performance 80

200 MHz

% :New product Y% : Under development

operating frequency of 80MHz. the MCU.
e Integration of functions such as 16-bit multi-function

timers and A/D converters into a single chip enables the

development of low-cost systems.

* On-chip emulator circuit allows on-the-board program
debugging at up to the maximum operating frequency of

22
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SuperH™ Family

[1SH7080 Series
[1SH7144 Series

SH7080 Series (SH-2)

* High-speed operation (80MHz)
e Large-capacity Flash memory
¢ Numerous peripheral functions

e Specifications (SH7080, SH7144 Series)

SH7144 Series (SH-2)

* 3.3V single power supply on-chip flash memory

¢ On-chip peripheral modules such as a serial interface
(4-channel) that is valuable for office equipment

* On-chip debugging function

Series SH7080 SH7144
Group SH7086** SH7085** SH7084** SH7083** SH7144 SH7145
t [ el e]a]z]cx
& | B | & | & | & | & | & | & |& |8 % %
8 ] 8 2 8 ] 8 ] 8 ] w 3 w w 3 w
Type No. 3 3 s 3 S 9 S g g g 3 3 3 2 2 2
8 8 2 2 2 2 3 2 8 8 s S = = b S
(=3 (=3 (=3 =3 o o =3 =3 o o - @ w - ] w
= = i i i [ [ [ N = § § § § § §
2 2 2 2 2 2 2 2 2 2 T ES ES ES ES £
ROM(Bytes) 512K 256K - 256K - 256K
RAM(Bytes) 32K 16K 8K
Memory ROM Type* F L [ m | F ] I [ F
Cache Memory -
Program Security Yes
CPU SH-2 Core
Basic Instructions 62
Minimun Instruction Execution Time (ns) 12.5 (@80MHz2) \ 20 (@50MHz)
Dhrystone Performance 104MIPS (80MHz) \ 65MIPS (50MHz)
CPU Multiplier 32x32—-64
Multiply-A 32x32+64—64
Barrel Shifter -
FPU -
MMU -
DMAC (Channels) 4
DMA DTC/DMACT DTC
Address Space (Bytes) 32M [ 16M ] 32M [ 16M
Bus State Controller Wait state (1 to 15 waits, can be extended with an external signal)
Bus Structure Separate bus (8/16/32-bit) Separate bus (8/16-bit) \ bus (8/16/32-bit)
External Bus | SDRAM Controller Yes (3.3V only) \ -
Expansion DRAM Controller -
PCI Controller -
Endian Conversion -
Host Interface -
Clock G ion Circuit 1 circuit
PLL Yes
RTC -
Clock Oscillation Stop D Yes
Frequency Divider -
Power Save Sleep mode, Software standby mode, Module standby mode
Bokey Supp_ly Power-On Reset/POR Yes - Yes
Voltage Detection
Resolution X Channels 10-bitx16 | 10-bitx 8
A/D Converter ple and Hold - \ 2ch \ Yes
Multi-Channel Sample and Hold 3ch \ 2ch \ Yes
D/A Converter | Resolution X Channels -
8-bit -
16-bit 11 (MTU2, MTU2S, CMT) I 7 (MTU, CMT)
32-bit -
P | MTU2 MTU
Timer Input Capture MTU2 MTU
Output Compare MTU2 MTU
PWM Output MTU2 MTU
Event Counter MTU2 MTU
2-Phase Encoder Input MTU2 MTU
3-Phase Inverter Control MTU2 MTU
Watchdog Timer Yes
Clock Sync./ Clock Async. SCIx4
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus Yes Yes (ROMess and Mask ROM version are optional) \ Yes (MASK ROM version is optional)
Smart Card/SIM - Yes \ -
SSU/Special Serial /O 1 -
Channels -
Gl Buffers -
Ethernet -
USB HOST -
USB Function -
IrDA -
LCD -
[ Input Only (Numbers) 16 I 8
CMOS 1/0 Only ( ) 118 | 100 76 I 65 74 98
High Voltage Port (Numbers) -
LOlEous N-Channel Open Drain Port (Numbers) Yes
| High Current Drive Port Yes
Pull-Up Resistor -
Interrupts(Sources) | External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug User debug interface/ad i user debugg a d%:";:?::;";z:ﬂ;zgI(islzs‘:‘e‘r:;;?;n‘l)‘gl’y)
On-Board Flash Program Yes
Other F i ROM Correction Function -
Pack FP-176E | FP-144L FP-112E___ |  FP-100B FP-112B I FP-144F
Operating Freq y/Supply Voltage 80MHz/5 or 3.3V 50MH2/3.3V
Operating Ambient Temperature ('C) -20 to 85, -40 to 85 -20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* F: F-ZTAT version, L: ROM-less version, M: mask ROM version

% % : Under development



[1SH7146 Series
[1SH7046 Series

SH7146 Series (SH-2) SH7046 Series (SH-2)

* High-speed operation (80MHz), 5V single power supply * On-chip timer (2-channel: MTU, MMT) for motor control
* Numerous variations of product * 5V single power supply on-chip flash memory
¢ On-chip 2-motor control timers * Compact package (80-pin)

* Two on-chip motor control timers

e Specifications (SH7146, SH7046 Series)

Series SH7146 SH7046
Group SH7149** SH7146** SH7046 | SH7048 | SH7148 | SH7104 | SH7108 | SH7106 | SH7101

Type No.

R5F71494N80OFP**
R5F71494D80FP**
R5M71494N80FP**
R5M71494D80FP**|

R5F71464D80FP**
R5M71464N80FP**|
R5M71464D80FP**|

HD64F7046F

HD6437048xxxF
HD6437148xxxF
HD6437104xxxF
HD6437108xxxF
HD6437106xxxF
HD6437101xxxF

N
§ R5F71464N80FP**

ROM(Bytes)
RAM(Bytes)
Memory ROM Type* F M
Cache Memory -
Program Security Yes
CPU SH-2 Core
Basic Instructions 62
Minimurn Instruction Execution Time (ns 12.5 (@80MHz) \ 20 (@50MHz)
Dhrystone Performance 104MIPS (80MHz2) \ 65MIPS (50MHz2)
CPU Multiplier 32x32—64
Multiply-A i 32x32+64—64
Barrel Shifter -
FPU -
MMU -
DMAC (Ch Is) -
DTC/DMAC I DTC I - DTC I - I DTC I -
Address Space (Bytes) 2M -
Bus State Controller Wait state (1 to 15 waits, can be extended with an external signal) Single chip mode only
Bus Structure Separate bus (8/16-bit) -
External Bus | SDRAM Controller -
Expansion DRAM Controller -
PCI Controller -
Endian Conversion -
Host Interface -
Clock Generation Circuit 1 circuit
PLL Yes
RTC -
Oscillation Stop D i Yes
Frequency Divider -
Power Save Sleep mode, Software standby mode, Modul dby mode

Power-On Reset/POR -

-
N
=]
Kol
D
B
kel

256K 1
4K

N
=]
Kol
D
B
bl
@
N
~

-]
P
-
N
Pl
N
P

m
=
=

DMA

Clock

Power Supply
Voltage Detection

Resolution x Channels 10-bitx 12 I 10-bit X 4 X 3unit [ 10-bit x4 2unit
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold 3unit \ 2unit
D/A Converter | Resolution X Channels -
8-bit -
16-bit 11 (MTU2, MTU2S, CMT) I 7 (MTU, CMT)
32-bit -
Prescaler MTU2, MTU2S MTU
Timer Input Capture MTU2, MTU2S MTU
Output Compare MTU2, MTU2S MTU
PWM Output MTU2, MTU2S MTU
Event Counter MTU2, MTU2S MTU
2-Phase Encoder Input MTU2, MTU2S MTU
3-Phase Inverter Control MTU2, MTU2S MTU, MMT
hdog Timer Yes
Clock Sync./ Clock Async. SCIx3 \ SCIx2
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I*C-bus -
Smart Card/SIM -
SSU/Special Serial /0 -
Channels -
cal Buffers -
Ethernet -
USB HOST -
USB Function -
IrDA -
LCD -
Input Only (Numbers) 12
CMOS I/0 Only (Numbers) 63 45 I 42
High Voltage Port (Numbers] -
LolRcis N-Channel Open Drain Port (Numbers) -
High Current Drive Port Yes
5

Pull-Up R
External
Boundary Scan/JTAG
Debugging Function | On-Chip Debug User debug interface (Flash version only) \ -
On-Board Flash Program Yes

Other Functi ROM Correction Function -
Packag FP-100U I FP-80W FP-80Q
Operating Freq y/Supply Voltage 80MHz/5V 50MHz/5V

Operating Ambient Temperature (‘C) -20 to 85, -40 to 85 -20 to 75, -40 to 85
Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package %% : Under development
* F: F-ZTAT version, M: mask ROM version
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SuperH™ Family

32-bit RISC [0 SH7047 Series

SH7047 Series (SH-2)

* On-chip timer (2-channel: MTU, MMT) for motor control * 5V single power supply on-chip flash memory

25

* On-chip CAN interface

¢ On-chip debugging function

e Specifications (SH7047 Series)

Series SH7047
Group SH7047 SH7049 SH7105 SH7109 SH7107
Type No. HD64F7047F HD6437049xxxF HD6437105xxxF HD6437109xxxF HD6437107xxxF
ROM(Bytes) 256K 128K 256K 128K 256K
RAM(Bytes) 12K 8K 4K
Memory ROM Type* F M
Cache Memory -
Program Security Yes
CPU SH-2 Core
Basic Instructions 62
Minimun Instruction Execution Time (ns) 20 (@50MHz)
Dhrystone Performance 65MIPS (50MHz)
CPU Multiplier 32x32—64
Multiply-A 32x32+64—64
Barrel Shifter -
FPU -
MMU -
DMAC (Channels) -
DMA DTC/DMACT DTC [ -
Address Space (Bytes) 256K
Bus State Controller Wait state (1 to 15 waits, can be extended with an external signal)
Bus Structure Separate bus (8-bit)
External Bus | SDRAM Controller -
Expansion DRAM Controller -
PCI Controller -
Endian Conversion -
Host Interface -
Clock Generation Circuit 1 circuit
PLL Yes
RTC -
Cleck Oscillation Stop Di Yes
Frequency Divider -
Power Save Sleep mode, Software standby mode, Module standby mode
\'I’;:avgeerl.'i ;je':mx Power-On Reset/POR -
Resolution X Channels 10-bit X 8 X 2unit
A/D Converter ple and Hold Yes
Multi-Channel Sample and Hold 2unit
D/A Converter | Resolution X Channels -
8-bit -
16-bit 7 (MTU, MMT, CMT)
32-bit -
Prescaler MTU
Timer Input Capture MTU
Output Compare MTU
PWM Output MTU
Event Counter MTU
2-Phase Encoder Input MTU
3-Phase Inverter Control MTU, MMT
Watchdog Timer Yes
Clock Sync./ Clock Async. SCIx3 SCIx2
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus el
Smart Card/SIM -
SSU/Special Serial /O -
Cl 1 —
A Buffers -
Ethernet -
USB HOST -
USB Function -
IrDA -
LCD -
[ Input Only (Numbers) 16
CMOS /O Only (Numbers) 53
High Voltage Port (Numbers) -
LolEoS N-Channel Open Drain Port (Numbers) -
| High Current Drive Port Yes
Pull-Up Resistor -
Interrupts(Sources) | External 5
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program Yes
Other Functi ROM Correction Function -
P g FP-100M
Operating Fr pply Voltage 50MHz/5V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* F: F-ZTAT version, M: mask ROM version



[1SH7125 Series

SH7125 Series (SH-2)

* Small, low-pin-count packages (48 or 64pins)
* On-chip motor control timer (1ch)
* On-chip high-speed A/D converter (2.0psec/ch)

e Specifications (SH7125 Series)

Series SH7125
Group SH7125** SH7124**
* * x x x * * * * x x *
i i & Z i i & z i i i i
3 g g 2 g $ 3 - g 2 g $
= =] = =1 = a = =] = =1 = a
Type No. 2 2 2 2 3 3 3 3 2 < g g
S BBl ElE el el el e R R
[ [ 'S o w [ [ [ 'S o w w
2 2 2 2 2 2 2 2 2 2 2 2
ROM(Bytes) 128K 64K 128K 64K
RAM(Bytes) 8K
Memory ROM Type* F
Cache Memory -
Program Security Yes
CPU SH-2 Core
Basic Instructions 62
Minimum Instruction Execution Time (ns) 20 (@50MHz)
Dhrystone Performance 65MIPS (50MHz)
CPU Multiplier 32x32—64
Multiply-A { 32x32+64—64
Barrel Shifter -
FPU -
MMU -
DMAC (Ch Is) -
DMA DTC/DMACT -
Address Space (Bytes) -
Bus State Controller -
Bus Structure -
External Bus | SDRAM Controller -
Expansion DRAM Controller -
PCI Controller -
Endian Conversion -
Host Interface -
Clock Generation Circuit 1 circuit
PLL Yes
RTC -
ClocK Oscillation Stop Detection Yes
Frequency Divider -
Power Save Sleep mode, Software standby mode, Module y mode
m:;nse:‘e‘:{i’;‘; Power-On Reset/POR -
Resolution X Channels 10-bitx 8
A/D Converter ple and Hold 2
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels -
8-bit -
16-bit 8 (MTU2, CMT)
32-bit -
Pr I MTU2
. Input Capture MTU2
ey Output Compare MTU2
PWM Output MTU2
Event Counter MTU2
2-Phase Encoder Input MTU2
3-Phase Inverter Control MTU2
Watchdog Timer Yes
Clock Sync./ Clock Async. 3 I 2
Serial Interface | Clock Sync. Only -
Clock Async. Only - I 1
I*C-bus -
Smart Card/SIM -
SSU/Special Serial /O -
Channels -
@ Buffers -
Ethernet -
USB HOST -
USB Function -
IrDA -
LCD -
[ Input Only (Numbers) 8
CMOS I/0 Only ( ) 37 23
High Voltage Port (Numbers; -
LolEers N-Channel Open Drain Port (Numbers) -
| High Current Drive Port Yes
Pull-Up Resi -
Interrupts(Sources) | External 5 4
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug User debug interface
On-Board Flash Program Yes
Other Functions | ROM Correction Function -
P gt QFP1414-64 (0.8mm), LQFP1010-64 (0.5mm) LQFP-48 (0.65mm)
Op ing Freq y/Supply Voltage 80MHz/5V
Operating Ambient Temperature (‘C) -20 to 85, -40 to 85
Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package % % : Under development

* F: F-ZTAT version

26



SuperH™ Family

[1SH7060 Series [1SH7641 Series

[1SH7606 Series [1SH7200 Series

SH7060 Series (SH2-DSP) SH7641 Series (SH3-DSP)

* 3.3V, 78MIPS (60MHz) high-performance single-chip * 144K bytes of on-chip RAM, plus 16K Bytes of cache memory
MCU * On-chip USB

¢ Powerful peripheral functions * Compact package (CSP-256)

SH7606 Series (SH-2) SH7200 Series (SH-2A)

» System controller with good cost-performance rating * New SH-2A CPU core achieves low power consumption

¢ Available as slave CPU with host I/F and high-performance (1920MIPS/W)

* 128KB large-capacity RAM and cache memory
¢ Enhanced on-chip peripheral functions

e Specifications (SH7060, SH7641, SH7606, SH7200 Series)

Series SH7060 SH7641 SH7606 SH7200
Group SH7065 SH7641 SH7606* SH7206*
Type No. HD64F7065F ‘ HD6437065xxxF HD6417641BP HD6417606* R5S72060W200FPV*
ROM(Bytes) 256K -
RAM(Bytes) 8K 144K I 4K I 128K
Memory ROM Type* F I M L
Cache Memory - 16K
Program Security -
CPU SH2-DSP Core SH3-DSP Core (MMU less) \ SH-2 Core SH-2A Core
Basic Instructions 154 159 | 62 91
Minimurm Instruction Execution Time (ns) 16 (@60MHz) 10 (@100MHz) 5 (@200MHz)
Dhrystone Performance 78MIPS (60MHz) 130MIPS (100MHz) 360MIPS (200MHz)
CPU Multiplier 32x32—-64
Multiply-A i { 32x32+64—64
Barrel Shifter Yes I - I Yes
FPU -
MMU - ‘ ‘
DMAC (Channels) 4 - 8
BLIES DTC/DMACT -
Address Space (Bytes) 384M I 320M I 512M
Bus State Controller Yes
Bus Structure SRAM/DRAM/EDO DRAM \ SRAM/DRAM \ Separate bus (8/16-bit) \ Separate bus (8/16/32-bit)
External Bus | SDRAM Controller - \ Yes
Expansion DRAM Controller Yes \ -
PCI Controller -
Endian Conversion Yes \ -
Host Interface - \ Yes -
Clock Generation Circuit 1 circuit
PLL Yes
RTC -
Clock Oscillation Stop D i -
Freq y Divider Yes
Power Save Sleep mode, Standby mode, Module standby mode \ Sleep mode, Software standby mode, Module standby mode
‘7;:::;: Z:;: Power-On Reset/POR -
Resolution X Channels 10-bitx 8 - 10-bitx 8
A/D Converter ple and Hold 2 - 2
Multi-Channel Sample and Hold - \ Yes - Yes
D/A Converter | Resolution X Channels 8-bitx2 \ - 8-bitx2
8-bit -
16-bit 9 (TPU, CMT, MMT) I 9 (MTU, CMT) 2 [ 11 (MTU2, MTU2S, CMT)
32-bit -
P I TPU MTU Yes MTU2
Timer Input Capture TPU MTU - MTU2
Output Compare TPU MTU - MTU2
PWM Output TPU MTU - MTU2
Event Counter TPU MTU - MTU2
2-Phase Encoder Input TPU MTU - MTU2
3-Phase Inverter Control TPU, MMT MTU - MTU2, MTU2S
Watchdog Timer Yes
Clock Sync./ Clock Async. 3 I 4
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus - I 1 - I 1
Smart Card/SIM -
SSU/Special Serial I/0 -
Channels -
e Buffers -
Ethernet -
USB HOST -
USB Function - \ 1 \ -
IrDA Yes | -
LCD -
Input Only (Numbers) 8 I - I 8
CMOS I/0 Only (Numbers) 110 [ 156 \ 78 \ 71
High Voltage Port (| ) -
(@ Feris N-Channel Open Drain Port (Numbers) - \ 2 \ - \ 2
High Current Drive Port Yes | - | Yes
Pull-Up Resistor -
Interrupts(Sources) | External 9
Boundary Scan/JTAG - \ Yes \ -
Debugging Function | On-Chip Debug - | Yes
On-Board Flash Program Yes \ -
Other Functions | ROM Correction F i -
Packag FP-176 \ FP-176C CSP-256 BP-176 FP-176C
Operating Fr /Supply Voltage 60MHz/3.3V (some of external I/O are available at 5V) 100MHz/1.8V/3.3V 100MHz/3.3+1.5V 200MHz/1.25+3.3V
Operating Ambient Temperature (‘C) -20 to 75 -40 to 85 -20 to 75 -20 to 85
Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package % :New product

* F: F-ZTAT version, M: mask ROM version, L: ROM-less version



[1SH7040 Series

SH7040 Series (SH-2)

* High-performance single-chip MCU employing SH-2

CPU core

e Industry’s first MCU to integrate 256K bytes of single
power supply flash memory and cache memory
¢ Powerful peripheral functions

e Specifications (SH7040 Series)

Series SH7040
Group SH7040 SH7041 SH7042 SH7043 SH7044 SH7045
w w w x w w w
% % 2| % % % %
S| s | 2| & & %85| 8| 8| 358 5| ¢
TypeNo. s g g | 8| E| 8| B |E| 2 g R EE
5 = 5 = 5 S N N & S S [ S [
3 3 3 3 3 3 3 3 3 3 3 3 3 3
o o o (=] (=] (=] (=] o (=] o (=] (=] (=] (=]
I T s T e T S I I & & e T S
ROM(Bytes) 64K - 64K 128K 256K
RAM(Bytes) 4K (2K)*
Memory ROM Type* M [ L [ m [ L ] 1] I z I m [ z | m | F [ m | F
Cache Memory 1K
Program Security -
CPU SH-2 Core
Basic Instructions 62
Minimum Instruction Execution Time (ns) 35 (@28.7MHz)
Dhrystone Performance 37MIPS (28.7MHz)
CPU Multiplier 32x32—64
Multiply-A 32x32+64—64
Barrel Shifter -
FPU -
MMU -
DMAC (Ch Is) 4
DMA DTC/DMACT DTC
Address Space (Bytes) 32M
Bus State Controller Wait state (1 to 15 waits, can be extended with an external signal)
Bus Structure p bus (8/16-bit) \ Separate bus (8/16/32-bit) \ Separate bus (8/16-bit) \ Separate bus (8/16/32-bit) | Separate bus (8/16-bit) \ Separate bus (8/16/32-bit)
External Bus | SDRAM Controller -
Expansion DRAM Controller Yes
PCI Controller -
Endian Conversion -
Host Interface -
Clock Generation Circuit 1 circuit
PLL Yes
RTC -
ClocK Oscillation Stop D Yes
Frequency Divider -
Power Save Sleep mode, Software standby mode
5;::;;:‘&?;‘; Power-On Reset/POR -
Resolution x Channels 10-bitx 8
A/D Converter ple and Hold 2
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels -
8-bit -
16-bit 7 (MTU, CMT)
32-bit -
Pr I MTU
. Input Capture MTU
ey Output Compare MTU
PWM Output MTU
Event Counter MTU
2-Phase Encoder Input MTU
3-Phase Inverter Control MTU
Watchdog Timer Yes
Clock Sync./ Clock Async. 2
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I*C-bus -
Smart Card/SIM -
SSU/Special Serial /O -
Channels -
@ Buffers -
Ethernet -
USB HOST -
USB Function -
IrDA -
LCD -
[ Input Only (Numbers) 8
CMOS I/0 Only ({ ) 74 98 74 98 74 98
High Voltage Port (Numbers; -
LolEers N-Channel Open Drain Port (Numbers) -
| High Current Drive Port Yes
Pull-Up Resi -
Interrupts(Sources) | External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - \ Yes
Other F ROM Correction Functi Yes
P g FP-112B [ FP-144J,FP-144G | FP-112B [ FP-144J, FP-144G | FP-112B [ FP-144J, FP-144G
Operating Frequency/Supply Voltage 28.7MHz/5.0V, 16.7MHz/3.3V \ 28.7MHz/5.0V

Operating Ambient Temperature (‘C)

-20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

*:In using cache

* F: F-ZTAT version, M: mask ROM version, L: ROM-less version, Z: ZTAT version
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SuperH™ Family

[1SH7010 Series

SH7010 Series (SH-2)

* High-performance single-chip MCU employing SH-2
CPU core

¢ Powerful peripheral functions

e Specifications (SH7010 Series)

29

Series SH7010
Group SH7011 SH7014 SH7016 SH7017 SH7018
Type No. HD6417011X HD6417014F HD6437016xxxF HD64F7017F HD64F7018X
ROM(Bytes) - 64K 128K 160K
RAM(Bytes) 4K I 3K (1K)* 4K (2K)* 4K
Memory ROM Type* L \ M F
Cache Memory - I 1K I -
Program Security -
CPU SH-2 Core
Basic Instructions 62
Minimum Instruction Execution Time (s) 50 (@20MHz) [ 35 (@28.7MHz) [ 50 (@20MHz)
Dhrystone Performance 26MIPS (20MHz) | 37MIPS (28.7MHz) | 26MIPS (20MHz)
CPU Multiplier 32x32—64
Multiply-A 32x32+64—64
Barrel Shifter -
FPU -
MMU | - |
DMAC (Channels) - 2 -
DMA DTC/DMACT -
Address Space (Bytes) 16M I 30M I 14M
Bus State Controller Yes
Bus Structure SRAM [ SRAM/DRAM [ SRAM
External Bus | SDRAM Controller -
Expansion | DRAM Controller - I Yes I -
PCI Controller -
Endian Conversion -
Host Interface -
Clock Generation Circuit 1 circuit
PLL Yes
RTC -
Cleck Oscillation Stop Di -
Frequency Divider Yes
Power Save Sleep mode \ Sleep mode, S e dby mode Sleep mode
\'I’;:avgeerl.'i ;je':mx Power-On Reset/POR -
Resolution x Channels 10-bitx7 I 10-bitx 8
A/D Converter ple and Hold Yes
Multi-Channel Sample and Hold Yes
D/A Converter | Resolution X Channels -
8-bit 2 (T1M1, 2) - TIM2
16-bit 5(MTU, CMT)
32-bit -
Prescaler MTU
Timer Input Capture MTU
Output Compare MTU
PWM Output MTU
Event Counter MTU
2-Phase Encoder Input MTU
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. 1 2 1
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus el
Smart Card/SIM -
SSU/Special Serial /O -
C -—
A Buffers -
Ethernet -
USB HOST -
USB Function -
IrDA -
LCD -
[ Input Only (Numbers) - I 8
CMOS /0 Only ( ) 11 | 35 74 62
High Voltage Port (Numbers; -
LOlRous N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up Resistor -
Interrupts(Sources) | External 9 7
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - \ Yes
Other Functions | ROM Correction F - | Yes
Packag FP-100B I FP-112 I FP-100B
Operating Frequency/Supply Voltage 20MHz/3.3V \ 28.7MHz/5.0V \ 20MH2/3.3V (Some external I/0 is 5.0V)
Operating Ambient Temperature (‘C) -20 to 75

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

*:In using cache

* L: ROM:-less version, M: mask ROM version, F: F-ZTAT version



[1SH7050 Series

SH7050 Series (SH-2)

* Large capacity of on-chip flash memory (1M byte)
* Single power supply on-board programming supported

e Timers and A/D functions

e Specifications (SH7050 Series)

Series SH7050
Group SH7050 SH7051 SH7055 SH7058
Type No. HD64F7050SF | HD6437050xxxF HDG64F7051F HD64F7055S HD64F7058F
ROM(Bytes) 128K 256K 512K M
RAM(Bytes) 6K 10K 32K 48K
Memory ROM Type* F \ M F
Cache Memory -
Program Security -
CPU SH-2 Core SH-2E Core
Basic Instructions 62 79
Minimur Instruction Execution Time (ns 50 (@20MHz) 25 (@40MHz) \ 12.5 (@80MHz)
Dhrystone Performance 26MIPS (20MHz) 52MIPS (40MHz) | 104MIPS (80MHz)
CPU Multiplier 32x32—64
Multiply-A 32x32+64—64
Barrel Shifter -
FPU — I Yes
MMU -
DMAC (Ch Is) 4
DMA DTC/DMACT -
Address Space (Bytes) 16M
Bus State Controller Yes
Bus Structure SRAM
External Bus | SDRAM Controller -
Expansion DRAM Controller -
PCI Controller -
Endian Conversion -
Host Interface -
Clock Generation Circuit 1 circuit
PLL Yes
RTC -
Clock Oscillation Stop D -
Frequency Divider -
Power Save Sleep mode, S dby mode, Hardware standby mode
5;:?; :Ie':illjohr: Power-On Reset/POR -
Resolution X Channels 10-bitx 16 \ 10-bit X 32
A/D Converter ple and Hold 2ch | 3ch
Multi-Channel Sample and Hold -
D/A Converter | Resol 1 X Channels -
8-bit -
16-bit 34 (ATU) 63 (ATU) 65 (ATU-II)
32-bit -
Prescaler ATU ATU-II
Timer Input Capture ATU ATU-II
Output Compare ATU ATU-II
PWM Output ATU ATU-II
Event Counter ATU ATU-T
2-Phase Encoder Input -
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. 3 5
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus -
Smart Card/SIM -
SSU/Special Serial /O - |
Channels - 2
CaN Buffers - \ 32 [ 64
Ethernet -
USB HOST -
USB Function -
IrDA -
LCD -
[ Input Only (Numbers) 16 I —
CMOS 1/0 Only (Numbers) 102 \ 149
High Voltage Port (Numbers] -
LolRcis N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up Resi —
Interrupts(Sources) | External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program Yes
Other Fi ROM Correction Functi -
Package FP-168B FP-256H, BP-272
Operating Frequency/Supply Voltage 20MHz/5.0V \ 40MH2/3.3V (internal) (5.0V external /0, 3.3V bus) \ 80MH2/3.3V (5.0V external I/0, 3.3V bus)
Operating Ambient Temperature (‘C) -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* F: F-ZTAT version, M: mask ROM version
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SuperH™ Family

SH7030 Series (SH-1)

» Single-chip RISC with compact CPU core
¢ Good performance, small size, low-power operation
* Low-cost ROM-less version available

* Specifications (SH7030 Series)

Series SH7030
Group SH7032 SH7034 SH7034B
% %
% % % %
g g . x g g . " & 5 g 8
o o = = < < = =< = =< = =<
Type No. e | ¢ | & | &g | g g |8 | g | &g | & | &|¢
g ] I I 2 g ] 1] I I 2 g
8 ] a8 8 8 a8 8 ] a8 8 8 a8
T T T & T I = T T & T I
ROM(Bytes) 64K - 64K 64K
RAM(Bytes) 4K
Memory ROM Type* M L M I z M
Cache Memory -
Program Security -
CPU SH-1 Core
Basic Instructions 56
Minimun Instruction Execution Time (ns) 50(@20MHz) \ 80 (@12.5MHz)
Dhrystone Performance 26MIPS(20MHz) 16MIPS (12.5MHz)
CPU Multiplier 16x16—32
Multiply-A 16x16+42—42
Barrel Shifter -
FPU -
MMU -
DMAC (Channels) 4
DMA DTC/DMACT —
Address Space (Bytes) 44M
Bus State Controller Yes
Bus Structure SRAM/DRAM
External Bus | SDRAM Controller -
Expansion DRAM Controller Yes
PCI Controller -
Endian Conversion -
Host Interface -
Clock ion Circuit 1 circuit
PLL Yes
RTC -
Clock Oscillation Stop Detection -
Frequency Divider -
Power Save Sleep mode, Standby mode
Power Suppl!
Valtage et mo": Power-On Reset/POR -
Resolution X Channels 10-bitx 8
A/D Converter ple and Hold 1
Multi-Channel Sample and Hold Yes -
D/A Converter | Resolution X Channels -
8-bit -
16-bit 5 (ITU)
32-bit -
P | ITU
. Input Capture ITU
[Hiney Output Compare ITU
PWM Output ITU
Event Counter ITU
2-Phase Encoder Input ITU
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. 2
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus -
Smart Card/SIM -
SSU/Special Serial /O -
Channels -
Al Buffers -
Ethernet -
USB HOST -
USB Function -
IrDA -
LCD -
[ Input Only (Numbers) 8
CMOS /O Only (Numbers) 32
High Voltage Port (Numbers) -
LolEos N-Channel Open Drain Port (Numbers) -
[ High Current Drive Port -
Pull-Up Resistor -
NMOS Push-Pull -
pts({ External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program -
Other F i ROM Correction F -
Pack FP-112, TFP-120
Operating Frequency/Supply Voltage 20MH2/5.0V, 12.5MH2/3.3V 20MHz/3.3V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* M: mask ROM version, L: ROM-less version, Z: ZTAT version



[1SH7020 Series

SH7020 Series (SH-1)

» Single-chip RISC with compact CPU core
* Good performance, small size, low-power operation
* Low-cost ROM-less version available

e Specifications (SH7020 Series)

Series SH7020
Group SH7020 SH7021
Type No. HD6417020X | HD6437020xxxX HD6477021X | HD6437021xxxX
ROM(Bytes) - | 16K 32K
RAM(Bytes) 1K
Memory ROM Type* L I M I z I M
Cache Memory -
Program Security -
CPU SH-1 Core
Basic Instructions 56
Minimur Instruction Execution Time (ns 50 (@20MHz)
Dhrystone Performance 26MIPS (20MHz2)
CPU Multiplier 16x16—32
Multiply-A 16x16+42—42
Barrel shifter -
FPU -
MMU -
DMAC (Ch Is) 4
DMA DTC/DMACT -
Address Space (Bytes) 44M
Bus State Controller Yes
Bus Structure SRAM/DRAM
External Bus | SDRAM Controller -
Expansion DRAM Controller Yes
PCI Controller -
Endian Conversion -
Host Interface -
Clock Generation Circuit 1 circuit
PLL Yes
RTC -
Clock Oscillation Stop D -
Frequency Divider -
Power Save Sleep mode, Standby mode
5;:?; :Ie':illjohr: Power-On Reset/POR -
Resolution X Channels -
A/D Converter ple and Hold -
Multi-Channel Sample and Hold(Note 1) -
D/A Converter | Resolution X Channels -
8-bit -
16-bit 5 (ITU)
32-bit -
Prescaler ITU
3 Input Capture ITU
[imey Output Compare ITU
PWM Output ITU
Event Counter ITU
2-Phase Encoder Input ITU
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. 2
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus -
Smart Card/SIM -
SSU/Special Serial /O -
Channels -
Can Buffers -
Ethernet -
USB HOST -
USB Function -
IrDA -
LCD -
[ Input Only (Numbers) 8
CMOS I/0 Only (Numbers) 32
High Voltage Port (Numbers] -
Lolicis N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up Resi —
Interrupts(Sources) | External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program —
Other Fi ROM Correction Functi -
Package FP-100B

Operating Frequency/Supply Voltage

20MHz/5.0V, 12.5MHz/3.3V

Operating Ambient Temperature (‘C)

-20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* L: ROM-less version, M: mask ROM version, Z: ZTAT version
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SuperH™ Family
SH7780 Series

= O
[ SH7750 Series

[1SH7700 Series

SuperH—a key device in digital household appliances and next-generation IT products
MPU (microprocessor) type SuperH products with cache memory provide superior processing power, support a
wide variety of program and data types, and meet the increased performance requirements of car navigation
systems, network components, digital household appliances, and more.

e SuperH (MPU type) Roadmap

SH7751R
430MIPS

pel SH7780
SH7750R 400MHz
430MIPS
SH7760 Proc
360MIPS uUsB I‘iost

HNehxt genefration*
igher-performance
SH?JU%HJZ version
SH7729R

SH778X*
to 600MHz

SH7751
300MIPS 98

SH77508
360MIPS

Higher speed

167/200MHz *
100/160MHz
100133MHz LcDC,USB Higher-performance*
Single-chip with version
peripheral functions
Higher speed 16%"/';333'3“
Z SH7705
[SH-3] 133MHz
SH7709A SH7706 USB (Function)
100/133MHz 133MHz Ultra-low power consumption
. . Large cache (32KB)
Small pin-count version
Higher-speed*
T * version
* 100MHz

MCU type ROM-less version

% :New product Y% : Under development ¥ : In planning stage
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SH7780 Series (SH-4A)
SH7750 Series (SH-4)

e Superscalar architecture for superior performance (430
MIPS/240MHz)

* On-chip vector FPU executes four 32-bit calculations
simultaneously, for 1.7 GFLOPS performance

* On-chip IEEE754 FPU support, single-precision and
double-precision calculation

* On-chip memory management unit (MMU) supports
various operating systems, such as Windows® CE and
Linux

SH7700 Series (SH-3, SH3-DSP)

* High performance and low power consumption

¢ Instruction set is upward compatible with SH-1 and SH-2

* On-chip memory management unit (MMU) supports
operating systems such as Windows® CE and Linux



[1SH7750 Series
[1SH7780 Series

e Specifications (SH7750, SH7780 Series)

Series SH7750 SH7780
Group SH7750R SH7750S SH7751 SH7751R SH7760 SH7780**
-9 o w o a
o w m w > > [-% [} w -8 -
z £ g | 8 2 g o = = = g 2 :
'd n 'd n n 'd wn wn n n © 8 =3
WD [S S S R [ S S [ R [N S [S 2
$ |2 | 3 |z | 3|z 8!8 !8!|38 3§ | 3z | G&
a (=} [=] (=} (=} a (=} (=} (=} (=} (=} a o
I == == x == x x == T x == T <
ROM(Bytes) -
_ 2KB (MFI shared)+ | 16K (Highspeed)+
L) 8KB (USB shared) |38 (Nedumspeed
ROM Type* L
L EeRy 16K (instruction) . . 32K (instruction)
Cache Memory /32K (data) 8K (instruction) 16K (data) Direct map 16K (instruction) /32K (data) 32K dee)
. 2-way set-associative -
2-way set- [4-way set-associative
Program Security -
CPU SH-4 Core SH-4A Core
Basic Instructions 91 103
Minimum Instruction Execution Time (ns) 2.1 (@240MHz) 2.5 (@200MHz) | {81670k | 25/6200te) 3.8 (@133MHz) 3 (@167MHz) 2.1 (@240MHz) 2.5 (@200MHz) 1.25 (@400MHz)
Dhrystone Performance 430MIPS/240MHz 360MIPS/200MHz 240MIPS/133MHz 300MIPS/167MHz 430MIPS/240MHz 360MIPS/200MHz T2OMIPSIA00MHz
CcPU 1.7GFLOPS/240MHz  |14GFLOPS/200MHz 0.9GFLOPS/133MHz 1.2GFLOPS/167MHz 1.7GFLOPS/240MHz 1.4GFLOPS/200MHz | 28GFLOPS/A00MHz
Multiplier 32x32—64
Multiply-Accumulate Instruction 32x32+64—64
Barrel Shifter Yes
FPU Yes
MMU Yes
B DMAC (Channels) 8 4 [ 4+4a(PClonly) [ 8+4(PClonly) | 8 [ 12
DTC/DMACTI -
Local44gHi DDR:256M
Address Space (Bytes) 448M 448M + PCl area 448M e
SRAM/SDRAM/MPX/ SRAMNPX/BurstROMW
Bus State Controller SRAM/DRAM/SDRAM/MPX/BurstROM/Byte Controll SRAM/PCMCIA BurstROM/ Byte Controll SRAN/
Byte Controll SRAM/PCMCIA PCHCIA
Local bus (8/16/32-bit,
External Bus Bus Structure Separate bus (8/16/32/64-bit), Separate bus (8/16/32-bit), DOR (32-bit)
Expansion Multiplex bus (32/64-bit) Multiplex bus (32-bit) PCI (32-bi)
Muliplex bus (32:i)
SDRAM Controller Yes Yes (DDR-SDRAW)
DRAM Controller Yes I —
PCI Controller — I Yes | - [ VYes
Endian Conversion Yes
Host Interface — [Multifunction interface (MFl)]  —
Clock Generation Circuit 1 circuit
PLL Yes
RTC Yes I -
Clock Oscillation Stop Detection -
Frequency Divider Yes
Power Save Sleep mode, Standby mode, Module standby mode, etc. Steep mode, ol
standby mode, efc.
pouer SUPPY | power-On ResetPOR -
Resolution X Channels - 10-bitx 4
A/D Converter ple and Hold - Yes
Multi-Channel Sample and Hold - Yes
D/A Converter | Resolution X Channels -
8-bit -
16-bit _ *Compare match timer *Compare match imer
4ch 16-bit, 32-bit) | selectable 16:4it 324i)
32-bit Timer unitx5 \ Timer unitx3 \ Timer unitx5 Timer unitx3 Timer unitX6
Prescaler Yes
Timer Input Capture 1 (using timer unit)
Output Compare - \1 (using compare match timer -
PWM Output -
Event Counter -
2-Phase Encoder Input -
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. 1 3 I 2
Serial Interface | Clock Sync. Only -
Clock Async. Only 1 -
I’C-bus - 2ch -
Smart Card/SIM T=0 (Subset) T=0 (Subset) /T=1 (Subset) | -
SSU/Special Serial /O - Yes ‘
Channels - 2 ol
C Buffers — 32 =
Ethernet -
USB HOST — [ Yes [ —
USB Function -
IrDA -
LCD — I Yes [ =
Input Only (Numbers) -
CMOS /0 Only (Numbers) 28 39 [ 69 [Maximum 75
High Voltage Port (Numbers) -
SO N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up F Yes
intem NI+ 15 external
pts(Sources) | External NMI + 15 external (15 level) or 4 external
(15 evel)or 8 extemal
Boundary Scan/JTAG Yes — I Yes
Debugging Function | On-Chip Debug Yes
On-Board Flash Program —_
ROM Correction Function -
— *HAC x 2ch [ HAC
- *SSlx 2ch | ssi
Other Functions Others - Multimedia card interface (MMCIF
- Multifunction interface (MFI) | *FLCTL
_ (*Some pins for each module
are multiplexed)
BP-256 FP-208E BP-264 BP-256A | FP-256G
Package BP-256A | FP-208E |note:Notsupported| note:Not supported |note:Not supported | note:Not supported | note:Not supported | BP-256A | FP-256G | BP-256F | BP-256B BP-449
PB-free package PB-free L PB-free package | PB-freepackage | PB-free package
Operating Frequency/Supply Voltage 200MHz/240MHz/ 200MHz/ | 167MHz | 200MH2/ 133MHz/ 167MHz/ 200MHz/240MHz/ 200MHz/ 400MHz/1.25V (internal)
1.5V/3.3V (IO)  [1.95V/3.3V (O)]14VA3I10) 1883110 1.5V/3.3V (1/0) 1.8V/3.3V (1/0) 1.5V/3.3V (1/0) 1.5V/3.3V(I/0) 250 (ODR) AV (1)

Operating Ambient Temperature (°C)

-20 to 75/-40 to 85 * : differ from each product

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
*HAC : Audio Codec Interface, Serial Sound Interface, FLCTL : NAND Flash Interface * L: ROM-less version

% % : Under development
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SuperH™ Family

[1SH7700 Series

e Specifications (SH7700 Series)

Series SH7700
Group SH7705 SH7706 SH7709S SH7710 SH7712* SH7720* SH7727 SH7729R
o w x X x o w
o o m w I o o x o ] o o w I
m w m 'S (72} (7] (72} m w m '8 m o o w o o o
2| 8| 8| 8|2 | g gl gl g |8| 58 lg|¢%
Type No. R E| E|E|E|E|E|KE|E|E|F|KE|E|E|E|E|E|E
- - - - - - - - - - - - - - - - - -
g |2 8| 2|8 | |8 )8 2 g & |g|g|8 8 & g|¢2
(=] (=] (=] (=) (=] (=] (=] o (=] (=] (=] (=] (=] (=] (=] (=] o (=]
T 0 & T T T T T T T 0 & I e T T I T
ROM(Bytes) -
RAM(Bytes) - [ 16K
Memory ROM Type* L
Cache Memory 32K d-way set-associative\ 16K 4-way set-associative \ 32K 4-way set-associative \ 16K 4-way set-associative
Program Security -
CPU SH-3 Core [ SH3-DSP Core
Basic Instructions 68 \ 160
Minimum Instruction Execution Time (ns) 7.5 (@133MHz) 5 (@200MHz) 7.5 (@133MHz) | 6.3 (@160MHz) 5 (@200MHz)
217MIPS (167MHz) 217MIPS (167MHz)
Dhrystone Performance 173MIPS (133MHz) 173MIPS (133MHz) é%%mf) 260MIPS (200MHz) 173MIPS (133MHz) fggm::g gggm:g 173MIPS (133MHz) (22%"0':::;
CPU 133MIPS (100MHz) 133MIPS (100MHz)
Multiplier 32x32—-64
Multiply-Accumulate Instruction 32x32+64—64
Barrel Shifter Yes
FPU -
MMU Yes
DMA DMAC (Channels) 4 \Gch (2ch of them are available exlernally)\ 6 \ 4
DTC/DMACIT -
Address Space (Bytes) 384M
Bus State Controller SRANSDRAMBurstROM/ SRAM/SDRAM/ SRAM/SDRAM/BurstROM/ SRAM/SDRAM/
Byte Controll SRAWPCNCIA BurstROM/PCMCIA Byte Controll SRAM/PCMCIA BurstROM/PCMCIA
External Bus Bus Structure Separate bus (8/16/32-bit)
Expansion SDRAM Controller Yes
DRAM Controller -
PCI Controller -
Endian Conversion Yes
Host Interface -
Clock Generation Circuit 1 circuit
PLL Yes
RTC Yes (not separated power supply) \ Yes \Yes (not separated power supply)\ Yes \ Yes (not separated power supply) Yes
Clock Oscillation Stop D i -
Frequency Divider Yes
Power Save Sleep mode, Software standby mode, Sleep mode, Software standby mode, Sleep mode, Software standby mode, Sleep mode, Software standby mode,
Module standby mode, Hardware standby mode Module standby mode Module standby mode, Hardware standby mode | Modul Y mode, Hards y mode
‘7;::;;; Z:;: Power-On Reset/POR -
Resolution X Channels 10-bitx 4 [ 10-bitx8 - 10-bitx4 [ 10-bitx6 | 10-bitx8
A/D Converter ple and Hold Yes - Yes
Multi-Channel Sample and Hold Yes - Yes
D/A Converter | Resolution X Channels - \ 8-bitx2 - 8-bitx2
8-bit -
n 16-bit timer pulse unitx4, 16-bit timer pulse unitx4,
16-bit " - " -
compare match timerx 1 compare match timer x5
32-bit Timer unitx3
Prescaler Yes
Timen Input Capture one of them - one of them
Output Compare one of them - one of them -
Maximum &-phase P Maximum &-phase PWM
PWM Output waveform by 16-bit timer - waveform by 16-bit timer -
ulse unit is possibl to be output pulse unitis possibl fo be output
Event Counter -
2-Phase Encoder Input -
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. 2 \ 1 \ 2 1
Serial Interface | Clock Sync. Only - I 2 1 I -
Clock Async. Only - \ 1 \ 2 \ - 1 \ 2
I*C-bus - 1 -
Smart Card/SIM - I T=0 (Subset) I - T=0 (Subset) T=1 (Subset) T=0 (Subset)
SSU/Special Serial /O - | Serial /0 x 2 -
Ch 1 —_
A Buffers -
Ethernet - I 2 (with Bridge) -
USB HOST - 2* -
USB Function 1 I — 1% -
IrDA Yes (using Serial IF (1ch) \ - \ Yes \ - Yes (using Serial IF (1ch) - Yes (using Serial IF (1ch))
LCD - Yes -
Input Only (Numbers) -
CMOS I/0 Only (Numbers) 105 [ 72 [ 96 [ 24 [ 117 [ 104 [ 96
High Voltage Port ( ) -
Vo Ports N-Channel Open Drain Port (Numbers| -
High Current Drive Port -
Pull-Up Resistor Yes I - I Yes
pis( External NMI+22 (15 levels)[NMI+6 (15 levels)| NMI+22 (15 levels) | NMI +6 (15 levels) |NMI+22 (15 levels) [NMI+6 (15 levels)] NMI+ 22 (15 levels)
Boundary Scan/JTAG Yes
Debugging Function | On-Chip Debug Yes
On-Board Flash Program —
ROM Correction F i -
- DSP function
Other Functions Others - IP sec. \ - Multimedia card interface -
- E-DMAC 4ch Compare match timer (CMT) —
- SSL acceralater -
Pack TBP-208A \ FP-208C | TBP-208A \ FP-176C | BP-240A \ FP-208C | FP-208E | BP-256H | FP-256G \ BP-256H | FP-256G | BP-256H \ BP-256C | BP-240A \ FP-240B | BP-240A \ FP-208C | FP-208E
(100MHz)/1.7V/3.3V, (100MHz)/1.7V/3.3V,
. (100/133MHz)/ (133MHz)/ 200MHz 200MHz/1.5V (Core), (133MHz)/ | (167MHz)/1.9V/3.3V, 200MHz
Operating Frequency/Supply Voltage 133MHz)/1.8V/3.3V, 133MHz)/1.8V/3.3V,
9 t Y 9 1.5V/3.3V 1.9V/3.3V ((167MH1))I/1.9V13.3V 20V3.3v 3.3V (/0) 1.5V/3.3V (100MHz)1.8V/3.3V ((167MH1))I/1.9V/3.3V 20V3.3V
Operating Ambient Temperature (‘C) -20 to 75
Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package % : New product

*: When using 2ch as USB host, USB function is not available.
* L: ROM-less version



[1SH7200 Series
[1SH7641 Series

[1SH7606 Series

MCU type ROMless version

e Specifications (SH7200, SH7641, SH7606, Series)

Series SH7200 SH7641 SH7606
Group SH7206* SH7641 SH7606*
Type No. R5S7206W200FPV HD6417641BP HD6417606
ROM(Bytes) -
RAM(Bytes) 128K 144K 4K
Memory ROM Type* L
Cache Memory 16K
Program Security -
CPU SH-2A Core SH3-DSP Core (MMU less) \ SH-2 Core
Basic Instructions 91 159 \ 62
Minimum Instruction Execution Time (ns) 5(@200MHz) 10 (@100MHz)
Dhrystone Performance 360MIPS(200MHz2) 130MIPS (100MHz)
CPU Multiplier 32x32—64
Multiply-A 32x32+64—64
Barrel Shifter Yes \ -
FPU -
MMU | - |
DMAC (Ch Is) 8 4 -
DMA DTC/DMACT -
Address Space (Bytes) 512M \ 384M \ 320M
Bus State Controller Yes
Bus Structure Separate bus (8/16/32-bit) \ Separate bus (8/16-bit)
External Bus | SDRAM Controller Yes
Expansion | DRAM Controller - I Yes I -
PCI Controller -
Endian Conversion -
Host Interface - \ Yes
Clock Generation Circuit 1 circuit
PLL Yes
RTC -
Clock Oscillation Stop D -
Frequency Divider Yes
Power Save Sleep mode, Software standby mode, Module standby mode,
5;:?; :Ie':tll,ohr: Power-On Reset/POR -
Resolution X Channels 10-bitx 8 -
A/D Converter and Hold Yes -
Multi-Channel Sample and Hold Yes -
D/A Converter | Resolution x Channels 8-bit x 2 I -
8-bit -
16-bit 11 (MTU2, MTU2S, CMT) I 9 (MTU, CMT)
32-bit -
Prescaler MTU2 MTU
Timer Input Capture MTU2 MTU
Output Compare MTU2 MTU
PWM Output MTU2 MTU
Event Counter MTU2 MTU [ -
2-Phase Encoder Input MTU2 MTU
3-Phase Inverter Control MTU2, MTU2S MTU
Watchdog Timer Yes
Clock Sync./ Clock Async. 4 \ 3
Serial Interface | Clock Sync. Only -
Clock Async. Only -
IFC-bus 1 [ -
Smart Card/SIM -
SSU/Special Serial /0 -
Channels -
Can Buffers -
Ethernet -
USB HOST -
USB Function - \ 1 \ -
IrDA -
LCD -
[ Input Only (Numbers) 8 \ -
CMOS I/0 Only (Numbers) 7 I 156 | 78
High Voltage Port (Numbers] -
LolRcis N-Channel Open Drain Port (Numbers) 2 \ -
High Current Drive Port Yes \ -
Pull-Up Resi —
Interrupts(Sources) | External 9
Boundary Scan/JTAG - [ Yes [ -
Debugging Function | On-Chip Debug Yes
On-Board Flash Program -
Other Functi ROM Correction Functi -
Package FP-176C BP-256 BP-176
Operating Frequency/Supply Voltage 200MHz/1.25+ 3.3V 100MHz/1.8V/3.3V 100MH2/3.3+ 1.5V
Operating Ambient Temperature (‘C) -20 to 85 -40 to 85 -20 to 75

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* L: ROM-less version

% : New product
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SuperH™ Family

32-bit RISC [ SH-Ether Series

The SH-Ether Series comprises SuperH products that have an on-chip 10/100 Ethernet controller conforming to
IEEE802.3u. These devices facilitate the development of systems such as printers and network cameras that
connect to Ethernet 10/100Mbps lines. Since the Ethernet controller is included in a single-chip device, high-
performance compact systems with low power consumption can be realized. The SH-Ether Series is also suitable
for leading-edge applications such as network consumer appliances, broadband-related devices, and IP phones.

¢ SH-Ether Roadmap

Roadmap focused on network functionality

Next generation*
Higher-performance
version

200MHz operation

SH7710 Dual Ethernet controller
(SH3-DSP) FIFO 2KB/2KB X 2 units

TSU (Transfer Switching Unit)
connects 2 MACs at high speed

Roadmap focused on cost-performance

125MHz
SH7619
100MHz (SH-2)
62.5MHz 62.5MHz s(gﬂﬁg)s Es e cn
SH7615 SH7616 :u:o 5;2515123
(Hz-DSP) (sH2-05P) e

Ethernet controller, 1ch Ethernet controller, 1ch Host I/F
FIFO 512B/512B FIFO 2KB/2KB

% :New product % % :Under development ¥ : In planning stage



[ 1 SH-Ether Series

e Specifications (SH-Ether Series)

Series SH-Ether
Group SH7615 SH7616 SH7618 SH7619** SH7710 SH7712*
o
w o o
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ROM(Bytes) -
RAM(Bytes) 8K I 4K I 16K
Memory ROM Type* L
Cache Memory 4K I 16K I 32K
Program Security -
CPU SH2-DSP Core SH-2 Core SH3-DSP Core
Basic Instructions 65 62 160
Minimum Instruction Execution Time (ns) 16 (@62.5MHz) 10 (@100MHz)[ 8 (@125MHz) 5 (@200MHz)
Dhrystone Performance 81MIPS (62.5MHz) 130MIPS (100MHz)[163MIPS (125MHz) 260MIPS (200MHz)
CPU Multiplier 32x32—64
Multiply-A { 32x32+64—64
Barrel Shifter — I Yes
FPU -
MMU - [ Yes
DMA DMAC (Ch Is) 2 \ - \ 4 \ 6 (2 of them are i externally)
DTC/DMACII -
Address Space (Bytes) 160M 320M 384M
Bus State Controller SRAM/SDRAM/ SRAM/SDRAM/ SRAM/SDRAM/BurstROM/
DRAM/BurstROM Byte Control SRAM/PCMCIA Byte Control SRAM/PCMCIA
Bus Structure Separate bus (8/16/32-bit) Separate bus (8/16-bit) [ Separate bus (8/16/32-bit)
External Bus
p SDRAM Controller Yes
v ! DRAM Controller Yes \ -
PCI Controller -
Endian Conversion Yes (CS2, CS4 area only) \ Yes
Host Interface — | Yes [ -
Clock Generation Circuit 1 circuit
PLL Yes
Clock RTC - \ Yes (not separated power supply)
Oscillation Stop D i -
Frequency Divider Yes
Power Save Sleep mode, S iby mode, Module standby mode \ Sleep mode, e iby mode, Module standby mode
[ROUCK SupPIy Power-On Reset/POR -
Voltage Detection
Resolution X Channels -
A/D Converter | Sample and Hold -
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels -
8-bit -
16-bit 16-bit free-running timer x 1, timer pulse unitx3 \ Compare match timer (CMT) X2 \ -
32-bit - | Timer unitx 3
Pr I TPU CMT
Timer Input Capture TPU -
Output Compare TPU -
PWM Output TPU -
Event Counter -
2-Phase Encoder Input TPU I -
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. 2 \ 3 2
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus -
Smart Card/SIM -
SSU/Special Serial I/0 Serial /0 X 2 - [ Serial VO X1 | Serial /0 x 2
Channels -
s Buffers -
Ethernet 1 [ 1 (with PHY) | 2 (with Bridge)
USB HOST -
USB Function -
IrDA -
LCD -
Input Only (Numbers) -
CMOS 1/0 Only (Numbers) 29 71 24
1/O Ports High Voltage Port (| ) -
N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up Resi -
Interrupts(Sources) | External NMI +4 (15 levels) \ 9 (NMI+8) NMI +4 (15 levels) or 6
Boundary Scan/lJTAG Yes
Debugging Function | On-Chip Debug Yes
On-Board Flash Program ot
ROM Correction Function -
Other Functions DSP function \ - DSP function
Others E-DMAC x 2 | — IP sec. ator | -
- E-DMAC x4
Package FP-208C [ BP-240A | FP-208C I TBP-176 BP-256H | FP-256G | BP-256H | FP-256G
Operating Frequency/Supply Voltage 62.5MHz/3.3V \ 100MHz/3.3+1 .SV\ 125MHz/3.3 +1.8V 200MHz/1.5V (core), 3.3V (I/0)
Operating Ambient Temperature (‘C) -20 to 75
Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package % : New product % % : Under development

* L: ROM-less version
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32-bit RISC

M32R Family

The M32R family of 32-bit RISC MCUs was developed specifically to enable customers to incorporate high-level
functionality into systems. These MCUs have a M32R CPU core, a compact design that delivers excellent performance.
Devices in the M32R family are ideal solutions for applications such as general industrial and car-mounted systems,
digital AV equipment, digital imaging equipment, and portable consumer products.

M32R Family Features
e M32R CPU Core Specifications

M32R CPU Core | Proprietary Renesas 32-Bit RISC Architecture

* Proprietary Renesas compact 32-bit RISC core provides
excellent performance

* Most instructions are executed in a single clock cycle

* Multiple-operation instructions (load and address update,
store and address update, etc.) are executed in a single
clock cycle

¢ Both 16-bit and 32-bit instructions are used to achieve
high code efficiency

* 4G bytes address area is supported

e Support for DSP function instructions (using on-chip
multiply-accumulate unit) is standard

Logical address space | 4G bytes

Number of instructions | 83 (16-bit/32-bit instructions)

General-purpose
r

32-bitx 16

Control registers | 32-bitx5

Multiply-accumulate function: 32-bit X 16-bit

DSP functions multiplier + 56-bit accumulator

5: Instruction fetch, decode, execution,

Pipeline stages memory access, write-back

* M32R Family Roadmap

Operating frequency =160MHz,
Flash memory =1024K byte,

RAM = 176K byte, FPU, CAN =2ch,
DRI, NBD, 144-pin

Operating
frequency =160MHz,
Flash memory =
1024K byte,

RAM =64K byte,
FPU, CAN=2ch,
DRI, NBD, 144-pin

Operating
frequency =80MHz,

32170/32174 32176

39

32172/32173

Operating
frequency =40MHz,
Flash memory =
256K byte,

RAM = 32K byte,
CAN=2ch,

144-pin

32171

Operating frequency =40MHz,
Flash memory =>512K byte,
RAM = 24K byte, CAN =2ch,
144-pin

Flash memory =
1024K byte,
RAM=64K byte,
FPU, CAN=2ch,
DRI, NBD, 144-pin

% % : Under development



[1M32R/ECU Series

M32R/ECU Series Features

* Large-capacity on-chip flash memory supports rapid
reprogramming

* On-chip CAN controller on all series models

* Most instructions are executed in a single clock cycle
(Version with fully IEEE 754-compliant FPU available)

32172 Group
32173 Group

The 32172 and 32173 groups are MCUs equipped with a
D/A converter with automatic wave detection function; 2-
channel, 3-phase motor control timer; 256K bytes of flash
memory; 32K bytes of RAM; 2-channel CAN; 8-channel
serial 1/0; and enhanced communication functions. A
sensor interface function for position detection is also
implemented on-chip.

* Wide operating temperature range (—40°C to 125°C)

* High-speed operation and low power consumption

* Operates on 3.3V single power supply; 5V interface also
possible

32176 Group

MCUs in the 32176 group maintain the functions of those in
the 32171 group, while also providing improved peripheral
functions such as 24K bytes of RAM, 2-channel CAN, and
4-channel serial 1/0. They are compatible with a 5V single
power supply and suit a wider range of applications.

Fully IEEE 754-Compliant M32R-FPU Core

¢ M32R-FPU Core Specifications

M32R-FPU

Logical address space | 4G bytes

Number of 100 (basic instructions: 83 + FPU: 12,
instructions extended: 5 instructions)/6 addressing

General-purpose

registers 32-bitx 16

Control registers | 32-bitx6 (common: 5 + FPU: 1)

Multiply-accumulate function: 32-bit x 16-bit multiplier +

DSP functions 56-bit accumulator

* Support for 5 exceptions
Invalid operation, divide by zero,
overflow, underflow, precision error

FPU functions + infinity direction, — infinity direction)

* Multiply-Accumulate (FMADD) and
difference-of-products (FMSUB) instructions
suitable for FFT butterfly computation

6 : Instruction fetch,

Pinali 4 1

write-back

2, memory access,

* 4 rounding modes (nearest value, 0 direction,

32186 GI‘Ole (Under Development)

The 32186 group MCUs have the fully IEEE754-compliant
M32R-FPU core and run at 80MHz for fast operation. They
offer 1M byte of flash memory, 64K bytes of RAM, 2-channel
CAN expanded to 32 slots, and a new on-chip DRI* (direct
RAM interface). These peripheral functions are all contained
in a compact package that is pin compatible with the 32176
group. The MCUs can operate over a wide temperature
range and are ideally suited to applications that require high
precision and high reliability.

32192 Group (Under Development)

The 32192 group MCUs have the fully IEEE754-compliant
M32R-FPU core and run at 160 MHz for very fast operation.
Devices in the group offer 1M byte of flash memory, 176K
bytes of RAM, 2-channel CAN expanded to 32 slots, and a
new on-chip DRI* (direct RAM interface). These peripheral
functions are all contained in a compact package that is pin
compatible with devices in the 32176 group. Products in the
32192 group can operate over a wide temperature range
and are ideally suited to applications that require high
precision and high reliability.

32196 Group (Under Development)

The 32196 group includes MCUs with the fully IEEE754-
compliant M32R-FPU core that run at 160 MHz for very fast
operation. These devices offer 1M byte of flash memory,
64K bytes of RAM, 2-channel CAN expanded to 32 slots,
and a new on-chip DRI* (direct RAM interface). These
peripheral functions are all contained in a compact package
that is pin compatible with devices in the 32176 group.
Members of the 32196 group can operate over a wide
temperature range and are optimized for applications that
require high precision and high reliability.

*DRI: In applications that utilize image data, the direct RAM
interface module allows large amounts of external data to be
transferred rapidly to on-chip RAM without the need to stop the
CPU.
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M32R Family

[1M32R/ECU Series

e Specifications (M32R/ECU Series)

Group 32172 | 32173 32176 32186** 32192** 32196**
* x x * * x x
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ROM(Bytes) 256K 384K 512K 1M
RAM(Bytes) 16K | 32K | 24K 64K | 176K 64K
Memory ROM Type* F
Data Flash - ‘ Yes (Option) ‘ -
Program Security Flash memory protecting ID, Protecting by FP pin, Protecting by FENTRY bit, Protecting by lock bit
CPU M32R core M32R-FPU core (on-chip single-precision FPU)
Basic Instructions 83 100
n 9 oD 25 (@40MHz), . . 125 78125 6.25 78125 6.25
Minimum Instruction Execution Time (ns) 31.25 (@32MHz) TFP:25 (@40MHz), VFP:31.25 (@32MHz) (@B0MHz) | (@128 (@160MHz) (81280 (@160MHz)
CPU
Multiplier 16x32—48
Multiply-Accumulate { 16X 32 +56 —56
Barrel Shifter Yes
FPU - \ Yes
DMA DMAC (Channels)’ 10
= i Address Space (Bytes) 2M 31M
ernal Bus
- i External Bus Interface | Wait controller (1 to 4 wait cycles inserted + prolonged by external WAIT signal input) | Wait controller (0 to 15 wait cycles inserted + prolonged by external WAIT signal input)
= Bus Structure Separate bus (16-bit)
Clock Generation Circuit 2 circuits (Oscillation Circuit, PLL)
Clock PLL Yes (4-multiplier) ‘ Yes (8-multiplier)
Oscillation Stop Detection - Yes
Resolution X Channels 10-bit x 32* 10-bitx 16
A/D Converter | Sample and Hold - Yes
Multi-Channel Sample and Hold - Yes (synchronous sampling function)
D/A Converter | Resolution x Channels 8-bitx 2° -
D TOMx 16, TMSx 4, TIDX 2,
16-bit TPDX4, TEPX4 TOPx11, TIOX 10, TMS X 8 TOPx11, TIOX 10, TMS x 8, TID X 2
24-bit - TOUX 16
32-bit TML x4 TML X8
. Prescaler Yes
Timer
Input Capture TMS, TML, TPD TMS, TML
PWM Output TOM TIO TIO, TOU
Event Counter TID, TEP - TID
2-Phase Encoder Input TID - TID
3-Phase Inverter Control TOM - TOU
Clock Sync./ Clock Async. | 4(SI00, SI01, 5104, S105) 2 (Sl100, SI01) 4 (S100, S101, S104, SI05)
Serial Interface
Clock Async. Only 43(;5(')22'5'5(')‘7’;" 2(SI02, SI03)
CAN Channels 2 (Ver.2.0B active)
Buffers(Each channel) 16 (transmit / receive buffers) 32 (transmit / receive buffers)
/0 Port Input Only (Numbers) 17 1 (Input level switch function) 1 (Input level switch function, Output drive performance switch function, Noise canceller control function)
orts
CMOS I/0 Only (Numbers) 81 95 (Input level switch function) 96 (Input level switch function, Qutput drive performance switch function, Noise canceller control function)
Interrupts(Sources)| External 17 1 27
Boundary Scan/JTAG Yes
5 . _Chi Lo T Yes (Scalable debugging interface, Real-Time Debugger,
Debugging Function | On-Chip Debug Yes (Scalable debugging interface, Real-Time Debugger) Non-Break-Debug)
On-Board Flash Program Yes
Other Functions | Direct RAM Interface - ‘ Yes
Package 144-pin LQFP
3.3V single 33V single, . . .
or 0 Vsinge, o TFP:3.3V single, _5.0V single or 3.3 and 5.0V dual-power-supply,
Operating Freq y/Supply Voltage 3.3 and 5.0V 3.3V or 5.0V single-power-supply g5V UFP:3.3V single or 3.3 and 5.0V dual-power-supply,
- X A VFP:3.3V single or 3.3 and 5.0V dual-power-supply,
dual-power-supply dugkpower-Supply
-40 to 85
N -40 TFP:-40 to 85 (@160MHz),
Operating Ambient Temperature (C) [ (Go/on"2) VEpato 5255(?@422";;;’) to UFP:-40 to 105 (@160MHz2),
. 125 VFP:-40 to 125 (@128MHz)
(@32MHz2)
1 Only transfers to on-chip RAM and the on-chip peripheral I/O area are supported. Transfers to on-chip ROM or the external expansion area are not supported. % % : Under development

2 Continuous operation at temperatures exceeding 85° C cannot be guaranteed. Customers considering applications where the operating temperature exceeds 85° C are requested to consult with Renesas.
3 Of these, one channel includes an automatic wave detection function.

* The A-D Converter has 12 channels of dedicated analog input pins and 20 other channels of analog input pins which are shared with input/output ports or internal peripheral I/O input/output pins

* F: Flash memory version



[1M32R/ECU Series

e Memory Capacity (ROM/RAM) (M32R/ECU Series) 144-pin

1 1 1
1 1 1
: : : (0 2196FI8T FP*
: : : me e 2192F8TY FP**
: 2192F8U> FP**
M

2192F8V) FP**

ROM (Bytes)

<M32176F4T ) FP
<M32176F4V) FP

(144)
M32176F3T ) FP
QMBZITGF3 PP
1
1
I
1
— ) ( q )
256K W3ZT72F20> FP ! |<ﬂ§§132:§5,> il | NBZATIF2) FP
I . I
1 1 1
1 1 1 RAM
16K 24K 32K 64K 176K (gytes)
:> TheEin M3xxxx£x indicates the flash memory version. Package Le?r(’i];i)tch

144-pin | FP_| 144-pin LQFP_(PLQP0144KA-A(144P6Q-A)) 0.5

% % : Under development
* Itis an old package code inside ()
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M16C Family

32/16-bit CISC

The M16C family of MCUs meets current and future embedded system needs. Fully suitable for C programming, the devices
provide high memory efficiency and low power consumption, together with low noise emission and improved noise immunity.
They are guaranteed to operate at high temperatures and include a built-in program correction function that can be used as a
countermeasure against system problems occurring in the market.

M16C Family Features

¢ Excellent C programming efficiency
Extremely high programming object efficiency allows C language programs
to achieve the smallest possible object size.

* High-speed processing
Many instructions are executed in one cycle and the reduction in
instruction execution cycles lets CPU deliver higher throughput.

¢ Low-voltage operation and ultra-low power consumption
The low-voltage operation and ultra-low power consumption of the
M16C family match those of previous Renesas MCUs.

* Powerful instructions
An on-chip multiplier provides high-speed multiplication, and more
flexible addressing and improved bit-manipulation instructions
enhance memory-to-memory operations.

¢ High-functionality on-chip peripherals
Ample memory, DMAC, etc., on-chip make the M16C family suitable
for a broad range of applications.
¢ Low noise emission
Enhanced countermeasures have been implemented to reduce
noise emission.
* Measures to prevent malfunctions
The M16C family provides greater immunity against external noise.
* Program correction function
External E2PROM can be used when performing program debugging.
* Wide-ranging development environment
Compact, high-performance emulators and complete software tools
are available.

e Large address space
The M16C/60 series, M16C/30 series, M16C/20 series, M16C/Tiny
series, M16C/10 series, and R8C/Tiny series support a 1M byte address
space. The M32C/80 series and M16C/80 series support a 16M byte
address space.

* M16C Family Roadmap
High-level operation Series Groups
H Igh-funCtlonallty * %k (Target specifications) A
* 4 G address space M32C/100
+ 100 MIPS or better/
’ (CISC+RISC+DSP)  100MHz or better
* Improved DSP instructions

ok
<16 M address space M3ZC/94 M3ZC/95 M3ZC/96
64MHz or better 64MHz@5V B 64MHz@5V
(CISC+RISC)

* Kk
mazc/eo | mazcs1 N mazcz | mazcies N mazacisa | mszcses | mszcse W mszcsr | msac/ss
32MHz@5Y J| 32MHz@5v f| 32MHz@sv ff 32MHz@5v ) 32MHz@5Y ) 32MHz@5v fl 32MHz@sv ff 32MHz@5v ff 32MHz@5V
M16C/80
20MHz@5V

*1 M address space
* 16 to 24 MHz

> 24 WHZ mi6c/62 [ miec/62a N miec/6zm | mi6c/62N [ M16C/62P mi6c/30 [ Mmi6c/30L M1GC/3I]P
B M16C/60 16MHz@5V )| 16MHz@5V | 10MHz@3V ) 16MHz@3V | 2aMHz@3-5v Jl 16MHz@5v | 16MHz@3v I 16MHz@5V

(New CISC)

* 16 M address space

* 32 MIPS or better/

* Improved 32-bit
multiplier instructions

* Barrel shifter

* 4-channel DMA+DMA

*16 M address * 16-bit multiplier
space * High-speed M1 Gc/ 80

20 MIPS or interrupt processing
better * 4-channel DMA (CISC + Rlsc)

(CISC+RISC)

Memory development/
» Functional development

Power Linek
TV HDD Recorder Note PC  Communication

CAN
M16C/6N4 [ M16C/6N5 [ M16C/6NK, SNM M18C/6NL, GMM
M16C/6V M16C/6H M16C/6K M16C/6S 20MHz@5V J§ 20MHz@5V § 20MHz@5V J| 20MHz@5V
CCD,0SD Qi Teletext, etc. | Keyboard PLC @ A @ R

Slim function ASSP MCU ASSP MCU
Small pin count

w » Compact package *k * * % *
g“:‘:’;mﬂ") M16C/26 M16C/26A M16C/28 M16C/29 M16C/10
(New CISC) ! Hz 20MHz 20MHz 20MHz 20MHz 16MHz@5V

* Single-chip CANX1
CAN *
M1BC/24 M16C/1IN
USB2.0 16MHz@5V
CANX1

ASSP MCU
* Compact package (20 to 32-pin)
*10 to 20MHz R8C/12 R8C/13 RBC/15 R8C/1 7 R8C/1 9 RBC/Z1 R80/23 R80/25
« Single-chip 16MHz@3-5V §§ 20MHz@3-5V § 20MHz@3- 5V 20MHz@3- 5V 2[IMHZ@3 5V 2I]MHZ@3 5V 20MHZ@3 5V 20MHZ@3 5V
(New CISC)
R8C/10 R8C/11 RBC/14 R80/16 R80/18 RBC/ZD R80/22 RBC/Z
16MHz@3-5V j§ 20MHz@3-5V § 20MHz@3-5V J| 20MHz@3-5V @ 20MHz@3-5V | 20MHz@3-5V | 20MHz@3-5V J§ 20MHz@3-5V

20-pin
% :New product Y% :Under development ¥ : In planning stage



[1M32C/80 Series

¢ Broad Range of Applications

Digital audio Low electromagnetic interference, large RAM capacity Automotive :},‘:,:,”powe, e P ibllity, low ic interference,
Mobile phones/telephones | Ultra-low power ion, program efficiency, pi ing capabilities Memory devices Processing capabilities, low power consumption, on-chip flash memory
Household appli High: ionality peripherals VCRs, TVs Peripherals, low electromagnetic interference, low power consumption
Cameras Ultra-low power consumption, processing capabilities Wireless data terminals | Ultra-low power pti Itra-low electr ic interference
PC-related products I;;g:;lp%:‘:'ael; on-chip fl.ash Ir%‘gmory : oy, General industrial equipment ;rnlzripher.als, on-ch‘i; .flas:lon"lnwemory ! il

M32C/80 Series Features

* M32C/80 Series CPU Overview

* The M32C/80 series MCUs are upward code compatible
with M16C/80 devices and include high-speed versions
(32MHz at 5V) for easy performance upgrades

* Enhanced 32-bit operating instructions, including sum-of-
products operation for DSP function, provide three times
the processing capabilities of MCUs in the M16C/62
Group

e Peripheral functions on various models include CAN,
LIN, enhanced A/D, and DMAC functions; 2 peripheral
power supplies; and high-level data link controllers

¢ An input-capture timer and an output-comparison timer
aid the design of sensor applications, motor controllers,
etc.

M32C/80 Group M32C/84 Group
M32C/81 Group M32C/85 Group
M32C/82 Group M32C/86 Group
M32C/83 Group M32C/87 Group (New Product)

Performance

Machine cycles 31.2ns (5V at 32MHz)

Address space 16M bytes

Number of
Instructions

108

Registers

General-purpose registers : 16-bit x4 X 2 banks

24-bitx4 x2 banks
Dedicated registers: 16-bitx 1, 24-bitx 4
High-speed interrupt registers and DMAC-related
registers are implemented.

M32C/88 Group* (Under development)
M32C/94 Group* (Under development)
M32C/95 GI‘Ole* (Under development)

* : Refer to the CAN MPUs and MCUs section.
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M16C Family

32/16-bit CISC []M32C/80 Series

* Specifications (M32C/80 Series)

Group M32C/80 M32C/81 M32C/82 M32C/83
(Note1) | (Note1) A A A
-9 o -9 o o -9 -9 -9
a2l |||z |S|E|lC|E|G|S| 6|0
308 2/ 2/2 5/ 2/ 5/ %/ 8|8 8 5/% 8| %
el |6 8| %/5/ %% %3 18 8% % %8 8|8 % elsls
Type No. [¢] [¢] [¢] [$] o Qo T I I I x I
P 2| & & |a|s|s|s|=|s|2|5|E|s|s5|s|5|E || 2|2
1= o 1= o =) =) ) ) ] z <] <] <] <] © © 0 0 ] V] v )
(=3 (=3 (=3 =3 - - - - - - o o o o o o o o o [v] [v] (v}
@ =3 =3 =3 @ -] @© @ © © «© @© @ @ @© @© @® © @ @ @ @
(=3 (=3 =3 =3 =3 =3 (=] o (=3 (=3 (=3 (=3 =3 =3 =3 =3 =3 o o (=3 (=3 (=3
[} @ @« « « « () (] @ @ [} @ @ @ @ « « () (] @ @ @
= = = = = = = = = = = = = = = = = = = = = =
ROM(Bytes) - 128K 320K 384K 320K 384K 512K
RAM(Bytes) 8K 10K 12K [ 10K [ 12K 24K 31K 24K | 31K
ROM Type* L M F
TRETRY Data Flash -
P s it _ 1D code check function,
rogram Security ROM code protecting function
CPU M32C/80 Core
Basic Instructions 108
CPU Minimum Instruction Execution Time (ns) 31.3 (@32MHz)
Multiplier 16x16—32
A 16X16+48—48
Barrel Shifter Yes
DMA DMAC (Channels) 4
DTC/DMACIT DMAC II (Starts by all peripheral interrupt factors)
Address Space (Bytes) 16M

External Bus | External Bus Interface

Support for insertion of 1 to 6 wait states,
Outputs 4 chip-select signals
(€S0, CS1, €S2, CS3)

Support for insertion of 1 to 3 wait states, Outputs 4 chip-select signals (CS0, CS1, CS2, CS3)

Bus Structure Selectable from Separate bus, Multiplex bus, Address Bus Width can be selected (8-bit/16-bit), The number of output address buses can be selected (16/20)
DRAM Controller - \ Yes
Clock Generation Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Power source oscillation is about 2 MHz (On-chip oscillator can be used as about 1 MHz system clock)
Oscillation Stop Dt Yes
Frequency Divider 1/n(n=1,2,3,4,6,8, 10,12, 14, 16)
Power Save Normal of mode (High-Speed, Medium-Speed, Low-Speed, Low-Power C | On-chip Oscillator, On-chip Oscillator Low-Power C ption), Wait mode and Stop mode
Power Supply | Power-On Reset/POR -
Voltage D Low Voltage Di ion/LVD Low voltage -
Resolution X Channels 10-bitx 10 10-bit x 26 ‘ 10-bit x 34 ‘ 10-bit x 26 10-bit x 34 ‘ 10-bit X 26 320::23;
S/DICe ey Sample and Hold Yes
Multi-Channel Sample and Hold - ‘ Yes
D/A Converter | Resolution X Channels 8-bitx2
8-bit -
16-bit Timer AX5, Timer BX6
Pr | -
Input Capture - 5 12 5 12 5 12
Output Compare - 8 20 8 20 10 28
" 5 (Timer A) + . 5 (Timer A)+ 5 (Timer A)+ |5(TimerA)+
Timer PWM Output 5 (Timer A) . 8;;‘::;;‘1\:) |70) \ 2((1 (InI;;I)Iig)enl o (fn(t:::‘:;nl:)l;:)) ) 2o( (|n|’;g)|ig£m 10( (|?Itg)||gglm Zﬂl{lrseb\]\iglm
Real-Time Port - 3 (Intelligent 1/0) 8 (In:leg;gent 3 (Intelligent 1/0) 8 (In':;acI;)lgent 4 (In:;eg;gent 15(Inl%l:\gem
Event Counter 11(Timer A, Timer B)
2-Phase Encoder Input pm:g:\;iu;::;t‘::ﬁmI:;s.;.?:;lm' Event counter two-phase pulse signal processing x 3 (Timer A2, Timer A3, Timer A4)+2 (Intelligent I/0)
3-Phase Inverter Control Three-Phase Motor Control Timer X1 (Timer A4, Timer A1, Timer A2, Timer B2, Dead Time Timer)
Watchdog Timer Yes

Clock Sync./ Clock Async.

5 (UARTO to UART4) |

5 (UARTO to UARTA) + 2 (Intelligent /0)

Serial Interface | Clock Sync. Only

Clock Async. Only

LQFP

I:C-bus 5 (UARTO to UART4)
IEBus 5 (UARTO to UART4) | 5 (UARTO to UART4) + 2(Intelligent 1/0)
Smart Card/SIM 5 (UARTO to UART4)
SSU/Special Serial I/10 5 (UARTO to UART4)
CAN [ channels — [ 1 (CAN 2.0B) [ — [ 1(CAN2.0B)
| Buffers - \ 16 \ - \ 16
IrDA -
CRC Calculation Circuit 1 (Based on CRC-CCITT (X" + X2+ X5+1))
X/Y Converter Yes
Input Only (Numbers) 1
CMOS I/0 Only (Numbers) 45 85 [ 121 ] 85 [ 121 85 121
1/0 Ports N-Channel Open Drain Port (Numbers) 2 (P70, P71)
High Current Drive Port -
Pull-Up Resistor Yes (Pull-up resistor can be set every four ports)
p ) | External 8
. .| On-Chip Debug Yes (Only Flash memory version)
Debugging Function 1= = v Flash Program Yes (Only Flash memory version)
ROM Correction Function 8 \ 4
Other F
Others -
Package 100-pin LQFP, 100-pin QFP ‘ 144-pin LQFP ‘ 100-pin LQFP, 100-pin QFP 144-pin LQFP ‘100""" LOFP, ‘ 144-pin

100-pin QFP

Operating Frequency/Supply Voltage

32MHz/4.2 to 5.5V, 24MH2/3.0 to 5.5V ‘

32MHz/4.2 to 5.5V, 20MH2/3.0 to 5.5V

Operating Ambient Temperature (°C)

-20 to 85, -40 to 85

1 Built-in boot loader function ROM less version 2 TAO/OUTC20, TA2/OUTC11 and TA3/OUTCOO are sharing the pin, and it is necessary to select the function.
* M: mask ROM version, F: flash memory version, L: ROM-less version



[1M32C/80 Series

» Specifications (M32C/80 Series)

Group M32C/84
x * x x x x
o o o o o o a
Elo | k|G| |Q g || g
« | S| X | 8RR | X b ¥ « | 8 [ B8] R
PR |R|R| X% | %2888 s |a|s & |R|%|[%|8| 8|8
Type No. O | O | w | w| S| =S = O | w | S
> s 1 2| S| 8| 2|8 ||| E|E|E | E|le|2|B| 8|85 E|E|R
=] =3 =] =] o =] o« [} ] o« [} o« ] o« oN N o wn wn n wn
< < < < < < < < < < < < < < < < < < < < <
=] @© @ @ @© =] @© @ @ @ =] @ @© =] @© @© @ @ =] @© @©
=3 (=3 o (=3 (=3 =3 (=3 (=] (=3 (=3 =3 (=3 (=3 =3 (=3 (=] (=3 (=3 =3 (=3 (=3
(] [} () (2] [} (] @ (] (] [} () (] (] (2] [} () (] [} (] (] (]
= = = = = = = = = = = = = = = = = = = = =
ROM(Bytes) - 128K 192K 320K 320K +4K | 384K+4K | 512K+4K — | 128K | 192K | 320K |320K+4K 384K +4K|512K +4K
RAM(Bytes) 10K 16K 24K 10K 16K 24K
Memory ROM Type* L M [ F L m [ F
Data Flash - \ Yes - \ Yes
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M32C/80 Core
Basic Instructions 108
cPU Minimum Instruction Execution Time (ns) 31.3 (@32MHz2)
Multiplier 16x16—32
Multiply-A 16X16+48—48
Barrel Shifter Yes
DMA DMAC (Channels) 4
DTC/DMACII DMACII (Starts by all peripheral interrupt factors)
Address Space (Bytes) 16M

External Bus

External Bus Interface

Support for insertion of 1 to 6 wait states, Outputs 4 chip-select signals (CS0, CS1, CS2, CS3), Page mode support (ROMless version only).

EXF Bus Structure Selectable from Separate bus, Multiplex bus, Address Bus Width can be selected (8-bit/16-bit), The number of output address buses can be sel 1 (16/20)
DRAM Controller -
Clock Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Power source oscillation is about 2 MHz (On-chip oscillator can be used as about 1 MHz system clock)
Oscillation Stop Detection Yes
Frequency Divider 1/n(n=1,2,3,4,6,8,10,12, 14, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power C ption, On-chip Oscillator, On-chip Oscillator Low-Power C Wait mode and Stop mode
Power Supply | Power-On Reset/POR -
Voltage Detection | Low Voltage D ion/LVD Low voltage
Resolution X Channels | 10-bitx 10 10-bit X 26 12-1b: 10-bit x 34
SDICeRE ey Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels 8-bitx 2
8-bit -
16-bit Timer A X5, Timer Bx6
Input Capture 8
Timer Output Compare 8
PWM Output 5 (Timer A) + 8 (Intelligent I/0) ' 5 (Timer A) + 8 (Intelligent I/0)
Real-Time Port -
Event Counter 11 (Timer A, Timer B)
2-Phase Encoder Input Event counter two-phase pulse signal processing X 3 (Timer A2, Timer A3, Timer A4)+1 (Intelligent I/0)
3-Phase Inverter Control Three-Phase Motor Control Timer X 1 (Timer A4, Timer A1, Timer A2, Timer B2, Dead Time Timer)
Watchdog Timer Yes
Clock Sync./ Clock Async. 5 (UARTO to UART4) + 2 (Intelligent 1/0)
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus 5 (UARTO to UART4)
IEBus 5 (UARTO to UART4)
Smart Card/SIM 5 (UARTO to UART4)
SSU/Special ‘Serial 1/0 5 (UARTO to UART4)
Channels 1 (CAN 2.0B)
CAN ‘ Buffers 16
IrDA -
CRC Calculation Circuit 1 (Based on CRC-CCITT (X'°+ X'+ X°+1))
X/Y Converter Yes
Input Only (Numbers) 1
CMOS I/0 Only (Numbers) 45 85 [ 81 ] 121
1/0 Ports N-Channel Open Drain Port (Numbers) 2 (P70, P71)
High Current Drive Port -
Pull-Up Resistor Yes (Pull-up resistor can be set every four ports)
Interrupts(Sources) | External 8

Debugging Function

On-Chip Debug

Yes (Only Flash memory version)

On-Board Flash Program

Yes (Only Flash memory version)

Other F

ROM Correction Function

8

Others

Pack
P

100-pin LQFP, 100-pin QFP [ 144-pin LQFP

Operating Frequency/Supply Voltage

32MH2z/4.2 to 5.5V, 24MH2/3.0 to 5.5V

Operating A

Temperature ('C)

-20 to 85, -40 to 85

1 TAO/OUTC20, TA2/OUTC11 and TA3/OUTCOO are sharing the pin, and it is necessary to select the function.

% :New product % % : Under development

2 Clock asynchronous (UART) of Intelligent I/O is 1 channel.
* M: mask ROM version, F: flash memory version, L: ROM-less version
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M16C Family

32/16-bit CISC []M32C/80 Series

* Specifications (M32C/80 Series)

Group M32C/85 M32C/86 M32C/87*
a . I | % X
€| g g & | & &
2| x| 5 x s X | B Z | x
XX | & 8| &8 |4d|e| X | 8|8 |a [R5 8|8 %8
Type No. s 2|22/ 2 |58 | (28|88 |2|2|58|=2|2
S O~ T O O - - O O~ B~ -~ -~ O O A
3 @ 3 3 3 3 ] 3 3 3 8 | @ 2 & & ] & & &
2/ 8 8| 8|8 |8|8|8/8|28/8|8/8|8/ 8|8 /,¢8|8]|sg
= = = = = = = = = = = = = = = = = = =
ROM(Bytes) 320K 320K +4K 384K +4K 512K+4K | 320K [320K+4K|384K+4K| 512K +4K 512K 1M +4K 512K [1M+4K
RAM(Bytes) 24K 31K 48K 31K | 48K
Memory ROM Type* M [ F [ M ] F M F M F
Data Flash - \ Yes \ - \ Yes - Yes - Yes
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M32C/80 Core
Basic Instructions 108
cPU Minimum Instruction Execution Time (ns) 31.3 (@32MHz2)
Multiplier 16x16—32
Multiply-A 16X16+48—48
Barrel Shifter Yes
DMA DMAC (Channels) 4
DTC/DMACIT DMACII (Starts by all peripheral interrupt factors)
Address Space (Bytes) 16M
External Bus | External Bus Interface Support for insertion of 1 to 6 wait states, Outputs 4 chip-select signals (CS0, CS1, CS2, CS3)
Expansi Bus Structure lectable from Separate bus, Multiplex bus, Add Bus Width can be sell 1 (8-bit/16-bit), The number of output address buses can be selected (16/20)
DRAM Controller -
Clock Generation Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Power source oscillation is about 2 MHz (On-chip oscillator can be used as about 1 MHz system clock)
Oscillation Stop Di Yes
Frequency Divider 1/n(n=1,2,3,4,6,8,10,12, 14, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power Ci On-chip Oscillator, On-chip Oscillator Low-Power C ption), Wait mode and Stop mode
Power Supply | Power-On Reset/POR -
Voltage D Low Voltage Di /LVD Low voltage
Resolution X Channels 10-bit X 26 10-bit X 34 10-bit X 26 10-bit x 34
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels 8-bitx 2
8-bit -
16-bit Timer AX5, Timer BX6
Pr | -
Input Capture 8
Output Compare 8 10 16
UL PWM Output 5 (Timer A)+8 (Intelligent /0" 5 (Timer A) +8 (Intelligent 1/0) (f‘,,g:.?;,i',,’?’.,t,i Z‘J!H.Z,Lﬁl ;(1):);
Real-Time Port - 3 (Intelligent 1/0) 8 (Intelligent /0)
Event Counter 11 (Timer A, Timer B)
2-Phase Encoder Input Event counter two-phase pulse signal processing X 3 (Timer A2, Timer A3, Timer A4)+1 (Intelligent I1/0)
3-Phase Inverter Control Three-Phase Motor Control Timer X1 (Timer A4, Timer A1, Timer A2, Timer B2, Dead Time Timer)
Watchdog Timer Yes

Clock Sync./ Clock Async.
Serial Interface

6 (UARTO to UARTS5)
+2 (Intelligent 1/0)2

7 (UARTO to UARTG)

i 2
5 (UARTO to UART4) + 2 (Intelligent I/O) +2(ntelligent 10) 2

Clock Sync. Only

Clock Async. Only

I’C-bus 5 (UARTO to UART4)
IEBus 5 (UARTO to UART4) ‘ 5 (UARTO to UART4) +1 (Intelligent I/0)
Smart Card/SIM 5 (UARTO to UART4)
SSU/Special ‘Serial /0 5 (UARTO to UART4)
Channels 2 (CAN 2.0B)
<L | Buffers 16
IrDA - [ Yes
CRC Calculation Circuit 1 (Based on CRC-CCITT (X' + X2+ X5+1))
X/Y Converter Yes
Input Only (Numbers) 1
CMOS /0 Only (Numbers) 85 [ 121 [ 85 121
1/0 Ports N-Channel Open Drain Port (Numbers) 2 (P70, P71)
High Current Drive Port -
Pull-Up Resistor Yes (Pull-up resistor can be set every four ports)
Interrupts(Sources) | External 8 \ 1
X .| On-Chip Debug Yes (Only Flash memory version)
Do i On-Board Flash Program Yes (Only Flash memory version)
ROM Correction Function 8
Other Functions Others _ M.pnas; _
Pack 100-pin LQFP, 100-pin QFP 144-pin LQFP 100-pin LQFP, 100-pin QFP ‘ 144-pin LQFP

Operating Frequency/Supply Voltage

32MHz/4.2 to 5.5V, 24MH2/3.0 to 5.5V

Operating Ambient Temperature (°C)

-20 to 85, -40 to 85

1 TAO/OUTC20, TA2/OUTC11 and TA3/OUTCOO are sharing the pin, and it is necessary to select the function.

% :New product % % : Under development

2 Clock asynchronous (UART) of Intelligent I/O is 1 channel.

* M: mask ROM version, F: flash memory version



[1M32C/80 Series

e Memory Capacity (ROM/RAM) (M32C/80 Series) 144-pin @@ 100-pin
ROM (Bytes)'

M3087BFL GP*

1024K+4 FP* GP

= W30865F4
W30852F) M30845F!
912K+4 é M30850Fd grwsp M30853F!

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
| |
( 1 1
1 1
1 1
384K+4 ; . . | 3085 : :
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
| | | | - ' 44 ' i |
1 1 1 1 M30825MH GP M30828MH GP 1
. . . . L M30823MH ) FP GP, 10 M30826MH ) Fp GPmu :
| | | | : : |
1 1 1 1 p 1 1 1
: : : : SR 6F : l
! ! ! ! M30845FW ! !
320K+4 ! ! ! - CHBTBSSFI> oGP : :
| | | | MEGB4EFW | |
| | | | | | |
! ! ! ! (oogssm) G [ ! !
| | | | M30845MW ) GP | |
; ! ! ! M30825MW GP : :
1 1 1 1 M30853MW ) FP GP 1 1
! ! ! ! N30843MW ) FP GP : :
- - - - CHstezam) e e Lo - -
1 1 1 1 \ 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1
! ! 1| ((M30842ME ) : : :
1 1 1 | ((M30840ME ) 1 1 1
| | | | | |
1 1 1 1 1 1
1 1 1 1 1 1
1 L 44 1 1 1
I GP I : : :
1 M3081LMC ) FP GP ] 1 1 1
| . . | | |
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
I I 144 1 1 1 1 1
W30800SA/ , FP GP | | /M308428 GPH : : : i i
M30800SA-BL/ ~ FP GP M30840S / Fp+Gp+ : : : : :
: 100 : 100 ] ] | | !
1 1 1 1 1 1 1 RAM
8K 10K 12K 16K 24K 31K 48K (Bytes)
:) The M in M3xxxxMx indicates the mask ROM version. Package Lead Pitch
<> The F in M3xxxxFx indicates the flash memory version. o FP 100-pin QFP (PRQP0100JB-A(100P6S-A)) 0.65
/7 The S in M3xxxxSx indicates the ROM-less version. -PIn —Gp 100-pin LQFP (PLQP0100KB-A(100P6Q-A)) 0.5
1 “4+4K” refers to data flash memory 144-pin | GP 144-pin_ LQFP (PLQP0144KA-A(144P6Q-A)) 0.5

2 ROM-less version with on-chip boot loader function * :New product % : Under development

* Itis an old package code inside ()
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M16C Family

32/16-bit CISC [C1JM16C/80 Series

M16C/80 Series Features

*M16C/80 MCUs inherit the features of M16C/62A ¢ M16C/80 Series CPU Overview
devices and can operate at speeds up to 20MHz

* A 16M byte address space accommodates applications Performance | Machine cycles 50ns (5V at 20MHz)
that use mass memory (image processors, etc.) Address space 16M bytes

¢ All memory space can be operated by all commands,
and software development is also easy Mstroctions | 106

* Enhanced 32-bit operating instructions, including sum- Registers Data registers - 16-bit x4 x 2 banks
of-products operation for DSP function, provide three Address registers : 24-bit X4 x2 banks
times the processing capabilities of MCUs in the T et rontators emdl DMACrelated
M16C/62 Group registers are implemented

e Interrupt response speed is very fast (250ns with 20MHz
clock), to help safeguard critical real-time embedded
systems



[1M16C/80 Series

» Specifications (M16C/80 Series)

Group M16C/80
(Notet) (Note1) (Note1) (Note1) (Note1) (Notet)
o o o o o o
™ o w [ o (0]
- - - ] x o] ;5 ;5 | | x §
a2l alalflalalX|X|a|8/X % |2(8|alalalsa|lX|8/%|8
Heete 668 84 8 8 8 5 5855|5882 2 285 8¢
2| 8|8 8| 8|8 |8|8|8| 8| 8|8/ 8/ 8/ 8| 83| 3| 83| 8| 8| 8|8|8|8
8|88/ 8 8|8/8/ 8| 8|8/ 8|8/8/ 8|8|8|8/8/ 8|8/ g8/ 8|88
= = = = = = = = = = = = = = = = = = = = = = = =
ROM(Bytes) - 128K 256K - 128K 256K
RAM(Bytes) 10K 24K 10K 20K 10K | 24K 10K 20K
Memory ROM Type* L M F M ‘ F L M F M F
Data Flash -
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/80 Core
Basic Instructions 106
cPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 16x16—32
Multiply-A 16X16+48—48
Barrel Shifter -
DMAC (Channels) 4
BLIE DTC/DMACII -
Address Space (Bytes) 16M
External Bus | External Bus Interface Support for insertion of 1 to 3 wait states, Outputs 4 chip-select signals (CS0, CS1, CS2, CS3)
EXF ion Bus Structure Selectable from Separate bus, Multiplex bus, Address Bus Width can be selected (8-bit/16-bit), The number of output address buses can be sel 1 (16/20)
DRAM Controller Yes (EDO, For the first page)
Clock Circuit 2 circuits (Main clock, Sub-clock)
PLL -
Subclock Yes
Clock On-Chip Oscillator -
Oscillation Stop Detection -
Frequency Divider 1/n(n=1,2,3,4,6, 8,10, 12, 14, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power Consumption), Wait mode and Stop mode
Power Supply | Power-On Reset/POR -
Voltage Detection | Low Voltage D /LVD -
Resolution X Channels 10-bitx 10
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels 8-bitx 2
8-bit -
16-bit timer AX5, timer BXx6

P 1
Pr

Input Capture

Output Compare

Ti
imer PWM Output

5 (Timer A)

Real-Time Port

Event Counter

11 (Timer A, Timer B)

2-Phase Encoder Input

Event counter two-phase pulse signal processing X 3 (Timer A2, Timer A3, Timer A4)

3-Phase Inverter Control

Three-Phase Motor Control Timer X 1(Timer A4, Timer A1, Timer A2, Timer B2, Dead Time Timer)

Watchdog Timer

Yes

Clock Sync./ Clock Async.

5 (UARTO to UARTA4)

Serial Interface | Clock Sync. Only

Clock Async. Only

I’C-bus 3 (UART2 to UART4)
IEBus 3 (UART2 to UART4)
Smart Card/SIM 3 (UART2 to UART4)
SSU/Special ‘Serial /0 3 (UART2 to UART4)
Channels -
CAN | Buffers -
IrDA -
CRC Calculation Circuit 1 (Based on CRC-CCITT (X'®+ X"+ X°+1))
X/Y Converter Yes
Input Only (Numbers) 1
CMOS /0 Only (Numbers) 45 [ 85 [ 81 121
1/0 Ports N-Channel Open Drain Port (Numbers) 2 (P70, P71)
High Current Drive Port -
Pull-Up Resistor Yes (Pull-up resistor can be set every four ports)
pis External 8

On-Chip Debug

Yes (Only Flash memory version)

L e On-Board Flash Program

Yes (Only Flash memory version)

Other Fi ROM Correction Function

4

Others

Pack

P

100-pin LQFP, 100-pin QFP [ 144-pin LQFP

Operating Frequency/Supply Voltage

20MH2z/4.2 to 5.5V, 10MHz/2.7 to 5.5V

Operating Ambient Temperature (°C)

-20 to 85, -40 to 85

1 Built-in boot loader function ROM less version
* M: mask ROM version, F: flash memory version, L: ROM-less version
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M16C Family

32/16-bit CISC [C1JM16C/80 Series

e Memory Capacity (ROM/RAM) (M16C/80 Series) 144-pin 100-pin
ROM (Bytes) ' |
[ ep Y
M30805MG GP
M30803FG FP GP
l FP GP (yq)

Gp
GP
FP GP
FP GP g

144 144
W308025 gp 1 [ W30S /  GP
M308028-B| GP M30805S-B! GP
FP GP M30803S q FP GP
FP GP M308038S-B! FP GP g
1 1
1 1
RAM
10K 20K 24K (Bytes)
:) The M in M3xxxxMx indicates the mask ROM version. Package Lead Pitch
M UL (mm)
:> The Ein M3xxxx£x indicates the flash memory version. J— FP 1 OO-pin QFP (PRQPO1 00J B-A(1 OOPGS-A)) 0.65
["7 The S in M3xxxxSx indicates the ROM-less version. -PIn —ep 100-pin LQFP (PLQP0100KB-A(100P6Q-A)) 0.5
" ROM-less version with on-chip boot loader function 144-pin | GP 144-pin_ LQFP (PLQP0144KA-A(144P6Q-A)) 0.5

* Itis an old package code inside ()



[1M16C/60 Series

M16C/60 Series Features

* Achieves high speed operation with low power
consumption current operation
Low-power M16C/62 devices achieve a minimum execution time of 41.7ns
with 24MHz clock

» Establishes the center of the popular M16C MCU family
A true workhorse for embedded systems, encompassing a broad range of
devices that includes MCUs optimized for general-purpose, automotive/industrial
and PC applications, among many others

* Has extensive on-chip peripheral functions
Span of built-in functions includes 11 timers, five serial interfaces, up to 24-
ch A/D (M16C/62P), 2-ch D/A, 2-ch DMA, CAN, LIN, etc.

* Provides highly efficient 16-bit timers and control circuit
Simplifies design of systems for controlling 3-phase motors

» Offers a special multiple-capability serial I/O function
Provides UART/serial interface, plus connectivity to 12C bus, IEBus, SIM
interface

» Offers super-low consumption current, extremely-low
radiated noise, and a wide-temperature-range operation,
accommodating a broad span of applications

M16C/62P Group

e Inherits features of M16C/62A, 62N and 62M groups,
enabling support for many applications

* High-speed processing (24MHz @ 3-5V, On-chip PLL),
1.5 times speed of M16C/62A and 62N

e Can use 3V and 5V power supply, enabling the direct
connection of 3V type memory to 5V type device

e Can connect with large number of devices through
IEBus and I2C-bus subset supported SIO (3ch)

e Can choose a wait-cycle insertion from 0 to 3, enabling
connection to slow devices

* Offers even higher reliability with enhancement of watch-
dog timer, internal oscillation-stop detection circuit and
new reset circuit

M16C/62A Group

» Offers super-low consumption current, extremely-low
radiated noise, and wide-temperature-range operation,
accommodating a broad span of applications

* Operates over a large supply voltage range: 2.7V to 5.5V

e Achieves up to 16MHz speed (4.2V to 5.5V)

* Has many on-chip peripheral functions, including 11 16-bit
timers, 5-ch serial interface, 10-ch 10-bit A/D, 2-ch 8-bit
D/A, and DMA

e Provides a 3-phase inverter PWM function for motor control
applications

e Addresses 1M byte of memory space for data-intensive
applications such as test-system probe tips

¢ Includes versions with up to 256KB of Flash memory with
high-speed rewrite capability

* M16C/60 Series CPU Overview

Performance Machine cycles M16C/62P
41.7ns (24MHz)

Address space 1M bytes

Number of 91
Instructions

Data registers : 16-bit X4 x 2 banks

Registers Address registers : 16-bitx2 X 2 banks
Dedicated registers : 16-bit x5
M16C/62N Group

¢ Provides most of the features of the M16C/62M group,
including low-voltage and fast operation, with speeds up
to 16MHz at 3.0V for most versions

e Includes circuit advances that achieve lower current
consumption for battery powered applications (Mask
ROM version draws only 12.5mA operating at 16MHz)

* Has an A/D converter that delivers high accuracy (10-
bits +/- 2 LSB [VCC=8.3 V]) and high resolution in low
voltage operation

* Includes a watch-dog timer (WDT) that generates a H/'W
reset when overflow occurs, thereby enhancing system
reliability

M16C/62M Group

* Offers super-low consumption current, extremely-low
radiated noise, and wide-temperature-range operation,
accommodating a broad span of applications

» Operates over a supply voltage range of 2.2V to 3.6V

* Achieves up to 10MHz speed (2.7V to 3.6V)

* Has many on-chip peripheral functions, including 11 16-bit
timers, 5-ch serial interface, 10-ch 10-bit A/D, 2-ch 8-bit
D/A, and DMA

¢ Provides a 3-phase inverter PWM function for motor control
applications

e Addresses 1M byte of memory space for data-intensive
applications such as test-system probe tips

¢ Includes versions with up to 256KB of Flash memory with
high-speed rewrite capability
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M16C Family

32/16-bit CISC [IJM16C/60 Series

e Specifications (M16C/60 Series : M16C/62P Group)

Group M16C/62P
x * * x *
A | A - o o | & o o a | A i | A o
5] 5} [} [C] [C] [} [C] o Y o [C] [} S
=< = = ” = = ; = = = = = =
2 x = = = x = = =
= S % e > & * x S & % x % > ” > & %
Type No. s | 4|2 | |8 |8 | & | 5|8 |8 | £|& ¢ | ¢ | |¢£/2|¢2
= = frd = = [ = = = e = = = = = = i T
& & & & & S & & < & & & PN & & N § §
© © © © © © © © © © © © © © © © © ©
=3 =3 =3 =3 =3 =3 =3 =3 =3 =3 o =3 =3 =3 =3 =3 =3 o
o« @ o« @ o @ o« @ o« @ @ [} @ o« @ o @ o«
= = = = = = = = = = = = = = = = = =
ROM(Bytes) 48K 64K |64K+4K| 96K | 128K |128K+4K| 192K 256K 256K +4K 320K 384K 384K +4K|512K +4K
RAM(Bytes) 4K 5K 10K 12K 20K | 20K | 16K | 24K [ 31K | 16K | 24K | 31K
Memory ROM Type* M F M [ F M F M [ F
Data Flash - | Block A - |Block A - Block A - | Block A
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
cPU Minimum Instruction Execution Time (ns) 41.7 (@24MHz2)
Multiplier 16x16—32
Multiply-A i 16X16+32—32
Barrel Shifter —
DMAC (Channels) 2
DMA
DTC/DMACIT —
Address Space (Bytes) 1M
e e . _ Support for insertion of 1 to 3 wait states, Outputs 4 chip-select signals (CS0, CS1, CS2, CS3),
External Bus Available to 4 Mbytes by address space expansion function
Expansion Bus Structure _ Selectable from Separate bus, Multiplex bus, Address Bus Width can be selected (8-bit/16-bit),
The number of output address buses can be selected (16/20)

DRAM Controller -

Clock Generation Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
On-Chip Oscillator Yes
Clock Oscillation Stop D i Yes
Frequency Divider 1/n(n=1,2,4,8,16)
TR T Normal operating mode (PLL operation, High-Speed, Medium-Speed, Low-Speed, Low-Power Consumption,

On-chip Oscillator, On-chip Oscillator Low-Power Consumption), Wait mode and Stop mode
Power Supply | Power-On Reset/POR -

Voltage Detection | Low Voltage D ion/LVD Low voltage
Resolution X Channels 10-bit X 26

A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -

D/A Converter | Resolution X Channels 8-bitx2
8-bit -
16-bit Timer AX5, Timer Bx6
Pr I -
Input Capture -
Output Compare -

Timer PWM Output 3 (Timer A) 5 (Timer A)
Real-Time Port -
Event Counter 5 (Timer A) + 6 (Timer B)

Event counter two-phase pulse signal

2basslEncategineut processing x 2 (Timer A3, Timer A4)

Event counter two-phase pulse signal processing x 3 (Timer A2, Timer A3, Timer A4)

3-Phase Inverter Control - Three-Phase Motor Control Timer X 1
Watchdog Timer Yes
Clock Sync./ Clock Async. 2 (UARTO, UART1) \ 3 (UARTO to UART2)
Serial Interface | Clock Sync. Only 2 (SI/03, SI/04)
Clock Async. Only 1(UART2) [ —
I:C-bus 3 (UARTO to UART2)
IEBus 3 (UARTO to UART2)
Smart Card/SIM 1 (UART2)
SSU/Special ‘Serial /0 3 (UARTO to UART2:Special mode 2)
Channels -
CAN \ Buffers -
IrDA -
CRC Calculation Circuit 1 (Based on CRC-CCITT (X' + X2+ X°+1))
X/Y Converter -
Input Only (Numbers) 1
CMOS I/0 Only (Numbers) 68 [ 111
1/0 Ports N-Channel Open Drain Port (Numbers) 2
High Current Drive Port -
Pull-Up Resistor Yes
p ) | External 5 8
. .| On-Chip Debug Yes (Only Flash memory version)
LRI On-Board Flash Program Yes (Only Flash memory version)
Other Functi ROM Correction Function Address agreement x 4
Others 3V, 5V interface
Package 80-pin QFP 128-pin LQFP
Operating Frequency/Supply Voltage 24MHz/3.0 to 5.5V, 10MHz/2.7 to 5.5V
Operating Ambient Temperature (°C) -20 to 85, -40 to 85

* M: mask ROM version, F: flash memory version % :New product Y% : Under development



[1M16C/60 Series

e Specifications (M16C/60 Series : M16C/62P Group)

Group M16C/62P
x x x x
o o o o o o o o o o o o
£ g% ¢ AR AR £ g &g
] ] = = = = a = = = 2
alala|a| % 2 % 2 el s | X | X | X | X|e|&|X|%|F|3
Type No. w 5] o o} o o o a B o o a o a = & o a
< < o o w w [} [C]
S| & | 6| & 2|2 22| 8| | S|/ | 2| 2| 2| R|=s|g|=2|:=
N N =3 =] o oN N oN o oN o oN = <] o <] o oN N oN
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
=3 o =3 o =3 o =3 o =3 o =3 o =3 o =3 o =3 =3 =3 =3
o« o« o« @ o« o« o« o« o« o« o« o« o« o« o« o« o« o« @ o«
= = = = = = = = = = = = = = = = = = = =
ROM(Bytes) - 48K 64K 64K+4K 96K 128K 128K +4K 192K 256K
RAM(Bytes) 4K 10K 4K 5K 10K 12K
Memory ROM Type* L M [ F M [ F M
Data Flash - | Block A - | Block A -
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
cPU Minimum Instruction Execution Time (ns) 41.7 (@24MHz)
Multiplier 16x16—32
Multiply-A 16X16+32—32
Barrel Shifter —
DMAC (Channels) 2
DMA
DTC/DMACII —
Address Space (Bytes) 1M

External Bus Interface

Support for insertion of 1 to 3 wait states, Outputs 4 chip-select signals (CS0, CS1, CS2, CS3), Available to 4 Mbytes by address space expansion function

External Bus

Bus Structure

DRAM Controller

Selectable from Separate bus, Multiplex bus, Address Bus Width can be selected (8-bit/16-bit), The number of output address buses can be selected (16/20)

Clock Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop Detection Yes
Frequency Divider 1/n(n=1,2,4,8, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power C ption, On-chip Oscillator, On-chip Oscillator Low-Power C Wait mode and Stop mode
Power Supply | Power-On Reset/POR -
Voltage Detection | Low Voltage D /LVD Low voltage
Resolution X Channels 10-bit X 26
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels 8-bitx 2
8-bit -
16-bit Timer AX5, Timer BX6
Input Capture -
. Output Compare -
ey PWM Output 5 (Timer A)

Real-Time Port

Event Counter

5 (Timer A)+6 (Timer B)

2-Phase Encoder Input

Event counter two-phase pulse signal processing X 3 (Timer A2, Timer A3, Timer A4)

3-Phase Inverter Control

Three-Phase Motor Control Timer x 1

Watchdog Timer

Yes

Clock Sync./ Clock Async.

3 (UARTO to UART2)

Serial Interface | Clock Sync. Only

2 (S1/03, SI/04)

Clock Async. Only

I’C-bus 3 (UARTO to UART2)
IEBus 3 (UARTO to UART2)
Smart Card/SIM 1 (UART2)
SSU/Special ‘Serial /0 3 (UARTO to UART2:Special mode 2)
Channels -
CAN | Buffers -
IrDA -
CRC Calculation Circuit 1 (Based on CRC-CCITT (X'®+ X"+ X°+1))
X/Y Converter -
Input Only (Numbers) 1
CMOS 1/0 Only (Numbers) 85
1/0 Ports N-Channel Open Drain Port (Numbers) 2
High Current Drive Port -
Pull-Up Resistor Yes
pis External 8

Debugging Function On:ChipiDsbug)

Yes (Only Flash memory version)

On-Board Flash Program

Yes (Only Flash memory version)

Other Fi ROM Correction Function

Address agreement X 4

Others

3V, 5V interface

Pack

P

100-pin LQFP, 100-pin QFP

Operating Frequency/Supply Voltage

24MH2/3.0 to 5.5V, 10MHz2/2.7 to 5.5V

Operating Ambient Temperature (°C)

-20 to 85, -40 to 85

* M: mask ROM version, F: flash memory version, L: ROM-less version

% : New product
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M16C Family

32/16-bit CISC [IJM16C/60 Series

e Specifications (M16C/60 Series : M16C/62P Group)

Group M16C/62P
x b4
E| & & & | & | & | & & & 8| |8|g|8
o] o] o] o] o] o] > > > > > > x *
S| 8| a|s|5|5|8|8|5|5|8|8|8|8|8|8|alsal|lil|d
Type No. 5 5|82 |8|&| |8 |E|8|s|¢|s|s|s|¢|/&e|¢|¢&|¢8
5/ 3/ %§/s §/3/ /5 5/8|§5/|8|3/3|8 /8| &8 &8 g ¢%
g 8, 8| 8| 8 8| 8| 8| 8|/ &8| 8| 8 8 8| 8| 8| 8| 8| 8| 8
£/ 2|2 | 2|/ 2|2 |2 |2 2|2 |2 |2 |2|2|2|g|2|2|¢2|:¢
ROM(Bytes) 256K 256K +4K 320K 384K 384K +4K 512K +4K
RAM(Bytes) 20K 16K 24K 31K 16K ‘ 24K 31K
Memory ROM Type* M ‘ F M ‘ F
Data Flash — | BlockA - \ Block A
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
cPU Minimum Instruction Execution Time (ns) 41.7 (@24MHz2)
Multiplier 16x16—32
Multiply-A 16X16+32—32
Barrel Shifter -
DMAC (Channels) 2
BIIY DTC/DMACIT -
Address Space (Bytes) 1M
External Bus | External Bus Interface | Support for insertion of 1 to 3 wait states, Outputs 4 chip-select signals (CS0, CS1, CS2, CS3), Available to 4 Mbytes by address space expansion function
Expansi Bus Structure Selectable from Separate bus, Multiplex bus, Address Bus Width can be sell 1 (8-bit/16-bit), The number of output address buses can be selected (12/16/20)
DRAM Controller -
Clock Generation Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2,4,8, 16)
Power Save Normal operating mode (PLL operation, High-Speed, Medium-Speed, Low-Speed, Low-Power Ct ption, On-chip Oscillator, On-chip Oscillator Low-Power C Wait mode and Stop mode
Power Supply | Power-On Reset/POR -
Voltage D Low Voltage Di /LVD Low voltage
Resolution X Channels 10-bit X 26
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels 8-bitx 2
8-bit -
16-bit Timer AX5, Timer BX6
Pr | -
Input Capture -
. Output Compare -
UGG PWM Output 5 (Timer A)
Real-Time Port -

Event Counter

5 (Timer A) + 6 (Timer B)

2-Phase Encoder Input

Event counter two-phase pulse signal processing X 3 (Timer A2, Timer A3, Timer A4)

3-Phase Inverter Control

Three-Phase Motor Control Timer X 1

Watchdog Timer

Yes

Clock Sync./ Clock Async.

3 (UARTO to UART2)

Serial Interface | Clock Sync. Only

2 (SI/03, Sl/04)

Clock Async. Only

I’C-bus 3 (UARTO to UART2)
IEBus 3 (UARTO to UART2)
Smart Card/SIM 1 (UART2)

SSU/Special Serial I/10

3 (UARTO to UART2:Special mode 2)

‘ Channels -
A | Buffers -
IrDA -
CRC Calculation Circuit 1 (Based on CRC-CCITT (X' + X2+ X°+1))
X/Y Converter -
Input Only (Numbers) 1
CMOS I/0 Only (Numbers) 85
1/0 Ports N-Channel Open Drain Port (Numbers) 2
High Current Drive Port -
Pull-Up Resistor Yes
p ) | External 8

Debugging Function On:ChIpIDSbugy

Yes (Only Flash memory version)

On-Board Flash Program

Yes (Only Flash memory version)

Other Fi ROM Correction Function

Address agreement x 4

Others

3V, 5V interface

Pack
P

100-pin LQFP, 100-pin QFP

Operating Frequency/Supply Voltage

24MH2/3.0 to 5.5V, 10MH2/2.7 to 5.5V

Operating Ambient Temperature (°C)

-20 to 85, -40 to 85

* M: mask ROM version, F: flash memory version

% : New product

% % : Under development



[1M16C/60 Series

e Specifications (M16C/60 Series : M16C/62A Group)

Group M16C/62A
o [- % [- % o o o o o o
] [0 [0 [} (Y] [T} S (Y] & 5} &
X X X o3 X X o] S x X x
8 3| 8| %8| %] s | X | & £ 8| %
s 5 5 p P p p (G} D (Y] o o o o P p P
Type No. $| | | | 3|8|38|8|3|&| 29| =g |3 8§
= = = = = = = s = e n 7 %) %) = = =
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() (] (] (] (2] [} [} [} () (] (] (] (] [} [} [} (]
= = = = = = = = = = = = = = = = =
ROM(Bytes) 32K 64K 96K 128K 256K - 32K 64K
RAM(Bytes) 3K 4K 10K 5K 10K 5K ‘ 10K 20K 3K 10K 3K 4K
Memory ROM Type* m [ F M [ F L M
Data Flash —
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
cPU Minimum Instruction Execution Time (ns) 62.5 (@16MHz2)
Multiplier 16x16—32
Multiply-A 16X16+32—32
Barrel Shifter —
DMAC (Channels) 2
DMA
DTC/DMACII —
Address Space (Bytes) M

External Bus Interface

Support for insertion of 1 wait states,
Outputs 4 chip-select signals (CS0, CS1, CS2, CS3)

External Bus

Expansion
P Bus Structure

Selectable from Separate bus, Multiplex bus,
- Address Bus Width can be selected (8-bit/16-bit),
The number of output address buses can be selected (16/20)

DRAM controller

Clock G ion Circuit

2 circuits (Main clock, Sub-clock)

PLL

Subclock

Yes

Clock On-Chip Oscillator

Oscillation Stop Detection

Frequency Divider

1/n(n=1,2, 4,8, 16)

Power Save

Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power Consumption), Wait mode and Stop mode

Power Supply | Power-On Reset/POR

Voltage Detection | Low Voltage D /LVD

Resolution X Channels

10-bitx10

A/D Converter | Sample and Hold

Yes

Multi-Channel Sample and Hold

D/A Converter | Resolution X Channels

8-bitx2

8-bit

16-bit

Timer A X5, Timer Bx6

Pr

Input Capture

Output Compare

Timer PWM Output

3 (Timer A) [ 5 (Timer A)

Real-Time Port

Event Counter

5 (Timer A) +6 (Timer B)

2-Phase Encoder Input

Event counter two-phase pulse signal processing X3

Event counter two-phase pulse signal processing x 2 (Timer A3, Timer A4) (Timer A2, Timer A3, Timer A4)

3-Phase Inverter Control

- Three-Phase Motor Control Timer X 1

Watchdog Timer

Yes

Clock Sync./ Clock Async.

2 (UARTO, UART1) [ 3 (UARTO to UART2)

Serial Interface | Clock Sync. Only

2 (SI/03, SI/04)

Clock Async. Only 1 (UART2) [ —
I’C-bus 1 (UART2)
IEBus 1 (UART2)
Smart Card/SIM 1 (UART2)
SSU/Special ‘Serial /0 —
Channels -
CAN \ Buffers -
IrDA -

CRC Calculation Circuit

1 (Based on CRC-CCITT (X"®+ X'2+X°+1))

X/Y Converter

Input Only (Numbers)

CMOS 1/0 Only (Numbers)

68 [ 85

1/0 Ports N-Channel Open Drain Port (Numbers)

High Current Drive Port

Pull-Up Resistor

pts(: External

Debugging Function On:GhIp Dsbug

Yes (Only Flash memory version)

On-Board Flash Program

Yes (Only Flash memory version)

Other F ROM Correction Function

Address agreement X 2

Others

P

80-pin QFP [ 100-pin LQFP, 100-pin QFP

Operating Frequency/Supply Voltage

16MHz/4.2 to 5.5V, 10MHz (1 wait) /2.7 to 5.5V

Operating Ambient Temperature (°C)

-20 to 85, -40 to 85

* M: mask ROM version, F: flash memory version, L: ROM-less version
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M16C Family

32/16-bit CISC [IJM16C/60 Series

e Specifications (M16C/60 Series : M16C/62A Group)

Group M16C/62A
o o o o [N o o o o o o o
S| & g |k g|E| g k| gk ¢ £ ¢
T - T S~ S - - S " - S - O B
Type No. g g g 5 5 5 5 5 5 5 g 5 5 g g 5 2‘-,
£| £| 8 8§ | §E| £§E  E| 8§ | §E| 8| |5 |5 5| 8| & | &
b b ) 8 8 3 3 b b 3 b ) 8 8 8 8 2
8| 8| 8| 8| 8| 8|8 |8|8|8|8|8|8|8 /8|28 8
= = = = = = = = = = = = = = = = =
ROM(Bytes) 64K 96K 128K 256K
RAM(Bytes) 4K 10K 5K 10K 5K 10K 20K
Memory ROM Type* M ‘ F M F
Data Flash -
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
cPU Minimum Instruction Execution Time (ns) 62.5 (@16MHz2)
Multiplier 16x16—32
Multiply-A i 16Xx16+32—32
Barrel Shifter -
DMAC (Channels) 2
BIIY DTC/DMACIT -
Address Space (Bytes) M
External Bus | External Bus Interface Support for insertion of 1 wait states, Outputs 4 chip-select signals (CS0, CS1, CS2, CS3)
Expansi Bus Structure lectable from Separate bus, Multiplex bus, Add Bus Width can be sell 1 (8-bit/16-bit), The number of output address buses can be selected (16/20)
DRAM Controller -
Clock Generation Circuit 2 circuits (Main clock, Sub-clock)
PLL -
Subclock Yes
Clock On-Chip Oscillator -
Oscillation Stop D i -
Frequency Divider 1/n(n=1,2,4,8, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power Consumption), Wait mode and Stop mode
Power Supply | Power-On Reset/POR -
Voltage Detection | Low Voltage D ion/LVD -
Resolution X Channels 10-bitx10
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels 8-bitx 2
8-bit -
16-bit Timer AX5, Timer BXx6
Pr | -
Input Capture -
. Output Compare -
UGG PWM Output 5 (Timer A)
Real-Time Port -
Event Counter 5 (Timer A) + 6 (Timer B)
2-Phase Encoder Input Event counter two-phase pulse signal processing x 3 (Timer A2, Timer A3, Timer A4)
3-Phase Inverter Control Three-Phase Motor Control Timer X 1
Watchdog Timer Yes
Clock Sync./ Clock Async. 3 (UARTO to UART2)
Serial Interface | Clock Sync. Only 2 (SI/03, SI/04)
Clock Async. Only -
I:C-bus 1 (UART2)
IEBus 1 (UART2)
Smart Card/SIM 1 (UART2)
SSU/Special ‘Serial 110 -
Channels -
e | Buffers -
IrDA -
CRC Calculation Circuit 1 (Based on CRC-CCITT (X' + X2+ X5+ 1))
X/Y Converter -
Input Only (Numbers) 1
CMOS I/0 Only (Numbers) 85
1/0 Ports N-Channel Open Drain Port (Numbers) 2
High Current Drive Port -
Pull-Up Resistor Yes
p ) | External 8
X .| On-Chip Debug Yes (Only Flash memory version)
Debugging Functon (-0 = v Flash Program Yes (Only Flash memory version)
. ROM Correction Function Address agreement x 2
Other
Others -
Packag 100-pin LQFP, 100-pin QFP
Operating Frequency/Supply Voltage 16MHz/4.2 to 5.5V, 10MHz (1 wait) /2.7 to 5.5V
Operating Ambient Temperature (°C) -20 to 85, -40 to 85

* M: mask ROM version, F: flash memory version



[1M16C/60 Series

e Specifications (M16C/60 Series : M16C/62M Group)

Group M16C/62M
o o o o
S e} i S & S
% s 5 | % g | 3
X o X o X S o [ % % o o
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ROM(Bytes) 128K 256K 128K 256K
RAM(Bytes) 10K 20K 10K 20K
Memory ROM Type* M F M F M [ F M [ F
Data Flash —
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
cPU Minimum Instruction Execution Time (ns) 100 (@10MHz)
Multiplier 16x16—32
Multiply-A 16X16+32—32
Barrel Shifter —
DMAC (Channels) 2
DMA
DTC/DMACII —
Address Space (Bytes) 1M

External Bus Interface

- Support for insertion of 1 wait states, Outputs 4 chip-select signals (CS0, CS1, CS2, CS3)

External Bus

Selectable from Separate bus, Multiplex bus, Address Bus Width can be selected (8-bit/16-bit),

ERBans oy BusiStructure - The number of output address buses can be selected (16/20)
DRAM controller -
Clock G ion Circuit 2 circuits (Main clock, Sub-clock)
PLL -
Subclock Yes
Clock On-Chip Oscillator -
Oscillation Stop Di -
Frequency Divider 1/n(n=1,2,4,8,16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power Consumption), Wait mode and Stop mode
Power Supply | Power-On Reset/POR -
Voltage Detection | Low Voltage D /LVD -
Resolution X Channels 10-bitx10
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels 8-bitx 2
8-bit -

16-bit

Timer A X5, Timer Bx6

Pr

Input Capture

Output Compare

Timer PWM Output

3 (Timer A) 5 (Timer A)

Real-Time Port

Event Counter

5 (Timer A) +6 (Timer B)

2-Phase Encoder Input

Event counter two-phase pulse

signal processing x 2 (Timer A3, Timer Ad) Event counter two-phase pulse signal processing x 3 (Timer A2, Timer A3, Timer A4)

3-Phase Inverter Control

- Three-Phase Motor Control Timer x 1

Watchdog Timer

Yes

Clock Sync./ Clock Async. 2 (UARTO, UART1) ‘ 3 (UARTO to UART2)
Serial Interface | Clock Sync. Only 2 (S1/03, Sl/04)
Clock Async. Only 1 (UART2) [ —
IC-bus 1 (UART2)
IEBus 1 (UART2)
Smart Card/SIM 1 (UART2)
SSU/Special ‘Serial 1/0 -
Channels -
e \ Buffers -
IrDA -
CRC Calculation Circuit 1 (Based on CRC-CCITT (X'®+ X'+ X°+1))
X/Y Converter -
Input Only (Numbers) 1
CMOS 1/0 Only (Numbers) 68 [ 85
1/0 Ports N-Channel Open Drain Port (Numbers) 2
High Current Drive Port -
Pull-Up Resistor Yes
pis External 5 8
) .| On-Chip Debug Yes (Only Flash memory version)
P T On-Board Flash Program Yes (Only Flash memory version)
- ROM Correction Function Address agreement X 2
Other F
Others -
Pack 80-pin QFP 100-pin LQFP, 100-pin QFP

Operating Frequency/Supply Voltage

10MHz/2.7 to 3.6V, 7MHz/2.4 to 3.6V, 7MHz (1 wait)/2.2 to 3.6V

Operating Ambient Temperature (°C)

-20 to 85, -40 to 85

* M: mask ROM version, F: flash memory version
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M16C Family

32/16-bit CISC [IJM16C/60 Series

e Specifications (M16C/60 Series : M16C/62N Group)

Group M16C/62N
o o o o o o [
£ o X o o o o] g o} o o % = X X S = % o 3
gl 2|8l S|z 2|2 | S| 2|2|2|2|2|2|v|¢|Z
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ROM(Bytes) 128K 256K 64K 128K 256K
RAM(Bytes) 10K 20K 8K 10K 12K 20K
Memory ROM Type* M F | m F M [ F M [ F
Data Flash -
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
nn 9 P 100
cPU Minimum Instruction Execution Time (ns) 62.5 (@16MHz) ‘ (@10MHz) 62.5 (@16MHz)
Multiplier 16x16—32
Multiply-Accumulate 16x16+32—32
Barrel Shifter -
DMAC (Channels) 2
DMA
DTC/DMACIT -
Address Space (Bytes) M

External Bus Interface
External Bus

Support for insertion of 1 to 3 wait states, Outputs 4 chip-select signals (CS0, CS1, CS2, CS3),
Available to 4 Mbytes by address space expansion function:Excluding M3062GF8NGP/FP

Expansion
P Bus Structure

Selectable from Separate bus, Multiplex bus, Address Bus Width can be selected (8-bit/16-bit),
The number of output address buses can be selected (16/20)

DRAM controller

Clock Generation Circuit

2 circuits (Main clock, Sub-clock)

PLL

Subclock

Yes

Clock On-Chip Oscillator

Oscillation Stop Dt

Frequency Divider

1/n (n=1,2,4,8,16)

Power Save

Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power Consumption), Wait mode and Stop mode

Power Supply | Power-On Reset/POR

Voltage Dy Low Voltage Di ion/LVD

Resolution X Channels

10-bitx 18

[ 10-bitx10 | 10-bitx 18

A/D Converter | Sample and Hold

Yes

Multi-Channel Sample and Hold

D/A Converter | Resolution X Channels

8-bitx2

8-bit

16-bit

Timer AX5, Timer Bx6

Pr

Input Capture

Output Compare

PWM Output

3 (Timer A)

‘ 5 (Timer A)

Ti
imer Real-Time Port

Event Counter

5 (Timer A) + 6 (Timer B)

2-Phase Encoder Input

Event counter two-phase

pulse signal processing X 2

(Timer A3, Timer A4)

Event counter two-phase pulse signal processing x 3 (Timer A2, Timer A3, Timer A4)

3-Phase Inverter Control

Three-Phase Motor Control Timer X 1

Watchdog Timer

Yes

Clock Sync./ Clock Async.

2 (UARTO, UART1)

[ 3 (UARTO to UART2)

Serial Interface | Clock Sync. Only

2 (SI/03, Sl/04)

Clock Async. Only 1 (UART2) ‘ -
I’C-bus 1 (UART2)
IEBus 1 (UART2)
Smart Card/SIM 1 (UART2)
SSU/Special ‘Serial 110 -
Channels -
CAN | Buffers -
IrDA -
CRC Calculation Circuit 1 (Based on CRC-CCITT (X' + X"+ X°+1))
X/Y Converter -
Input Only (Numbers) 1
CMOS I/0 Only (Numbers) 68 85
1/0 Ports N-Channel Open Drain Port (Numbers) 2
High Current Drive Port -
Pull-Up Resistor Yes
Interrupts(Sources) | External 5 8
X .| On-Chip Debug Yes (Only Flash memory version)
LN, TR On-Board Flash Program Yes (Only Flash memory version)
. ROM Correction Function Address agreement x 2
Other F
Others —
Packag 80-pin QFP 100-pin TQFP, 100-pin LQFP, 100-pin QFP
16MHz/3.0 to 3.6V,
Operating Frequency/Supply Voltage | "yyi2diosal | e TMHz (1 wait22 to 3.6V'mask ROM version

2.2 to 3.6V:mask ROM version

Operating Ambient Temperature (°C)

-20 to 85, -40 to 85

* M: mask ROM version, F: flash memory version



[1M16C/60 Series

e Memory Capacity (ROM/RAM) (M16C/60 Series : M16C/62P Group) 128-pin 100-pin 80-pin

ROM (Bytes)*
( M30627FJP
| BaarS
(
|

(2
—
GP**

P**GP**

912K+4K

El

=

12

384K+4

1
1
1
1
1
1
1
1
1
1
1 1 1
1 1 1
1 1 1
! 128), ! 128
((Cwaoezammp)  GP* |:[ (waoezsmmP)  GP* |[ (Wiaoez7mAP
| Chi30622MHP) Fp GP M30624MHP )FP  GP M30626MHP
T 100 100
FP

1
128 L 12
GP* M30627MWP GP*
GP M30626MWP ) FP* GP**
100 (00

(00}

s B

12
k

|

G
G

o

1
F
1
1
:
M30627FHP G
M30626FHP FP G
1
FP
1
1

5 B

128

)

1
(Cwaoeamwp)  GP
L( M30622MWP ) FP  GP

1

1

[ <w30625FGP e |2
:L M30624FGP_ > FP GP I
1

('M30625MGP ) i

M30625MWP
M30624MWP

100

=

256K+4K

Gpr 18
M30624MGP ) FP GP o

L

( Cw3os23mGP)

| Cwao622mGP)
1

' [ (WM30623MEP)
| Ch3o622MEP) F

128K+4 ( <m3oB20FCP) FP GP "’:’
: | | <M30BZIFCP> P+ L

1 1

1

[ CW30620MCP) FP  GP “‘I"
:L(M30621MFP) G ot

1
((W3vezemaP) PGP
| CMa0628MAP)  gp*+

1

W30622F8P > FP GP ||
W30623F8P opr Lo

1
M30622M8P) FP  GP "I’"
M30623M8P GP** 1

1
M30622M6P) FP GP -
M30623M6P GP** B'u
1
1

1001 100
PGP f{ ([MB30602SP/ FP GP |
1 1 1 1
' ' ' ' RAM
4K 5K 10K 12K 20K 24K 31K  (Bytes)
:) The M in M3xxxxMx indicates the mask ROM version. Package Lead Pitch
:> TheEln M3xxxx£x indicates the flash memory version. 80-pin GP 80-pin QFP (PRQPOOSOJA-A(BOPGS-A)) 0.65
/"7 The S in M3xxxxSx indicates the ROM-less version. 100-pin |_FP 100-pin QFP (PRQP0100JB-A(100P6S-A)) 0.65
* The notation “+4K” refers to data flash memory. pin GP 100-pin LQFP (PLQP0100KB-A(100P6Q-A)) 0.5
Note : Refer to the Automotive MCUs section for information 128-pin | FP 128-pin LQFP (PLQP0128KB-A(128P6Q-A)) 0.5

on M16C/60 series products for automotive applications.
P PP % :New product Y% : Under development

* Itis an old package code inside ()
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M16C Family

32/16-bit CISC [1M16C/60 Series

e Memory Capacity (ROM/RAM) (M16C/60 Series : M16C/62A, 62M, 62N Group) 100-pin 80-pin
ROM (Bytes) - : T00)

M30624MGM) FP GP

1
1
1
1
1
1
1
1
:
: 100
+—{ (WaO62ZEND) FP GP HP i—
1
1
1
1
1
1
1
1
1
1
1
1

1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
: : : : M30624MGN) FP GP HP
1 1 1 1 GP
1 1 1 1 1
1 1 1 1 1 GP
. . . . [ CM30625FGN >  GP
: : : : : M30625MGA GP
. . . . | ( M30625MGM)  GP
1 1 1 1 1 GP
1 1 1 1 1 \ [80)
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 s T{00)! 1
! ! ! ! M30620FCA_ > FP GP 1 1
1 1 1 1
! ! ! ! SWSTGROFGH_ FP GP ! !
1 1 1 1 <M30620FCN > FP GP 1 1
: : : : M30620MCA ) FP GP : :
. . o C WSOGZONGN ) FP GP . .
! ! I (_M30622MCA ) FPGP | M30620MCN ) FP GP HP ! !
. 1 | Cw30623MCA GP LT M30621FCA GP : :
1 1 (80) GP 1 1
| | | | QWaGZIFCN 3 G | |
: : : : M30621MCA ) GP | :
; ; ; ; CHBIGZINGI) G ; ;
1 1 1 1 \ GP l'ml 1
1 1 1 1 T 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
' ' (—'—? q0) '
m ! ' [ (W30622MAR ) FPGP T, W30620MAR ) FP GP ! !
: : l (M30623MAA ) GPH L( M30621MAR )  GP, o : :
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
| (—‘—E i__)-—l [—‘—I I I
. | (M30622M8A ) FP GP - (100) | (_M30620M8A ) FPGP 0 0
m 1 L( M30623M8A ) GP & MOG26EEND> FP GP M30621M8A GP, 4 1 1
1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1
32K M30622MaA ) FPGP |, : : : : :
M30623M4A GP (50 : : : : :
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
(00) ' ' [ |
ROMless reop . . o J rear |
I I I I I I I
1 1 1 1 1 1 1
1 1 1 1 1 1 1
3K 4K 5K 8K 10K 12K 20 FAM
(Bytes)
:) The M in M3xxxxMx indicates the mask ROM version. Package Lea'%rﬁitch
:) The F in M3xxxxFx indicates the flash memory version. 80-pin | GP 80-pin QFP (PRQP0080JA-A(80P6S-A)) 66;
[7 The S in M3xxxxSx indicates the ROM-less version. FP 100-pin QFP  (PRQP0100JB-A(100P6S-A))| 0.65
Note : Refer to the Automotive MCUs section for information 100-pin | GP 100-pin LQFP (PLQP0100KB-A(100P6Q-A))| 0.5
on M16C/60 series products for automotive applications. HP 100-pin TQFP (PTQP0100LB-A(100PFB-A))| 0.4

* Itis an old package code inside ()



[1M16C/30 Series

M16C/30 Series Features

* M16C/30 Series CPU Overview

* The best choice for applications that have small memory
requirements
The M16C/30 series MCUs have the features of devices in the M16C/62A,
M16C/62N and M16C/62P groups and are ideal for systems that use small
amounts of ROM and RAM

* Low-voltage versions operate at 2.2V

e Peripheral functions are limited to those used most often to
reduce cost

M16C/30P GI‘Dle (Under Development)

* MCUs in the M16C/30P Group have features similar to
those in the M16C/62P Group, but offer less on-chip
functionality and operate at clock frequencies up to
16MHz

* The limited set of on-chip peripherals include useful
functions: 6-ch timer, 3-ch serial interface, 10-ch 10-bit
A/D and 2-ch DMA

 Package choices are limited to 100-pin FP/GP types

* When used with external flash memory, the M16C/30
devices can be used in system development boards to
substitute for the M16C/62P

Performance Machine cycles 62.5ns (16MHz)
Address space 1M bytes
Number of
Instructions 91
Registers Data registers : 16-bitX4 X 2 banks
Address registers : 16-bitx2Xx 2 banks
Dedicated registers : 16-bit x5
M16C/30 Group
M16C/30L Group

*MCUs in the M16C/30 and M16C/20L Groups have
features similar to those in the M16C/62A and
M16C/62N groups, but offer less on-chip functionality

* The limited set of on-chip peripherals includes useful
functions: 5-ch timer, 3-ch serial interface, 10-ch 10-bit
A/D and 1-ch DMA

¢ 100-pin FP/GP packages accommodates memory-
extension/processor modes (the MCUs can also be used
in systems that need ROM-less devices)

* When used with external flash memory, the M16C/30
devices can be used in system development boards to
substitute for the M16C/62A and M16C/62N

* M16C/30L MCUs operate from voltages as low as 2.4V
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M16C Family

32/16-bit CISC [JM16C/30 Series

e Specifications (M16C/30 Series)

Group M16C/30 M16C/30L M16C/30P
PR 281
els|le|s|e|s|e|8|&8|&8 & &\ &8 8|8 8¢\ 8|¢
> X > X o] 2 = = = = = x = x = =
TypsiNo- 3| 2| 2| 2| & 2|6 8| 28| 2| 2| 8|o| x| =8]8 8|4
= = = = = = = = = = = = = = = = = = = =
] = S = S = ] = S S S S S ] S S S ] S S
8 8 8 8 8 8 8 b3 8 ] 8 ] 8 ] 8 ] 8 8 8 ]
2|/ 2| 2| 2| 2| 2|2/ 2|2 |2 |2|2|g2|2|2|2|2|2)|&2):=
ROM(Bytes) 32K 64K 96K 128K 64K 96K 128K 96K 128K 192K
RAM(Bytes) 2K 3K 2K 3K 5K 6K
Memory ROM Type* M
Data Flash -
Program Security -
CPU M16C/60 Core
Basic Instructions 91
cPU Minimum Instruction Execution Time (ns) 62.5 (@16MHz2)
Multiplier 16x16—32
Multiply-A 16X16+32—32
Barrel Shifter -
DMAC (Channels) 1 2
BIIY DTC/DMACIT -
Address Space (Bytes) 1M
External Bus Interface Suppc_nrt for inse_rtion of 1 wait states, _
Outputs 4 chip-select signals (CS0, CS1, CS2, CS3)
External Bus
Expansion Selectable fro_m Separate bus, Multiplgx bus,_
Bus Structure Address Bus Width can be selected (8-bit/16-bit), -
The number of output address buses can be selected (16/20)
DRAM Controller -
Clock G ion Circuit 2 circuits (Main clock, Sub-clock)
PLL -
Subclock Yes
On-Chip Oscillator -
Clock Oscillation Stop Di -
Frequency Divider 1/n(n=1,2,4,8, 16)
P Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power Consumption),
ower Save Wai
ait mode and Stop mode
Power Supply | Power-On Reset/POR -
Voltage Detection | Low Voltage D jon/LVD -
Resolution X Channels 10-bitx 10 10-bitx 18
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels -
8-bit -
16-bit Timer AX3, Timer Bx2 Timer Ax 3, Timer BX3
PI | -
Input Capture -
. Output Compare -
UL PWM Output 3 (Timer A)
Real-Time Port -
Event Counter 3 (Timer A)+2 (Timer B) ‘ 3 (Timer A)+3 (Timer B)
2-Phase Encoder Input Event counter two-phase pulse signal processing X1 (Timer A2)
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. 3 (UARTO to UART2)
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I:C-bus 1 (UART2) [ 3 (UARTO to UART2)
IEBus 1 (UART2)
Smart Card/SIM 1 (UART2)
SSU/Special ‘Serial /0 - \ 1 (UART2:Special mode 2)
Channels -
CAN \ Buffers -
IrDA -
CRC Calculation Circuit - ‘1 (Based on CRC-CCITT (X'®+ X2+ X5+1))
X/Y Converter -
Input Only (Numbers) 1
CMOS I/0 Only (Numbers) 85
1/0 Ports N-Channel Open Drain Port (Numbers) 2
High Current Drive Port -
Pull-Up Resistor Yes
p ) | External 5 7

Debugging Function on:chipDebug

On-Board Flash Program

Other ROM Correction Function

Address agreement X 2

Others

Package

100-pin LQFP, 100-pin QFP

Operating Frequency/Supply Voltage

16MHz/4.2 to 5.5V, 16MHz/3.0 to 3.6V, 7MHz/2.4 to 3.6V, 16MHz/4.2 to 5.5V,
10MHz (1 wait)/2.7 to 5.5V 7MHz (1 wait)/2.2 to 3.6V 10MHz/2.7 to 5.5V

Operating Ambient Temperature (°C)

-20 to 85, -40 to 85

* M: mask ROM version

% % : Under development



[1M16C/30 Series

e Memory Capacity (ROM/RAM) (M16C/30 Series)
ROM (Bytes)

100-pin

( Cuataiziep e P+ |

[ Cwsgsozmcr) FP 6P ) — GP“@
| Cwzosozmc ) rp G

100
f M30302MAL) FP  GP — “@
( (W30302MA) PGP (M30302MAP) FP** GP

W30302MBL) FP GP I
M30302M8 ) Fp GP

1

1

1

1

1

1

1

1

(G v e
i RAM

2K 3K 5K 6K (Bytes)

:) The M in M3xxxxMx indicates the mask ROM version.

Package LerpliEh
[ FP__[100-pin QFP (PRQP0100JB-A(100P6S-A)) | 0.65
| GP_|100-pin LQFP (PLQP0100KB-A(100P6Q-A))[ 0.5

% % : Under development
* Itis an old package code inside ()

100-pin
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M16C Family

32/16-bit CISC [1JM16C/Tiny Series

M16C/Tiny Series Features

* M16C/60 CPU core achieves 50ns minimum instruction
execution time at 20MHz maximum operating frequency

* Compact packages (from 7 X7-mm to 12X 12-mm) save
circuit board space

e Built-in inverter control function simplifies design of
systems that control 3-phase motors

¢ On-chip peripheral functions include reset circuit, input-
capture/output-comparison function, and A/D converter
with delay trigger mode

M16C/26 Group

M16C/26A GI‘Ole (Under Development)

* Devices operate at high speed (up to 20MHz at 5V) and
have a small mounting area (7 X7-mm 48-pin LQFP)
[M16C/26A will have 42-pin SSOP]

* Maintain code and peripheral function compatibility with
M16C/62P MCUs to facilitate code reuse

* Provide same timer for 3-phase motor control as M16C/62P
MCUs, for controlling motors in small apparatus

* A versatile dedicated motor control function is built in
and a wide range of control is possible

* Built-in reset circuit eliminates need for external
components, saving space and cost

* Optional on-chip data flash memory eliminates need for
external EEPROM

M16C/29 Group (Under Development)

* On-chip CAN v2.0B controller for networked embedded
systems serves automotive, industrial, and automation
applications

* Besides CAN, other peripheral functions are similar to
M16C/28 MCUs, except A/D converter has more
channels (up to 27)

* More on-chip Flash and RAM (up to 128KB/12KB)

* Optional on-chip data flash memory eliminates need for
external EEPROM

* Small, low-pin-count packages (64-pin 10X 10 mm or 80-
pin 12X 12 mm) LQFPs save board space

e M16C/Tiny Series CPU Overview

Performance Machine cycles 50ns (5V at 20MHz)
Address space 1M bytes
Number of 91

Instructions

Data registers : 16-bitx 4 X 2 banks
Registers Address registers : 16-bitx2x 2 banks
Dedicated registers : 16-bit X5

M16C/28 Group (Under Development)

¢ High-speed operation (20MHz at 5V) is possible in small
mounting area

e Instruction and peripheral function compatibility is
maintained from M16C/62P devices to facilitate reuse of
engineering investments

* MCUs provide same timer for 3-phase motor control as
M16C/62P devices, for controlling motors in small
apparatus

e Input-capture and output-compare function enable more
flexible signal control

¢ |2C bus interface has two channels for use in systems
with multiple master devices

e Built-in reset circuit eliminates need for external
components, saving space and cost

¢ Optional on-chip data flash memory eliminates need for
external EEPROM



COM16C/Tiny Series

e Specifications (M16C/Tiny Series)

Group M16C/26 M16C/26A*
i £ i E 1
[C] o " . [} w " . [C] o " "
S |8 | & | &k | 8|8 |& | & |8 8|§|¢&
w L w w = = w w = = w w = = L e
8 8 8 8 2 2 2 2 2 2 3 2 2 2 2 2
S S S S S ] ] S S S S S S ] ] S
2 2 2 2 2 2 2 2 2 E 2 2 2 2 2 2
ROM(Bytes) 24K+4K | 32K+4K | 48K+4K | 64K +4K 24K 24K +4K 48K 48K +4K 64K 64K +4K
RAM(Bytes) 1K 2K 1K 2K
Memory ROM Type* F M [ F M [ F [ M [ F
Data Flash Block A, Block B - [Block A, Block B - |Block A, Block B| - |Block A, Block B
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
cPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 16x16—32
Multiply-A i 16X16+32—32
Barrel Shifter -
DMAC (Channels) 2
BLIE DTC/DMACII -
Address Space (Bytes) -
External Bus | External Bus Interface -
EXF ion Bus Structure -
DRAM Controller -
Clock Generation Circuit Sub-c?ozllz(;l::is(()“:::l:i;IgzléilIator) 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL - Yes
Subclock Yes
On-Chip Oscillator Yes
Clock Oscillation Stop Di Yes
Frequency Divider 1/n(n=1,2,4,8,16)
Normal operaing mode (High-Speed, Medium-Speed, Normal operating mode (PLL operation, High-Speed, Medium-Speed, Low-Speed,
Power Save Low-Speed,!.ow-Ppwer Consumption, On-chip 950|Ilalor, Low-Power Consumption, On-chip Oscillator,
Orechip Oscilator Low-Potier Consumpton), On-chip Oscillator Low-Power Consumption), Wait mode and Stop mode
Wait mode and Stop mode
Power Supply | Power-On Reset/POR -
Voltage Detection | Low Voltage Detection/LVD Low voltage
q . 10-bi 10-bi 10-bi 10-bi 10-bi 10-bi 10-bi 10-bi 10-bi 10-bi 10-bi 10-bi
RNl 10-bitx8 ‘ ?<1b2t ‘ g:’ot ‘ g?zt ‘ g:’ot g:)zt ‘ ?(?ot ‘ :)<1b2t ‘ ?<1bot ‘ ?<1b2t ‘ g?ot ‘ g:’zt ‘ g:’ot
ADCee e Sample and Hold Yes
Multi-Channel Sample and Hold - \ Yes
D/A Converter | Resolution X Channels -
8-bit -
16-bit Timer A X5, Timer Bx3
Input Capture -
. Output Compare -
ey PWM Output 5 (Timer A)
Real-Time Port -
Event Counter 5 (Timer A) + 3 (Timer B)
2-Phase Encoder Input Two-phase pulse signal processing x 3 (Timer A2, Timer A3, Timer A4)
3-Phase Inverter Control Three-Phase Motor Control Timer x 1
Watchdog Timer Yes
Gossme/Goskpome|  SARTOtouAR) | (e [Sme] S e s o i, o <. el
Serial Interface
Clock Sync. Only -
Clock Async. Only -
I*C-bus 1(UART2)
IEBus 1(UART2)
Smart Card/SIM 1(UART2)
SSU/Special ‘Serial 1/0 1(UART2:Special mode 2)
Channels -
CAN ‘ Buffers -
IrDA -
CRC Calculation Circuit - ‘ 1 (Based on CRC-CCITT (X'®+ X'2+ X°+1)/CRC-16 (X" + X'"*+ X?+1))
X/Y Converter -
Input Only (Numbers) -
CMOS /0 Only (Numbers) 38 | 30 | 33 [ 39 [ 33 [ 39 | 33 [ 39 | 3 | 39 | 33 | 39 [ 33
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up Resistor Yes
Interrupts(Sources) | External 7 8
) .| On-Chip Debug Yes (Only Flash memory version)
O P On-Board Flash Program Yes (Only Flash memory version)
ROM Correction Function Address agreement X 2
Other F
Others -
Packag 48-pin LQFP ‘ 48-pin LQFP, 42-pin SSOP
Operating Frequency/Supply Voltage fgm:zd/gg :g ::¥
Operating Ambient Temperature (°C) -20 to 85 \ -20 to 85, -40 to 85

* M: mask ROM version, F: flash memory version % % : Under development
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M16C Family

32/16-bit CISC__ | [JM16C/Tiny Series

e Specifications (M16C/Tiny Series)

Group M16C/28 M16C/29
* x x x x *
i & | & i i
= = < = x x = £ x x
1| & |&|&|2|&|B|B|L |5 BB |L |8 B |B|L|L
LRIt 8| 5|3 | 5| 2 |% |2 |2 |35 |8 || |23 |¢c|c|5]|3
EJEJEE )55 5 = | E|E )5 ) =)&) )E |52 K &
€ 8| &g 8|8 |8 |g|&|g| &  g|&|g|&8 |2 /&8 | &%
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
= = = = = = = = = = = = = = = = = =
ROM(Bytes) 48K +4K 64K +4K 96K +4K 64K 64K +4K 96K 96K +4K 128K 128K +4K
RAM(Bytes) 4K 8K 4K 8K 12K
Memory ROM Type* F M F M [ F M [ F
Data Flash Block A, Block B - [Block A, Block B - |Block A, Block B - |Block A, Block B
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
cPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 16x16—32
Multiply-A i 16X16+32—32
Barrel Shifter -
DMAC (Channels) 2
BIIY DTC/DMACIT -
Address Space (Bytes) -
External Bus | External Bus Interface -
Expansi Bus Structure -
DRAM Controller -
Clock Generation Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
On-Chip Oscillator Yes
Cleck Oscillation Stop D i Yes
Frequency Divider 1/n(n=1,2,4,8,16)
PRI Normal operating mode (PLL oper_ation, _High-Speed, Medium-Speed,_Low-Spfeed, Low-Power Consumption, On-chip Oscillator,
On-chip Oscillator Low-Power Consumption), Wait mode and Stop mode
Power Supply | Power-On Reset/POR —
Voltage Detection | Low Voltage D jon/LVD Low voltage
Resouton < Crannels 7251001100100 10 1080 1o 1080 103 1084 10 [ 1084100100810 1001 1041 1001
A/D Converter
Sample and Hold Yes
Multi-Channel Sample and Hold Yes
D/A Converter | Resolution X Channels -
8-bit -
16-bit Timer AX5, Timer BXx3
PI | -
Input Capture 8 (Timer S)
Timer Output Compare 8 (Timer S)
PWM Output 5 (Timer A)+8 (Timer S)
Real-Time Port -
Event Counter 5 (Timer A) + 3 (Timer B)
2-Phase Encoder Input Two-phase pulse signal processing X 4 (Timer A2, Timer A3, Timer A4, Timer S)
3-Phase Inverter Control Three-Phase Motor Control Timer X 1
Watchdog Timer Yes
Clock Sync./ Clock Async. 3 (UARTO to UART2)
Serial Interface | Clock Sync. Only 25(%3)3 18109 ‘ 28(%2)3 1(5103) ‘ 23(%3)3' 1(5103) ‘ 28‘%2)3’ 1(5103) ‘ zs(%%a 1(8103) ‘ zs(%%a 1(8103) ‘ zé%g)a 1(810) ‘ zé%%a 118109 ‘ 23(%2)3 1(3103)
Clock Async. Only -
I’C-bus 2 (Multi I’C-bus interface, UART2)
IEBus 1 (UART2)
Smart Card/SIM 1 (UART2)
SSU/Special ‘Serial 1/0 ‘ 1(UART2:Special mode 2)
Channels - 1CAN(2.0B)
CAN ‘ Buffers - ‘ 16
IrDA -
CRC Calculation Circuit - ‘ 1 (Based on CRC-CCITT (X'®+ X'+ X®+1)/CRC-16 (X" + X"*+ X?+1))
X/Y Converter -
Input Only (Numbers) -
CMOS /0 Only(Numbers)| 71 | 55 | 71 [ 55 [ 71 | 55 | 71 [ 55 [ 71 | 55 | 71 [ 55 | 71 | 55 | 71 | 55 | 71 | 55
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up Resistor Yes
Interrupts(Sources) | External ‘ ‘ 8 ‘ ‘ ‘ ‘
. .| On-Chip Debug Yes — Yes — Yes - Yes
Debugging Functon On-Board Flash Program Yes \ - \ Yes \ - \ Yes \ - \ Yes
o ROM Correction Function Address agreement x 2
Other F
Others —
Packag 64-pin LQFP, 80-pin LQFP
Operating Frequency/Supply Voltage 20MHz2/3.0 to 5.5V, 10MH2/2.7 to 5.5V
Operating Ambient Temperature (‘C) -20 to 85, -40 to 85

* M: mask ROM version, F: flash memory version % :New product % % : Under development



0O M16C/Tiny Series

* Memory Capacity (ROM/RAM) (M16C/Tiny Series) 80-pin (60 64-pin (6)  48-pin (4®)  42-pin (1)
ROM (Bytes)?

1
WB0290FC > HP
< M30291FC >
M30291FC Hp**

1
(W30020MC ) HP** ™
(30821 ) Hp++ L.
1

128K+4

HP*
M30280FA_> HP*
M30291FA_ > Hp**

L HP*

(_M30290MA )HP**
L( M30291MA ) HP** o

96K+4K

HP**
HP*

HP**
HP*

M30290F8
M30280F8

M30262F8 > gp
M30260F8A > gp** <M30291F8 >
| <M30263F8A > Fp** mgggg: :g

1 1
(" (W30260M8R) GP** " M30290M8 ) HP** 1
| (WM30263M8A) Fp+ W30291M8 ) hp++ |

64K+4K

M30280F6 > HP*
M30281F6 > HP*

M30262F6 > GP
M30260F6A > GP**
M30263F6A > FP**

1
1
(W30260M6R ) GP** [
(_M30263M6A )
M30Z63MGA) Fp++ |,

48K+4K

SHEUZ62F3 P
M30260F3A > GP**
JMa0ZGIFR> PP+

2

I RAM
1K 2K 4K 8K 12K  (Bytes)
:) The M in M3xxxxMx indicates the mask ROM version. Package Lead Pitch
(mm)
:} The F in M3xxxxFx indicates the flash memory version. 42-pin | FP 42-pin SSOP (PRSP0042GA-B(42P2R-E)) 0.8
Note1 : Refer to the Automotive MCUs section for information 48-pin | GP 48-pin  LQFP (PLQP0048KB-A(48P6Q-A)) 0.5
on M16C/60 series products for automotive applications. 64-pin | HP 64-pin LQFP (PLQP0064KB-A(64P6Q-A)) 0.5
Note2 : Th tation “+4K” refers to data flash .
ote2 : The notation =+aKrefers fo data flash memory 80-pin| GP_| 80-pin __LQFP (PLQP00B0OKB-A(80P6Q-A)) 0.5

% :New product Y % : Under development
*Itis an old package code inside ( )



M16C Family

32/16-bit CISC [CJM16C/10 Series

M16C/10 Series Features

* MCUs use popular 16-bit M16C/60 series core that e M16C/10 Series CPU Overview
operates at up to 16MHz (4.2V to 5.5V) with low power
Consumption Performance Machine cycles 62.5ns (5V at 16MHz)

* Small package: 32 or 48 pins with 7 X 7-mm body size

A R . . ) . . i Address space 1M bytes
* Built-in oscillator circuit with main-clock oscillation-stop NOmEeTor
detection function can be used as a back-up clock to Instructions 9
enhance system reliability Registers Data registers : 16-bit x4 X 2 banks
¢ Flash memory built-in Address registers : 16-bitx2X 2 banks

. . . . . . . Dedicated registers : 16-bitx5
* On-chip peripheral functions simplify system designs: timers, 9

serial interface, A/D converter, D/A converter, LED drive port




[1M16C/10 Series

e Specifications (M16C/10 Series)

Group M16C/10
Type No. M30100M2-XXXFP M30100F3FP ‘ M30100M3-XXXFP M30102M2-XXXFP M30102F3FP ‘ M30102M3-XXXFP
ROM(Bytes) 16K 24K 16K 24K
RAM(Bytes) 1K
Memory ROM Type* M F [ ™M F [ M
Data Flash -
Program Security -
CPU M16C/60 Core
Basic Instructions 91
cpU Minimum Instruction Execution Time (ns) 62.5 (@16MH2)
Multiplier 16x16—32
Multiply-A { 16X16+32—32
Barrel Shifter -
DMAC (Channels) —
DMA DTC/DMAC IT -
Address Space (Bytes) —

External Bus | External Bus Interface -
E ion Bus Structure -

DRAM Controller

Clock Generation Circuit 2 circuits (Main clock, On-chip oscillator) \ 3 circuits (Main clock, Sub-clock and On-chip oscillator)
PLL -
Subclock — [ Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D i Yes
Frequency Divider 1/n(n=1,2, 4, 8, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power C | On-chip Oscillator, On-chip Oscillator Low-Power C K Wait mode and Stop mode
Power Supply | Power-On Reset/POR —
Voltage Detection | Low Voltage D ion/LVD —_
Resolution X Channels 10-bitx12 ‘ 10-bitx 14
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels - ‘ 8-bitx 1
8-bit 4 (Timer 1, Timer X, Timer Y, Timer Z)
16-bit 1 (Timer C)
Pr 4 (Timer 1, Timer X, Timer Y, Timer Z)
Input Capture 1 (Timer C)
" Output Compare —
UL PWM Output 2 (Timer Y, Timer Z)
Real-Time Port -
Event Counter 1 (Timer X)

2-Phase Encoder Input -
3-Phase Inverter Control —

Watchdog Timer Yes
Clock Sync./ Clock Async. 1 (UARTO) [ 2 (UARTO, UART1)
Serial Interface | Clock Sync. Only -
Clock Async. Only 1 (UART1) \ -
I’C-bus -
IEBus -

Smart Card/SIM -
SSU/Special ‘Serial /0 -

Channels -
i ‘ Buffers -
IrDA -
CRC Calculation Circuit -
X/Y Converter -

Input Only (Numbers) —
CMOS I/0 Only (Numbers) 22 34
I/O Ports N-Channel Open Drain Port (Numbers) —
High Current Drive Port 8
Pull-Up Resistor Yes
p External 4 7
. .| On-Chip Debug Yes (Only Flash memory version)
BT On-Board Flash Program Yes (Only Flash memory version)
ROM Correction Function Address agreement X 2
Other F
Others -
Pack 32-pin LQFP 48-pin LQFP
Operating Frequency/Supply Voltage 16MHz/4.2 to 5.5V, 5MHz/2.7 to 5.5V
Operating Ambient Temperature (°C) -20 to 85

*M: mask ROM version, F: flash memory version

e Memory Capacity (ROM/RAM) (M16C/10 Series)

ROM(Bytes) I

[ -m P 48
m 2 M30102M3 ; FP

48-pin 32-pin (32)

M30100F3 FP
C_M30100M3 ) FP

( C maotoemz ) Fp
| Cmaotoomz > e L

! RAM
1K (Bytes)
:) The M in M3xxxxMx indicates the mask ROM version. Package Lead Pitch
(mm)
:} The F in M3xxxxFx indicates the flash memory version. 32-pin [ FP [ 32-pin LQFP (PLQP0032GB-A(32PGU-A)) 05
Note: Refer to the Automotive MCUs section for information on M16C/10 seriesproducts 48-pin ‘ FP ‘ 48-pin LQFP (PLQP0048KB-A(48P6Q-A)) 0.8

for automotive applications.
* Itis an old package code inside () 70
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M16C Family

32/16-bit CISC [1M16C Series ASSP Development

* M16C/60 Series Development

ASSP Development

See the automotive and CAN
M16C/6N MPUs and MCUs page.
See the TV
M16C/6V MCUs page.

See the Notebook PC
M16C/62 IM16C/6K  [hvrvpt page.
Numerous
peripheral

functions

See the DVD/HDD Recorder
M16C/6H MCUs page.

M16C/6S Specialized type for power line transmission
See PLC (Power Line Communication) MCUs page.

e M16C/20 Series Development

ASSP Development
M16C/24

On-chip USB controller
See the USB
MPUs and MCUs page.

M16C/20

Compact package

e M16C/10 Series Development

ASSP Development
On-chip CAN controller

See the CAN
MPUs and MCUs page.
Super-compact package
with low-pin-count



[JR8C/Tiny Series

R8C/Tiny Series Features

¢ 16-bit MCU with built-in multiplier
Instruction compatibility with M16C/60 Series ; operates at the maximum
operating frequency 20MHz (excluding R8C/10 and R8C/12)

* Small package
Small package flash MCU of 20 to 32 pins

¢ Built-in high-functional peripheral circuits
Built-in high-functionality peripheral circuits such as on-chip
oscillator, voltage detection, power-on reset, data flash, 12C-bus and
synchronous serial communication unit

 Low-cost development environment
Offer low-cost development environment such as on-chip debugger
and Starter Kit

¢ R8C/Tiny Series Roadmap

&  Consumer/Industrial
Addition of data flash

R8C/13
32-pin R80/11

Addition of peripheral functions
8KB/12KB/16KB versions

Addition of data flash

¢ R8C/Tiny Series CPU Overview

Performance Machine cycles 50ns (20MHz)
Except R8C/10, R8C/12
Address space 1M bytes
Number of
Instructions 89
Registers Data registers : 16-bit x4 X 2 banks
Address registers : 16-bitx2Xx 2 banks
Dedicated registers : 16-bit x5
Automotive

Including CAN

. R8C/20  R8C/22
maalN  R3C/21  RSC/23

32KB/48KB

Consumer/Industrial
[NEW]

R8C/12 roperte T hsse %
32-pin R8C/10 communt::::::::menl R8C/25 development
g 8KB/12KB/16KB function R
g'_ versions en(hsasnlf’:ﬁzr?;)ent - RSC/ZB Y
Consumer/Industrial R8C/17 * R8C/27
20-pin 8KB/16KB/24KB/32KB
R8C/16 — o
- R8C/.
R8C/15 20-pin RSC/ZQ
R8C/14
4KB/8KB/16KB
8KB/12KB/16KB versions Kk
R8C/19
20-pin R8C/18  [feket
. 4KIB/8KB/12KB/1 6KB versions
1 T =
2003 2004 2005 2006

R8C/10, R8C/12 Group

e Maximum operating frequency 16MHz, 32-pin package
* On-chip oscillator (low speed)
e Data flash (R8C/12)

R8C/11, R8C/13 Group

* Maximum operating frequency 20MHz, 32-pin package

* Voltage detection circuit, power-on reset circuit, on-chip
oscillator (low speed, high speed)

* Data flash (R8C/13)

RBC/14, R8C/15 GI‘OU[] (New product)

* Maximum operating frequency 20MHz, 20-pin package

* Synchronous serial communication unit

* Voltage detection circuit, power-on reset circuit, on-chip
oscillator (low speed, high speed)

¢ Data flash (R8C/15)

% :New product Y% :Under development ¥t : In planning stage

R8C/16, R8C/17 Group (New product)

* Maximum operating frequency 20MHz, 20-pin package

* |12C-bus interface

* VVoltage detection circuit, power-on reset circuit, on-chip
oscillator (low speed, high speed)

¢ Data flash (R8C/15)

R80/18, R8C/19 GI‘OUp (Under development)

* Maximum operating frequency 20MHz, 20-pin package

¢ On-chip 1-bit comparator with 4 channels

* Voltage detection circuit, power-on reset circuit, on-chip
oscillator (low speed, high speed)

¢ Data flash (R8C/19)

R8C/20, R8C/21, R8C/22, R8C/23 Group (under development)

*: See the Automobile MCUs page

RBC/24, R86/25 GI‘OUp (Under development)
* Upgraded version, 52-pin package
¢ Data flash (R8C/25)
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M16C Family

32/16-bit CISC__ | []R8C/Tiny Series

» Specifications (R8C/Tiny Series)

Group R8C/10 R8C/11 R8C/12 R8C/13
Elo k| ok a||a|l|a|f ||| |||k ||| o k| ol |a
Type No. S| &5 8|69 |%¥|Q &8 2 % 8 &§ 86|98 %8145 8|8/18|%
el 22|88 (=s|s|l=s(=s|sls|s|lE |88 (g|8|2| 2|22
N8|l |la|la|N|§N |8 | 8|S |&|a|a|§ |8 |8 |88 S| |&|&|&
oo oo o ol fome [l | |l |||k |k | k| k| k| k| k| k| k| k| k| k|
g 2|2 |@ |2 |2|2 || ||| |&|c|2|e|c |2 ||| |e|c|e
ROM(Bytes) 8K 12K 16K 8K 12K 16K 8K+4K | 12K+4K | 16K+4K | 8K+4K | 12K+4K | 16K+4K
RAM(Bytes) 512 768 1K 512 768 1K 512 768 1K 512 768 1K
Memory ROM Type* F
Data Flash Block A, Block B
Program Security ID code check function
CPU R8C Core
Basic Instructions 89
cPU Minimum Instruction Execution Time (ns) 62.5 (@16MHz) 50 (@20MHz) 62.5 (@16MHz) 50 (@20MHz)
Multiplier 16x16—32
Multiply-A 16X16+32—32
Barrel Shifter -
DMAC (Channels) -
BIIY DTC/DMACIT -
Address Space (Bytes) -
External Bus | External Bus Interface —
Expansion | Bus Structure -
DRAM Controller -
Clock Generation Circuit 2 circuits (Main clock, On-chip oscillator)
PLL -
Subclock -
Clock On-Chip Oscillator Low speed Low speed, High speed ‘ Low speed Low speed, High speed
Oscillation Stop Di Yes
Frequency Divider 1/n(n=1,2,4,8, 16)
Power Save Normal operating mode, Wait mode and Stop mode
Power Supply | Power-On Reset/POR - Yes (@Vcc =5V +10%) - Yes (@Vcc =5V +10%)
Voltage Detection | Low Voltage D /LVD - Voltage 1(@Vee=5V+10%) - Voltage 1(@Vee=5V£10%)
Resolution X Channels 10-bitx 8 10-bitx12 10-bitx 8 10-bitx 12
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels -
8-bit Timer XX 1, Timer Y X1, Timer Zx1
16-bit Timer Cx1
Pr | Yes
Input Capture 1 (Timer C)
Timer Output Compare - 2 (Timer C) ‘ - 2 (Timer C)
PWM Output 2 (Timer Y, Timer Z)
Real-Time Port -
Event Counter 2 (Timer X, Timer Y)
2-Phase Encoder Input -
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. UARTO X 1
Serial Interface | Clock Sync. Only -
Clock Async. Only UART1 x1
I’C-bus -
IEBus -
Smart Card/SIM -
SSU/Special ‘Serial 110 -
Channels -
e | Buffers -
IrDA -
CRC Calculation Circuit -
X/Y Converter -
Input Only (Numbers) 2
CMOS I/0 Only (Numbers) 22 (contains LED drive port)
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port LED drive portx8
Pull-Up Resistor Yes
p ) | External 5 ( 8 levels)
X .| On-Chip Debug Yes
Ry Eion On-Board Flash Program Yes
- ROM Correction Function Address agreement x 2
Other F
Others -
Packag 32-pin LQFP

Operating Ambient Temperature (°C)

-20 to 85, D-ver:-40 to 85

* F: flash memory version
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[0 R8C/Tiny Series

e Specifications (R8C/Tiny Series)

Group R8C/14* R8C/15* R8C/16* R8C/17*
Bla (B aldaldlaldlaldlaldlaldlaldleldlelslelslas
(7] o (7] o (%) o (7] o (7] o (7] o (7] o (7] o (7] o (7] o (7] o (7] o
Type No. 81888322/ 88828/ 9|2/ 8/ 2828|8182/ 2|2/8|89|9|¢
s |22l |S|l2|2|2 (222|222 |2|2[2|=[=|=E[E|E|E
N8|l |a|8|8 |8 |8 | 8|88 |8|§|8N|8|& | & |§|[§|&|&|&|&
oo o oo || |||k |k |k | k| k| k| k| ok k| k| k| k| k| k|
gl 2|2 |2 || |2 || |& || ||| ||| ||| |e|c|e
ROM(Bytes) 8K 12K 16K 8K+2K | 12K+2K | 16K+2K 8K 12K 16K 8K+2K | 12K+2K | 16K+2K
RAM(Bytes) 512 768 1K 512 768 1K 512 768 1K 512 768 1K
Memory ROM Type* F
Data Flash - Block A, Block B - Block A, Block B
Program Security ID code check function, ROM code protecting function
CPU R8C Core
Basic Instructions 89
cPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 16x16—32
Multiply-A 16X16+32—32
Barrel Shifter -
DMAC (Channels) -
BLIE DTC/DMACII -
Address Space (Bytes) -
External Bus | External Bus Interface —
Expansion | Bus Structure -
DRAM Controller -
Clock ion Circuit 2 circuits (Main clock, On-chip oscillator)
PLL -
Subclock -
Clock On-Chip Oscillator Low speed, High speed
Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2,4, 8, 16)
Power Save Normal operating mode, Wait mode and Stop mode
Power Supply | Power-On Reset/POR Yes (@Vcc=3.0 to 5.5V)
Voltage Detection | Low Voltage Detection/LVD Voltage detection 2 (@Vcc=3.0 to 5.5V)
Resolution X Channels 10-bitx 4
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels -
8-bit Timer Xx 1, Timer ZXx 1
16-bit Timer Cx1
Pr | Yes
Input Capture 1 (Timer C)
Timer Output Compare 2 (Ti_mer C)
PWM Output 1 (Timer Z)
Real-Time Port -
Event Counter 1 (Timer X)
2-Phase Encoder Input -
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. UARTO X1
Serial Interface | Clock Sync. Only -
Clock Async. Only -
IFC-bus [ ncx1
IEBus -
Smart Card/SIM -
SSU/Special ‘Serial [/{e] SSUXx1 \ -
Channels -
CAN | Buffers -
IrDA -
CRC Calculation Circuit -
X/Y Converter -
Input Only (Numbers) 2
CMOS I/0 Only (Numbers) 13 (contains LED drive port)
1/0 Ports N-Channel Open Drain Port (Numbers) -

High Current Drive Port

LED drive portx4

Pull-Up Resistor Yes

pis External 4 (7 levels)
) | On-Chip Debug Yes
L e On-Board Flash Program Yes

Other F ROM Correction Function

Address agreement x 2

Others

Pack
P

20-pin SSOP

Operating Frequency/Supply Voltage

20MH2/3.0 to 5.5V, 10MH2/2.7 to 5.5V

Operating Ambient Temperature (°C)

-20 to 85, D-ver:-40 to 85

* F: flash memory version

% : New product
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M16C Family

32/16-bit CISC__ | []R8C/Tiny Series

» Specifications (R8C/Tiny Series)

Group R8C/18** R8C/19**
x x x x x x x x x x X x x x *x *
alilals|als|als|als|a|s|als|a|s|als|a|s|(als|a|t|als|alt|alz|alz
[= 30 = T 7 - W = T = 7 Y WO = = I 7 B+ O = N e T 7 B < W N = 7 0 - WO = = 7 I+ WO = o I 7 B A< W = N (= O 7 B -
Type No. a|lals g g/g/gigialale s s alogadcagggdessogelesy
o 0|0 | 0| ®| ®| ©| ®| R K R R S SV P D D D D D O S S S S S S S S S| S| S
B I B e i I I I I I I o [ [ [ [ o o B B e - B
N NN N[ N[N SN[ NN NN N8N N8N N8N N8N N8N N8N N
[P P P P P P P o o o o ol o ol Pl [ Pl P P P P P Pl Pl Pl Pl Pl Pl P Pl [ Vgl [ Pl (P
B B B VL VL L VL VL WL v v B v B v B v W v v v v v v v v v v B LM bl w
[~ =S I+ =S O+ =S = =S = = = =S A« = = =S S + S = = =S I =S I~ = = =G = = = =S A =S Y =S =S I =S I =S =+ =~ =S I~ =S [« = = = I« = Y+
ROM(Bytes) 4K 8K 12K 16K 4K +2K 8K+2K 12K+2K 16K +2K
RAM(Bytes) 384 512 768 1K 384 512 768 1K
Memory ROM Type* F
Data Flash - Block A, Block B
Program Security ID code check function, ROM code protecting function
CPU R8C Core
Basic Instructions 89
cPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 16x16—32
Multiply-A 16X16+32—32
Barrel Shifter -
DMAC (Channels) -
DMA
DTC/DMACIT —
Address Space (Bytes) -
External Bus | External Bus Interface

Expansion | Bus Structure -
DRAM Controller -
Clock Generation Circuit 2 circuits (Main clock, On-chip oscillator)
PLL -
Subclock -
Clock On-Chip Oscillator Low speed, High speed
Oscillation Stop Di Yes
Frequency Divider 1/n(n=1,2,4,8, 16)
Power Save Normal operating mode, Wait mode and Stop mode
Power Supply | Power-On Reset/POR Yes
Voltage Detection | Low Voltage D /LVD Voltage d ion 2
Resolution X Channels 1-bit comparator x 4
A/D Converter | Sample and Hold -
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels -
8-bit Timer Xx 1, Timer ZXx 1
16-bit Timer Cx1
Pr | Yes
Input Capture 1 (Timer C)
. Output Compare 2 (Timer C)
UGG PWM Output 1 (Timer 2)
Real-Time Port -
Event Counter 1 (Timer X)
2-Phase Encoder Input -
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. UARTO X 1
Serial Interface | Clock Sync. Only -
Clock Async. Only UART1 x1
I’C-bus -
IEBus -
Smart Card/SIM -
SSU/Special ‘Serial 110 -
Channels -
CAN | Buffers -
IrDA -
CRC Calculation Circuit -
X/Y Converter -
Input Only (Numbers) 3
CMOS I/0 Only (Numbers) 13 (contains LED drive port)
1/0 Ports N-Channel Open Drain Port (Numbers)

High Current Drive Port

LED drive portx 4
Pull-Up Resistor Yes
p ) | External 4 (7 levels)
X .| On-Chip Debug Yes
Ry Eion On-Board Flash Program Yes
ROM Correction Function

Other Fi

Address agreement X 2

Others

Pack

P

20-pin SSOP, 20-pin SDIP

Operating Frequency/Supply Voltage

20MH2/3.0 to 5.5V, 10MHz2/2.7 to 5.5V

Operating Ambient Temperature (‘C)

-20 to 85, D-ver:-40 to 85

* F: flash memory version

% % : Under development



[0 R8C/Tiny Series

e Specifications (R8C/Tiny Series)

Group R8C/24** R8C/25**
b b b b b b b b
o o o o o o -8 o
& = & = & = & E
Type No. 2 2 2 2 2 2 2 2
N 8 8 S & ] ] &
i & iy i i i & i
& 2 & & & 2 & &
ROM(Bytes) 16K 32K 16K +2K 32K+2K
RAM(Bytes) 1K 2K 1K 2K
Memory ROM Type* F
Data Flash - Block A, Block B
Program Security ID code check function, ROM code protecting function
CPU R8C Core
Basic Instructions 89
cPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 16x16—32
Multiply-A 16X16+32—32
Barrel Shifter -
DMAC (Channels) -
BLIE DTC/DMACTI -
Address Space (Bytes) -
External Bus | External Bus Interface —
Expansion | Bus Structure -
DRAM Controller -
Clock Generating Circuit 2 circuits (Main clock, On-chip oscillator)
PLL -
Subclock Yes
Clock On-Chip Oscillator Low speed, High speed
Oscillation Stop Detection Yes
Frequency Divider 1/n(n=1,2,4, 8, 16)
Power Save Normal operating mode, Wait mode and Stop mode
Power Supply | Power-On Reset/POR Yes
Voltage Detection | Low Voltage Detection/LVD Voltage detection 3
Resolution X Channels 10-bitx 12
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels -
8-bit Timer RA X 1, Timer RB X 1, Timer RE (with RTC function) X 1
16-bit Timer RD X 1 (16-bit Timer 2)
Pr I Yes
Input Capture 2 (Timer RD)
Timer Output Compare 3 (Timer RD, RE)
PWM Output 2 (Timer RB, RD)
Real-Time Port -
Event Counter 1 (Timer RA)
2-Phase Encoder Input -
3-Phase Inverter Control 1 (Timer RD)
Watchdog Timer Yes
Clock Sync./ Clock Async. UARTO X2
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus 1IC X 1 (shared with SSU)
IEBus -
Smart Card/SIM -
SSU/Special ‘Serial /0 SSU x 1 (shared with IIC)
Channels -
CAN | Buffers -
IrDA -
CRC Calculation Circuit -
X/Y Converter -
Input Only (Numbers) 3
CMOS I/0 Only (Numbers) 41(contains LED drive port)
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port LED drive portx8
Pull-Up Resistor Yes
pis(; )| External 5 (8 levels)
) | On-Chip Debug Yes
L e On-Board Flash Program Yes
Other F ROM Correction Function Address agreement x 2
Others LIN x 1 (sharing UARTO with Timer RA)
Pacl 52-pin LQFP
Operating Frequency/Supply Voltage 20MHz/3.0 to 5.5V, 10MHz/2.7 to 5.5V, T.B.D (/2.2 to 5.5V)
Operating Ambient Temperature (°C) -20 to 85, D-ver:-40 to 85
* F: flash memory version % % : Under development
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M16C Family

32/16-bit CISC [1R8C/Tiny Series

e Memory Capacity (ROM/RAM) (R8C/Tiny Series) 52-pin (52 32-pin (32 20-pin
ROM (Bytes)* . . .
1 1 1
1 1
- ! SRSFEIZSHE Y FP**
i i .
I : SRBFZIZIEN FP**
: : R5F21246D > FP**
1 1 1
1 1 1
16K+4K I I I
| | |
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
: : :
16K+2K ; ; !
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
m | | |
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
12K+4K : : :
: : :
1 1 1
1 1 1
1 1 1
1 1 1
i i i
12K+2K i i !
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
m I I |
T T 1
: (% :
- CR&F211320 > FP |
- SRZTTa2 o FP -
BK+4K ! JRSR21T220 FP :
: Bskzrizz ) P !
1 —IJ 1
| ———————20] 0
[ CRGF21192D > DD** SP** [
i DD** §P** '
! R5F21172D > SP* 1
8K+2K : el :
! SRzttazD ) SP* -
: RBF21152 > SP* |
“—————
| — (2] |
i <R&F21112D > FP '
- CRSF21112_>FP -
: CRBF211020 » FP '
' CR&F21102_> FP '
1 DD{QSPQQ :
. CRGF21182_> DD** §p** |
) SRzHiezD) SP* !
DD*'SP** m SP* I
<Rszitei_y oo+ SRSE2T14ZD, SP* !
— Qesttiy s :
————{] !
R5F21181D » DD** SP** ! 0
CBSE21181_) 0D**$P** I |
. | | e
384 512 2K (Bytes)
:} The F in M3xxxxFx indicates the flash memory version. .
* L oK w, AK? Package Lead Pitch
+2K" “+4K” refers to data flash memory (mm)
20-pin | SP_[ 20-pin  SSOP (PLSP0020JB-A(20P2F-A)) 0.65
DD 20-pin  SDIP (PLSP0020JB-A(20P4B)) 1.778
32-pin | FP 32-pin  LQFP (PLQP0032GB-A(32P6U-A)) 0.8
52-pin | FP 52-pin __ LQFP (PLQP0052JA-A(52P6A-A)) 0.65

% :New product % : Under development
* Itis an old package code inside ()



H8SX/H8S/H8 Family szteitcisc |

¢ H8, H8S and H8SX Roadmap

Architecture is designed to maximize code efficiency. 32-bit internal bus width
Instruction sets provide upward compatibility at object-code level.
32-hit | wide span of features and performance levels among devices in compatible families
32-bit bus simplifies development of design enh and sy for different applications
(3CH) fmax=50MHz
Single-state execution
of instructions
X:eXtension, eXpansion
- fmax=33MHz
16-bit
16-bit bus Support for 16MB external
(16MB) expansion address Area
fmax=25MHz
Proprietary CPU core
He/300L|Ha/300H| Hes | Hasx
. Basic Instruction
8'|J it Execution Time 2 states 1 state
8-bit bus Bus Width 8-bit 16-bit 32-bit
fmax=16MHz
(64KB) Number of Instructions | 57 62 | 69 87
Address Area 64KB 16MB 4GB
Execution of instructions in 2 cycles Execution of instructions in 1 cycle
e |nstruction Set Continuity
Improved addressing mode
Index register indirect with displacement (addition of addressing mode for convenient array)
Improved instructions
* Support for arithmetic operation directly to/from memory
* Improved bit manipulation instruction
¢ Hi-speed calculation by 32-bit multiplier and divider
Multiply and accumulate instructions
HBS/ZBOB (MAC, CLRMAC, LDMAC, STMAC)
Improved bit-manipulation instructions \
Hss/znoo Improved shift instructions
Multiple register store/return
8/16/32-bit transfer arithmetic instructions Addition of 18 instructions
H8/300H Multiplication and division instructions « MOVA « BRA/S
* MOVMD * BSET/EQ
* MOVSD * BSET/NE
» . . . . . * MULU * BCLR/EQ
Addition of 5 instructions Addition of 3 instructions Addition of « MULS « BCLR/NE
4 instructions
« MULXS «LDH *DIVU *BSTZ
* DIVXS *STM *MAC *DIVS * BISTZ
H8/300L * EXTS *TAS *LDMAC * RTS/L * BFLD
* EXTU *STMAC * RTE/L * BFST
« TRAPA * CLRMAC
*Better
57 instructions
8 addressing modes 62 instructions/8 65/69 ins‘tructionsls 87 instructions/11

*Number of instructions/number of addressing modes
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H8SX Family

H8SX/1600 Series

- ]
32/16-bit CISC [1H8SX/1500 Series

High-performance 32-bit MCUs providing upward compatibility with the H8/H8S family

H8SX Family Features

* Bus width expanded to 32bits

* Basic instructions are executed in one state for a minimum
instruction execution time of 20ns when operating at 3.3V
and 50MHz

¢ On-chip 32bits multiplier and divider boost calculation
speed and accuracy

* Addition of new instructions increases code efficiency

* Addition of system control registers enhances flexibility
-Vector-based registers for improved interrupt responsiveness
-Short address-based registers for reduced code size
and shorter fetch cycles

* Approximately three times the processing performance
of earlier 16-bit MCUs

* Upward compatible with H8/H8S family at the object level

¢ H8SX Family Roadmap
§ HBSX Family SXomoer o mstvucnons o7 o o
2 H8SX/1600 Series (vec=3.v)
% H8SX/1651 H8SX/1653F >
E SCI: 5¢ch SCI : 6¢ch, USB Function CPU core high-speed version
T RAM capacity increased ROM/RAM development
On-chip DMAC
32-hit > >
H8SX slim version DMAC, built-in FLASH memory CPU core high-speed version
On-chip large capacity ROM
H8SX/1500 Series (vcc=5.0v)
H88X/1 527F CAN interface is not supported, built-in DTC > HBSX” 582F
Enhanced timer and ADC
Upward compatible with
H8/H8S instructions
| HBS Family Qe one et ™ H8$/2400 H83/2500 H83/2600
H8S/2100 H8S/2200 H8S/2300
H8 Fa m i |v @Basic instruction execution state : 2 state H8/300H Ti H8/300H
®Number of instructions : 62 / iny /
8-bit
e ey e 2% Hg/300L
*Only H8S/2600 Series supported
H8SX/1650 Group

* On-chip 768/384KB Flash memory (32-bit, 1-state
access) (H8SX/1657, 1653F only)

¢ 24/40KB of on-chip RAM (32-bit, 1-state access)

* On-chip 32-bit multiplier and divider

* Low-voltage, high-speed operation (50MHz operating
frequency, 3.3V)

* On-chip data/address multiplex I/O interface

* On-chip endian conversion function

¢ Improved data transfer function with DMAC

¢ Built-in data transfer controller (DTC) for highly efficient
transfer of external and internal data

¢ On-chip timers, SCI, A/D converter, and D/A converter



[1H8SX/1600 Series
[1H8SX/1500 Series

e Specifications (H8SX/1600, H8SX/1500 Series)

Group H8SX/1650 H8SX/1520 H8SX/1580
Product No. H8SX/1650 H8SX/1657 H8SX/1653F H8SX/1651 H8SX/1527 H8SX/1582
Type No. R5S61650FT R5F61657FT R5F61653FT R5S61651FT R5S61651FP R5F61527FP R5F61582FP
ROM(Bytes) - 768K 384K - 256K
RAM(Bytes) 24K 40K 12K
Memory ROM Type* L I F I L F
Cache Memory -
Program Security - I Yes I - I Yes
CPU H8SX Core
Basic Instructions 87
Minimun Instruction Execution Time (ns) 28.6 (@35MHz) I 20.0 (@50MHz) [ 25(@40MHz) | 21(@48MHz)
CPU —r
Multiplier 16x16—32
Multiply-A { 16 X16+32 32
T DMAC (Channels) - [ 4
DTC/DMACII DTC - DTC
Address Space (Bytes) 16M
External Bus | Bus State Controller ROM, burst ROM, SRAM, Bytes control SRAM -
Expansion Bus Structure Separate bus (8/16-bit) /Multiplex bus (8/16-bit) -
Endian Conversion Yes -
Clock Generation Circuit 1 circuit (Main clock) \Zcircuils Main clock, USB) \ 1 circuit (Main clock)
PLL Yes
Clock Frequency Divider 1/n(n=1,2,4,8)
Power Save Sleep mode/Full module clock/stop mode/software standby mode/hardware standby mode Sleep mode/Full module clock/
stop mode/software standby mode
R lution X Channels 10-bitx8 10-bit x 16
A/D Converter ple and Hold Yes
Multi-Channel Sample and Hold - Yes
D/A Converter | Resolution X Channels 8-bitx2 -
8-bit 4 (TMR) I 8 (TMR) I 4 (TMR) —
16-bit 6 (TPU), 1 (TMR) 12 (TPU)
32-bit 2 (TPU)
Pr I - Yes
Input Capture 6 (TPU) 12 (TPU)
Timer Output Compare 6 (TPU) 12 (TPU)
PWM Output 6 (TPU) 12 (TPU)
; Pulse Generator PPG+TPU
Event Counter Yes
2-Phase Encoder Input Yes
Timer Yes
Clock Sync./ Clock Async. 4 5 I 2

Serial Interface | Clock Sync. Only

Clock Async. Only - 2 -
I’C-bus - 2 -
Smart Card/SIM 4 6 5 2
SSU/Special Serial /0 - :‘;
Channels - 1 -
Can Buffers - 16 \ -
USB Function — Yes I -
IrDA — Yes | -
CMOS Output Only (Numbers) 9 } 8 9 17
CMOS I/0 Only (Numbers) 81 82 75 81 65 82
VO Ports [ trannel Open Drin Port (umbers 16 13 16 15 19
Pull-Up Resi 40 37 40 32 40
Interrupts(Sources) | External 13 16 17
. .| On-Chip Debug Yes
R I On-Board Flash Program Yes
Package TFP-120 \ FP-120B FP-100M FP-120B
Operating Frequency/Supply Voltage 35MH2/3.0 to 3.6V \ 50MH2z/3.0 to 3.6V 40MHz/4.5 to 5.5V | 48MHz/4.5 to 5.5V
Operating Ambient Temperature (‘C) -20 to 75 -40 to 85 -20 to 75

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
*L: ROM-less version, F: F-ZTAT version

e Memory Capacity (ROM/RAM) (H8SX/1600, H8SX/1500 Series)
ROM (Bytes)

1
I
1
768K : ( )
I
1
1
1

(Emm> )

m ( Reretszr > FP]
| <RoFsigsr > P

1

ROM-ess | (mEmmg  n)— e )
1 T
1 1

RAM
12K 24K 40K (Bytes)
:} Indicates the flash memory version. Package
/7 Indicates the ROM-less version. FP | QFP (PRQP0100KB-A(FP-100M))

FP | LQFP (PLQPO120LA-A(FP-120B))
FT_| TQFP (PTQPO120LA-A(TFP-120))

* Itis an old package code inside ( )
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H8S Family

High-performance 16-bit MCUs providing upward compatibility with the H8 family

H8S Family Features
¢ 16-bit MCUs with static circuitry for low power ¢ Low-noise versions reduce noise emission to 10 to 20dB
e Basic instructions are executed in one state, for a less than conventional MCUs
minimum instruction execution time of 30ns when e Instruction set is upward compatible with the H8/300 and
operating at 3.3V and 33MHz H8/300H series

e Available in versions for different applications

¢ H8S Family Roadmap

H85/2600

Improved function version
Multiplier

H8S Family

5V I/F
Subclock

H88/2400

Improved peripheral
I/F version

H8S/2300

Enhanced peripheral
function version

H85/2200

Low-power version
Subclock

H85/2100

Dedicated function
Pin compatibility

H8/300H



[1H8S/2600 Series

* H8S/2600 Series Roadmap

H8S/2300

H8S/2636, H8S/2638, H8S/2639, H8S/2630 Group

* On-chip 2-channel CAN interface

* On-chip micro-step motor control timer

* 384K bytes of on-chip flash memory (2630)

* 256K bytes of on-chip flash memory (2638, 2639)
* On-chip I2C-bus interface (2638, 2639, 2630)

¢ On-chip subclock divider (2630, 2639)

H8S/2628 Group

* On-chip CAN interface
* On-chip 2-channel synchronous serial communication unit
* 24MHz operation

H8S/2678, H8S/2678R Group

* High-speed operation (33MHz, 3.3V)

* On-chip multiplier

* Improved DMAC (4 EXDMAC channels added)

* User-friendly bus controller (supports detailed wait
settings for direct interface linkage)

¢ On-chip SDRAM interface (2678R)

 External interrupt : 17

* Multiplier oscillator (PLL) (X1, X2, X4)

LVelleclileh S PPC, printer, communications devices

Improved functionality
versions

H8S/2678R H8S/2638

H8S/2678 H85/2636

H8S/2668 H8S/2635

H8S/2655 H88/2633
H8S/2649 H85/2630
H8S/2648 H8S/2628
H8S/2646 H8S/2615

H8S/2643 H8S/2612

Features

* High-speed operation: 33MHz

* On-chip HCAN

* On-chip multiplier: 16-bit X 16-bit
Applications

* Printers

* Plain paper copiers

* Automotive LANs

* Automotive meters

H85/2639

H8S/2646, H8S/2648 Group

* On-chip LCD controller/driver
* On-chip micro-step motor control timer
* On-chip CAN interface

H8S/2612 Group

¢ On-chip motor control timer (MMT)
¢ On-chip CAN interface
* 80-pin configuration

H8S/2668 Group

* High-speed operation (33MHz, 3.3V)
* On-chip multiplier

* 384K bytes of on-chip flash memory
» Compact peripheral functions

H8S/2655 Group

* On-chip 16 X 16-bit multiplier for high-speed multiplication
and multiply and accumulate operations

* High-speed on-chip A/D converter (conversion time: 1ps
in scan mode)
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H8S Family

32/16-bit CISC [JH8S/2600 Series

e Specifications (H8S/2600 Series)

Group H8S/2612 H8S/2615 H8S/2628 H8S/2630
w w
w w w =} 3 w =] H
Product No. = = g = = = o N S & 2 2 2 2 2 2
2| a|a|a|ala a @ | a| a|a a a @ 2| a
=] ] =] ] =] ] -] -] ] -] ] ] ] -] =] ]
I I I I I I I I I I I I I I I I
< < < < < w 1
%% 5% | % %% % % ] N
b £ P % > b P % £ w £ = H] w =] =
- N o < © n ) ~ o o S =] =) S =] =]
o« @ w @ o« @ o o« @ . [} @ @ [ . [
3 3 3 3 3 @ 3 3 @ 3 @ @ @ 3 3 3
=1 (=1 =1 (=1 [=1 (=1 a [=1 (=1 =1 =1 a a a =1 (=1
E I E I E I I I I I I I I I E I
ROM(Bytes) 64K 128K 64K | 128K 64K 96K 128K 384K
RAM(Bytes) 4K 6K 8K 16K
Mooy ROM Type* M [ F ] ] [ F M F M [ F
Program Security Yes
CPU H8S/2600 Core
Basic Instructions 69
CPU Minimurm Instruction Execution Time (ns) 50(@20MHz2) \ 41.7(@24MHz2) \ 50(@20MHz2)
Multiplier 16x16—32
Multiply-A 16x16+42—-42
DMAC (Channels) -
DMA EXDMAC (Channels) -
DTC/DMAC I DTC - I DTC
Address Space (Bytes) 16M
Bus State Controller - \ Direct connection to SRAM abd ROM is supported
External Bus | Bus Structure - | Separate bus (8/16-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface -
Clock Generation Circuit (ML;:‘"E::EK) 2 circuits (Main clock, Sub-clock) (MLi(:r:::Il:tt:k) 2 circuits (Main clock, Sub-clock)
PLL Yes (X1, X2, X4)
Subclock - Yes (128 divided frequency) - \ Yes \ - \ Yes
RTC - Yes (WDT for watch) - | Yes (WDT for watch) | - [ Yes (WOT for watch)
Frequency Divider 1/n (n=1,2,4,8,16,32) 1/n(n=1,2,4,8, 16, 32, 128) 1/n(n=1,2,4,8,16,32)
Normal operating mode, Normal operating mode, Normal operating mode,
Clock . Medium-Speed mode, . Medium-Speed mode, " Medium-Speed mode,
Normal operating mode, Normal operating mode, Normal operating mode,
N Sleep mode, . Sleep mode, ) Sleep mode,
Medium-Speed mode, M Medium-Speed mode, Medium-Speed mode,
lodule stop mode, Module stop mode, Module stop mode,
Sleep mode, Sleep mode, Sleep mode,
Power Save Watch mode, Watch mode, Watch mode,
Module stop mode, . Module stop mode, . Module stop mode, N
Sub active mode, Sub active mode, Sub active mode,
Software standby mode, Software standby mode, Software standby mode,
Hardware standby mode, Sub sleep mode, Hardware standby mode, Sub sleep mode, Hardware standby mode, Subskep mode
? Software standby mode, ? Software standby mode, " | Software standby mode,
Hardware standby mode Hardware standby mode Hardware standby mode
Resolution X Channels 10-bit x 12 [ 10-bitx 16 [ 10-bitx 12
A/D Converter
and Hold Yes
D/A Converter | Resolution X Channels - \ 8-bitx2
8-bit - [ 4(TMR0,1,2,3) | -
16-bit TPUX6
32-bit TPUX2
Prescaler -
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 7 (MMT, TPU) | 6 (TPU) I 8 (PWM Timer, TPU)
Real-Time Port -
P Pulse TPU I - I TPU
Event Counter -
2-Phase Encoder Input 7 (MMT, TPU) \ 6 (TPU) 8 (PWM Timer, TPU)
Watchdog Timer Yes \ Yes (xX2) Yes Yes (xX2)
Serial Interface \ Clock Sync./ Clock Async. %3 \ x2 %3
I’C-bus - I 2 I - [ 2
IEBus -
Smart Card/SIM 1
SSU/Special Serial /O - 2 -
Channels 1 2
A Buffers 16 32
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only (Numbers) 22 - 18 \ 26 23
CMOS Output Only (Numbers) 1 - 1 2
CMOS 1/0 Only (Numbers) 43 - 39 \ 59 72
High Voltage Port (| ) -
1/0 Ports N-Channel Open Drain Port (Numbers) 20 I 26 I 24 I 26 [ 24
DTMF -
High Current Drive Port -
Pull-Up Resistor 28 - [ 24 28 [ 36
NMOS Push-Pull - I 2 I - [ 2
Interrupts(Sources) | External 7
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - \ Yes - \ Yes \ - \ Yes \ - \ Yes
Other F ROM Correction F Yes (PC break) - \ Yes (PC break)
Others MMT (x1) - 10-bit PWM Timer (x2)
Pack FP-80Q FP-100M FP-128B
Operating Frequency/Supply Voltage | 20MHz/4.5 to 5.5V \24MHﬂ4.5 to 5.5V \ 20MH2/4.5 to 5.5V 24MH2/4.5 to 5.5V 20MH2/4.5 to 5.5V
Operating Ambient Temperature (‘C) -40 to 85, -40 to 105, -40 to 125 -40 to 85 -40 to 85, -40 to 105

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* M: mask ROM version, F: F-ZTAT version



[1H8S/2600 Series

e Specifications (H8S/2600 Series)

Group H8S/2633
L
w o
Product No. o 3 2 2 3 2
< © 2 © © ©
b b g 3 b 3
=] ] & -] ] ©
I I 2 I I I
- w = o w = - w =
w = E S w = S E w = E S w w
g g | £ | £ g g | £ | £ g g2 | 2| L | B | g |E 2
Type No. z |z |2 |z 5|5/ 8/ 8 /2/2/28 28 8 8 8|8 s
S 8 S S S S S S S S 8 S & 2 [ [ S
g 8|8 |8 &8 8|8 &8 |8 8|8 /8|8 B|E & B
ROM(Bytes) 128K 192K 256K 192K
RAM(Bytes) 8K 12K 16K 8K
Memery ROM Type* [ [ F M
Program Security Yes
CPU H8S/2600 Core
Basic Instructions 69
CPU Minimum Instruction Execution Time (ns) 40 (@25MHz), 62.5 (@16MHz) \ 35.7 (@28MHz)
Multiplier 16x16—32
Multinlv-A i —
Py
DMAC (Channels) 4 [ —
DMA EXDMAC (Channels) -
DTC/DMACII DTC [ =
Address Space (Bytes) 16M
Bus State Controller Direct connection to ROM, burst ROM, SRAM, DRAM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
Expansion SDRAM Controller -
DRAM Controller Yes
Host Interface -
Clock Generation Circuit 3 circuits (Main clock, PLL, Sub-clock)
PLL Yes
Subclock Yes
Clock RTC -
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
Medium-Speed mode, Sleep mode, Module stop mode, Watch mode, Sub active mode, Sub sleep mode,
Power Save
Software standby mode, Hardware standby mode
A/D Converter Resolution X Channels 10-bitx 16
Sample and Hold Yes
D/A Converter | Resolution X Channels 8-bitx4 -
8-bit 2 (TMR)
16-bit 6 (TPU)
32-bit 2 (TPU)
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output TPU
Real-Time Port -
F Pulse PPG+TPU
Event Counter TPU, TMR
2-Phase Encoder Input TPU
Watchdog Timer Yes (X2)
Serial InterfaceT Clock Sync./ Clock Async. 5
I’C-bus 2 -
|IEBus -
Smart Card/SIM Yes
SSU/Special Serial /0 Multi processor communication function
Channels -
@ Buffers -
USB Function -
LPC/ISA -
IrDA Yes -
LCD -
CRC Calculation Circuit -
[ Input Only (Numbers) 16
CMOS Output Only ( ) -
CMOS I/0 Only (Numbers) 73
High Voltage Port (| ) -
1/0 Ports N-Channel Open Drain Port (Numbers) 24
DTMF -
| High Current Drive Port 73
Pull-Up Resi 36
NMOS Push-Pull -
Interrupts(Sources) | External 9
Boundary Scan/lJTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - Yes -
Other F ROM Correction Functi -
Others -
Package TFP-120, FP-128B
Operating Frequency/Supply Voltage 25MHz/Vce =3.0 to 3.6V, PVcc =Avec =4.5 to 5.5V, 16MHz/Vcc =PVcc =3.0 to 3.6V, Avcc=3.6 to 5.5V \ 28MHz/PVcc=4.5to 5.5V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* M: mask ROM version, F: F-ZTAT version

84



85

H8S Family

32/16-bit CISC [JH8S/2600 Series

e Specifications (H8S/2600 Series)

Group H8S/2635 H8S/2636
™ w
w =) =] =) =] w >
Product No. 3 2 @ 3 3 2 2 2 2 8
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-] ] © ] © =] =] =] -] =]
I I I I I I I I I I
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T I x I I I I I I E
ROM(Bytes) 128K 192K 128K 192K 128K
RAM(Bytes) 6K 4K
Mooy ROM Type* M [ F ] M [ F M [
Program Security Yes
CPU H8S/2600 Core
Basic Instructions 69
CPU Minimurm Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 16x16—32
Multiply-A 16x16+42—-42
DMAC (Channels) -
DMA EXDMAC (Channels) -
DTC/DMAC I - I DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface -
. - 1 circuit - .
Clock Generation Circuit . 2 circuits (Main clock, Sub-clock)
(Main clock)
PLL Yes (X1, X2, x4)
Subclock - Yes (128 divided freq y) - \ Yes - Yes
RTC - Yes(WDT for watch) - | Yes (WDT for watch) | - | Yes(WDT for watch)
Frequency Divider 1/n(n=1,2,4,8,16,32) | 1/n(n=1,24,8,16,32 128) 1/n(n=1,2,4,8,16,32)
Normal operating mode, Normal operating mode, Normal operating mode,
Clock . Medium-Speed mode, . Medium-Speed mode, " Medium-Speed mode,
Normal operating mode, Normal operating mode, Normal operating mode,
N Sleep mode, N Sleep mode, . Sleep mode,
Medium-Speed mode, Medium-Speed mode, Medium-Speed mode,
Module stop mode, Module stop mode, Module stop mode,
Sleep mode, Sleep mode, Sleep mode,
Power Save Watch mode, Watch mode, Watch mode,
Module stop mode, . Module stop mode, . Module stop mode, b active mode.
Software standby mode, Sub active mode, Software standby mode, Sub active mode, Software standby mode, Sub active mode,
Hardware standby mode Sub sleep mode, Hardware standby mode Sub sleep mode, Hardware standby mode Sub sleep mode,
Software standby mode, Software standby mode, Software standby mode,
Hardware standby mode Hardware standby mode Hardware standby mode
A/D Converter Resolution X Channels 10-bit x 12
and Hold Yes
D/A Converter | Resolution X Channels - \ 8-bitx 2
8-bit -
16-bit TPUX6
32-bit TPUX2
Prescaler -
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 8 (MMT, TPU)
Real-Time Port -
Pi Pulse Yes
Event Counter -
2-Phase Encoder Input 8 (MMT, TPU)
Watchdog Timer Yes (x2)
Serial Interface \ Clock Sync./ Clock Async. 3
I’C-bus -
IEBus -
Smart Card/SIM TPU
SSU/Special Serial /O | -
Channels - 2
Gl Buffers — | 32
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only (Numbers) - 23
CMOS Output Only (Numbers) - 2
CMOS 1/0 Only (Numbers) - 72
High Voltage Port (| ) -
1/0 Ports N-Channel Open Drain Port (Numbers) - \ 26
DTMF -
High Current Drive Port -
Pull-Up Resistor - [ 36
NMOS Push-Pull -
Interrupts(Sources) | External 7
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - [ Yes | - [ Yes | - Yes
o ROM Correction F - | Yes (PC break)
Others 10-bit PWM Timer (X 2)
Pack FP-128B
Operating Frequency/Supply Voltage 20MH2/4.5 to 5.5V
Operating Ambient Temperature (‘C) -40 to 85, -40 to 105

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http:/www.renesas.com/en/package

* M: mask ROM version, F: F-ZTAT version



[1H8S/2600 Series

e Specifications (H8S/2600 Series)

Group H8S/2638 H8S/2639 H8S/2643 H8S/2646
™ w w | L ™
° 2 g & 3 g |23 2|3 o & g
Product No. ™ @ ® @ @ @ ™| o | o @ I < g 2288
g g g g g g€ |8 8/ &8 & & g & & 8| &8
@ a a a a 2 |@|a|a|a| @ a 2 @ a|ala
=] © ] -] ] @ ® | ® | ® | @ -] ] ] ® | ® | ® | ®
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ROM(Bytes) 256K 128K 192K 256K 64K 128K
RAM(Bytes) 16K 8K 12K 16K 2K 4K
Memory ROM Type* ] [ F [ m | F M [ F M| F
Program Security Yes
CPU H8S/2600 Core
Basic Instructions 69
CPU Minimum Instruction Execution Time (ns) 50 (@20MHz) [ 200 (@5MHz) 40 (@25MHz), 62.5 (@16MHz) | 50(@20MHz)
Multiplier 16x16—32
Multiply-A 16x16+42—-42 - [16 X 16+42—42
DMAC (Channels) - 4 \ -
DMA EXDMAC (Channels) -
DTC/DMACII DTC
Address Space (Bytes) 16M
. . N Direct connection to ROM, burst ROM, | Direct connection to SRAM,
Extornal Bus Bus State Controller Direct connection to SRAM and ROM is supported SRAM, DRAM is supported ROMis supported
Expansion Bus Structure Separate bus (8/16-bit)
SDRAM Controller -
DRAM Controller - Yes \ -
Host Interface -
Clock Generation Circuit 2 circuits (Main clock, Sub-clock) (Main clo:k?gt::t;ub-clock) (Main clzoill:f;ﬁ;-clock)
PLL Yes (x1, X2, x4) Yes Yes (x1, X2, x4)
Subclock - \ \ - \ Yes \ Yes (128 divided frequency) Yes
RTC — | Yes (WDTforwatch) | — Yes (WDT for watch) - [ Yes (WDT for watch)
Frequency Divider 1/n(n=1,2,4,8,16,32) [ 1in(n=1,2,4,8,16,32,128) 1/n(n=1,2,4,8,16,32
Normal operating mode, Normal operating mode, " Normal operating mode,
Clock K . Medium-Speed mode, . Medium-Speed mode, Medium-Speed mode, Medium-Speed mode,
loml operating mode, Normaloperaing mode, Sleep mode,
Medium-Speed mode, Sleep mode, edium:Speed mode, Sleep mode, Module stop mode, Sleep mode,
Module stop mode, Module stop mode, Module stop mode,
Power Save S, Watch mode, Seepmote, Watch mode, Watcl? mode, Watch mode,
Module stop mode, N Hodule stop mode, . Sub active mode, .
Sub active mode, Sub active mode, Sub active mode,
Software standby mode, Software standby mode, Sub sleep mode,
Hardwarestandby mode Sub sleep mode, Hardvare standby mode Sub sleep mode, Software standby mode, Sub leep mode,
Software standby mode, Software standby mode, Hardware standby mode Software standby mode,
Hardware iby mode Hardware iby mode Hardware standby mode
Resolution X Channels 10-bitx 12 10-bit X 16 10-bitx 12
A/D Converter
Sample and Hold Yes
D/A Converter | Resolution X Channels 8-bitx2 8-bitx4 \ -
8-bit — TMR x 2 | —
16-bit TPUX6
32-bit TPUX2
Pr I -
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 8 (PWM, TPU)
Real-Time Port -
Programmable Pulse Generator PPG+TPU
Event Counter - TPU, TMR \ -
2-Phase Encoder Input 8 (PWM, TPU)
Watchdog Timer Yes (X2)
Serial Interface \ Clock Sync./ Clock Async. 3 5 \ 2
I’C-bus - 2 I - [ 2 [—T2T-=7 2 | -
|IEBus -
Smart Card/SIM TPU
SSU/Special Serial /0 - Multi p -
Channels 2 - 1
o Buffers 32 - 16
USB Function -
LPC/ISA -
IrDA - Yes [ -
LCD - | Yes (24seg x4com)
CRC Calculation Circuit -
Input Only (Numbers) 23 16 28
CMOS Output Only (Numbers) 2 — 1
CMOS I/0 Only (Numbers) 72 96 92
High Voltage Port (Numbers] - 48
1/O Ports N-Channel Open Drain Port (Numbers) 26 24 ] 26 [ 24 [26[24]26] 24 32
DTMF -
High Current Drive Port - 96 \ LED drive portx32
Pull-Up Resistor 36 | 40
NMOS Push-Pull - 2 ] - [ 2 [—T2]=T2] -
I ) | External 7 9 \ 7
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program — | Yes — [ Yes - [ Yes —  [Yes
Other F ROM Correction Functi Yes (PC break) - Yes (PC break)
Others 10-bit PWM Timer (x2) - 10-bit PWM Timer (x2
FP-144J:Flash,
Package FP-128B FP-144J, TFP-144 FP-144G:Mask
q 5MHz (20MHz:PLL)/ | 25MHz/Vec=3.0to 3.6V, PVec=Avcc=4.5t0 5.5V
Operating Frequency/Supply Voltage 20MHz/4.5 to 5.5V 4.5 0 5.5V 16MHzIVee =PVee=3.0 to 3.6V, Avec=3,6 to 5.5V 20MHz/4.5 to 5.5V
Operating Ambient Temperature (°C) -40 to 85, -40 to 105 -20 to 75, -40 to 85 _:g :: 1835

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* M: mask ROM version, F: F-ZTAT version
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H8S Family

32/16-bit CISC [JH8S/2600 Series

e Specifications (H8S/2600 Series)

Group H8S/2648 H8S/2649* H8S/2655 HBS/2668 H8S/2678 HBSI2676R
w
o w o w oc
Product No. S22 2|2 2 B ] 8 5 R | R\ R | & ®|X
| & & & & & S g & S &8 8|8 88
2 | a|a|a|a @ a a @ 2| a|a|a|a a|a
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8|88 )88 &8|&8/&£/&8 & 8|8 B 2 &8 &8|&8|¢ B
ROM(Bytes) 64K 128K 256K 64K 128K 384K 64K | 128K 256K -
RAM(Bytes) 2K 4K 8K 4K 16K 8K 32K
Mooy ROM Type* M [ F M | F M [ z F L] M [ L
Program Security Yes - Yes -
CPU H8S/2600 Core
Basic Instructions 69
CPU Minimurm Instruction Execution Time (ns) 50 (@20MHz) \ 30 (@33MHz)
Multiplier 16X16—32
Multiply-A 16X16+42—42
DMAC (Channels) - [ 4 [ — ] 4
DMA EXDMAC (Channels) - | 4
DTC/DMAC I DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
Expansion SDRAM Controller - \ Yes
DRAM Controller - I Yes [ =] Yes
Host Interface -
Clock Generation Circuit . 2 circuits 1 circuit (Main clock) 2 circuits (Main clock, Sub-clock)
(Main clock, Sub-clock) ’
PLL Yes (X1, X2, X4) - Yes
Subclock Yes -
RTC Yes (WDT for watch) -
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
Normal operating mode,
Clock Medium-Speed mode, .
Sleep mode, Medium-Speed mode, Clocls(ldlwsmndmode,
Module stop mode, Sleep mode, Modu?ee';t?: r::)de
Power Save Watch mode, Module stop mode, All module clock stop r;mde/
Sub active mode, Software standby mode, Software standby mode
Sub sleep mode, Hardware standby mode Hardware standb modé
Software standby mode, Yy
Hardware standby mode
Resolution X Channels 10-bit X 12 [ 10-bitx 16 10-bitx 8 10-bit X 12
A/D Converter
and Hold Yes
D/A Converter | Resolution x Channels - I 8-bitx 2 I 8-bit x4
8-bit - | TMR x 2
16-bit TPUX6
32-bit TPUX2
Prescaler -
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 8 (PWM Timer, TPU) TPU
Real-Time Port -
Pi Pulse TPU PPG +TPU
Event Counter - TPU, TMR
2-Phase Encoder Input 8 (PWM Timer, TPU) TPU
Watchdog Timer Yes (X2) Yes (X 1)
Serial Interface | Clock Sync./ Clock Async. 3 | 4 3
I’C-bus -
IEBus -
Smart Card/SIM TPU
SSU/Special Serial /0 - Multi proc: [ ication function
Channels 2 -
A Buffers 32 -
USB Function -
LPC/ISA -
IrDA - Yes
LCD Yes (40seg X 4com) -
CRC Calculation Circuit -
Input Only (Numbers) 28 8 -
CMOS Output Only (Numbers) 1 - -
CMOS 1/0 Only (Numbers) 92 \ 97 74 115
High Voltage Port ( ) 48 -
1/0 Ports N-Channel Open Drain Port (Numbers) 32 14
DTMF — 14 I —
High Current Drive Port LED drive port X 32 -
Pull-Up Resistor 40
NMOS Push-Pull -
Interrupts(Sources) | External 7 \ 9 \ 17
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - [ Yes [ — ] Yes - [ Yes | - [ Yes [ —
Other F ROM Correction Function Yes (PC break) -
Others 10-bit PWM Timer (X 2) -
FP-144J:Flash,
Package FP-144G:Mask FP-144G TFP-120, FP-128B FP-144G ‘ FP-144H
Operating Frequency/Supply Voltage 20MHz2/4.5 to 5.5V 20MHz/4.5 to 5.5V, 10MHz/2.7 to 5.5V 33MH2/3.0 to 3.6V
N . . -40 to 85, 201070,
Operating Ambient Temperature (°C) 4010 105 -20 to 75, -40 to 85 ‘ o8
Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package % : New product

* M: mask ROM version, F: F-ZTAT version, Z: ZTAT version, L: ROM-less version



[1H8S/2600 Series

e Memory Capacity (ROM/RAM) (H8S/2600 Series)
ROM (Bytes)

HD6432632 ) F TE
HD6432632W ) F TE
HD6432642 ) FC

(_HDG432642W ) FC

HDG432635 ) F
HD64F2635 > F
(HD6432635U ) F

<HD64F2635U > F

HD6432695 ) F

[z NN ]

==

HD6432628
HD6432634 ) F
HD6432634U ) F FC

HD6432641W ) FC
HD6432675 ) FC

o B

1
1
|

HD6472655 | TE :

HD6472655R | TE 1

1
1
1
1
1

HD6472655R | F

HD6432627 ) F

HD6432645 ) FC

HD6432647 ) FC HD6432673 ) FC
1

1
{ /HD6a12670V / FC ) HD6412674RV/ FQ

ROM-less

1 1
1 1
. . RAM
2K 4K 6K 8K 12K 32K (Bytes)
:) Indicates the mask ROM version.
|:| Indicates the ZTAT version Package
) o F QFP (PRQP0128KB-A(FP-128B), PRQP0100KB-A(FP-100M))
:) Indicates the flash memory version. FA QFP (PRQP0080JD-A(FP-80Q))
/7 Indicates the ROM-less version. FC | QFP (PRQP0144KB-A(FP-144J), PRQP0144KA-A(FP-144G))
TE TQFP (PTQP0120LA-A(TFP-120))
FQ LQFP (PLQP0144KC-A(FP-144H))

* Itis an old package code inside ()



89

H8S Family

32/16-bit CISC [JH8S/2500 Series

¢ H8S/2500 Series Roadmap

H8S/2556

H8S/2200 H8S/2552

H8S/2506

H8S/2556 Group H8S/2552 Group H8S/2506 Group

* 512K bytes of on-chip flash memory * 512K bytes of on-chip flash memory * 512K bytes of on-chip flash memory

* On-chip CAN interface * On-chip IEBus™ interface ® On-chip 12C-bus interface

® On-chip I>C-bus interface ® On-chip I°C-bus interface ® Power supply pin selectable from 3.0 to 5.5V
® Power supply pin selectable from 3.0 to 5.5V ® Power supply pin selectable from 3.0 to 5.5V



[1H8S/2500 Series

» Specifications (H8S/2500 Series)

Group H8S5/2506 H8S/2552 H8S/2556
Product No. H8S/2505F H8S/2506F H8S/2551F H8S/2552F H8S/2556F
o
e | &8 | 2 | § | g | §E g | & 2
15 10 © © - - o o ©
=] =] o o 10 10 10 10 10
Type No. & < & & & & & & &
[y [y [ w [’y [y [y [y [y
< < < < < < < < <
© © © © © © © © ©
[=] a [=] (=] o o a o [=]
- I I T T T I I I
ROM(Bytes) 384K 512K 384K 512K
RAM(Bytes) 32K 24K 32K
Memoy ROM Type* F
Program Security Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 38 (@26MHz) 50 (@20MHz)
Multiplier -
Multilv-A i —
hadid 4
DMAC (Ch Is) -
DMA EXDMAC (Channels) -
DTC/DMAC I DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)

Expansion SDRAM Controller -
DRAM Controller -
Host Interface -

Clock Generation Circuit 2 circuits (Main clock, Sub-clock)
PLL Yes (x1, x2)
Clock Subclock Yes
RTC Yes (WDT for watch)
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
Power Save Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode, Watch mode, Software iby mode, Hardware standby mode
A/D Converter Resolution X Channels 10-bitx 16
ple and Hold Yes
D/A Converter | Resolution X Channels 8-bitx2
8-bit TMR x4
16-bit TPUX6
32-bit TPUX2
Pr I -
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 6 (TPU)
Real-Time Port -
Programmable Pulse Generator -
Event Counter -
2-Phase Encoder Input 6 (TPU)
Watchdog Timer Yes (X2)
Serial Interface | Clock Sync./ Clock Async. 5
I’C-bus 2
IEBus - Yes \ -
Smart Card/SIM 1
SSU/Special Serial /0 - |
Channels - 1
AN Buffers - \ 16
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only (Numbers) 16 17
CMOS Output Only (Numbers) - 1
CMOS I/0 Only (Numbers) 104 102
High Voltage Port (Numbers] -
1/0 Ports N-Channel Open Drain Port (Numbers) 10
DTMF -
High Current Drive Port -
Pull-Up Resistor 40
NMOS Push-Pull 2
I External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program Yes
Other F i ROM Correction Functi Yes (PC break)
Package FP-144J, BP-176V I FP-144J
Operating Frequency/Supply Voltage 26MHz/3.0 to 5.5V \ 20MH2z/3.0 to 5.5V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85 ] -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* F: F-ZTAT version
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32/16-bit CISC [JH8S/2500 Series

¢ Memory Capacity (ROM/RAM) (H8S/2500 Series)
ROM (Bytes)

HD64F2506 > FC BR
FCBR

<HDG4F2552 >
HDBAF2556_)> FC

m (@ Fo ov) @B roon
: : RAM
24K 32K (Bytes)

< Indicates the flash memory version.
Package

FC | QFP (PRQP0144KB-A(FP-144J))
BR | BGA (BP-176V)

*Itis an old package code inside ()
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[1H8S/2400 Series

* H8S/2400 Series Roadmap

H8S/2300

H8S/2437 Group Features

e Incorporates H8S/2600 core (16-bit CPU)
* Low-voltage operation
* 512K bytes, 384K bytes, or 256K bytes of 3.3V single
power supply on-chip flash memory
* On-chip data/address multiplex I/O interface
* On-chip debug functions
¢ On-chip 12C-bus : DDC2B/C-compliant (triple-slave address/
multi-slave address compatible)
5V tolerant (plug-and-play-compliant)
* On-chip multiplier for high-speed multiplication and
multiply and accumulate operations
* On-chip sync processors : Sync measurement, sync separation
Sync determination counter (for
determining synchronization and
polarity)

Rl esizea

Features Applications
* Low-voltage operation * Video monitors
* 256KB, 384KB, and 512KB *TVs

F-ZTAT versions * FPDs (LCD, PDP, projector)
* On-chip multiplier: 16-bit X 16-bit
* Improved peripheral functions
 High-functionality timers

VoalleElite ) Video monitors, TVs, FPDs (LCD, PDP,

projector)
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H8S Family

32/16-bit CISC []H8S/2400 Series

» Specifications (H8S/2400 Series)

Group H8S/2437

Product No. H8S/2437F

Type No. HD64F2437F
ROM(Bytes) 256K
RAM(Bytes) 16K

Hemony ROM Type* F
Program Security Yes
CPU H8S/2600 Core
Basic Instructions 69

CPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 16x16—32
Multiply-Accumulate Instruction 16x16+42—42
DMAC (Channels) -

DMA EXDMAC (Channels) -
DTC/DMACIT -
Address Space (Bytes) 16M

Bus State Controller

Direct connection to SRAM and ROM is supported

External Bus | Bus Structure

Separate, Multiplex bus (8/16-bit)

Expansion SDRAM Controller

DRAM Controller

Host Interface

Clock G ion Circuit 1 circuit (Main clock)

PLL -

Subclock -
Clock RTC —

Frequency Divider 1/n(n=1,2,4)

Power Save Clock divided mode, Sleep mode, Module stop mode, Software standby mode, Hardware standby mode
A/D Converter Resolution X Channels 10-bitx 16

Sample and Hold Yes
D/A Converter | Resolution X Channels -

8-bit TMRXx 4

16-bit FRT x2, TPUX3

32-bit TPUX2

P I -—

Input Capture TPU X 3, FRT X 2, 8 bit timer (TMRY)
Timer Output Compare TPU X 3, FRT X 2, 8 bit timer x4

PWM Output PWMXx 8, PWMX X2, TPUX3

Real-Time Port -

Programmable Pulse

Event Counter

2-Phase Encoder Input TPUX3
Watchdog Timer Yes (x3)
Serial Interface \ Clock Sync./ Clock Async. 5
I’C-bus Yes (x4)
IEBus -
Smart Card/SIM -
SSU/Special Serial I/0 -
Channels -
Ca Buffers -
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only (Numbers) 17
CMOS Output Only (Numbers) -
CMOS 1/0 Only (Numbers) 85
High Voltage Port ( ) -
I/0 Ports N-Channel Open Drain Port (Numbers| 8
DTMF -
| High Current Drive Port -
Pull-Up Resistor 32
NMOS Push-Pull 8
pts(; External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug Yes (E10A)
On-Board Flash Program Yes

ROM Correction F

g Others Mounted duty measurement circuit
P g FP-128B

Operating Frequency/Supply Voltage 20MH2z/3.0 to 3.6V
Operating Ambient Temperature (‘C) -20 to 75

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* F: F-ZTAT version

¢ Memory Capacity (ROM/RAM) (H8S/2400 Series)

ROM (Bytes)

HD64F2437 > F

: RAM
16K (Bytes)

:} Indicates the flash memory version.

Package
F [ QFP (PRQP0128KB-A(FP-128B))

* Itis an old package code inside ()




[1H8S/2300 Series

* H8S/2300 Series Roadmap

H8S/2398 H8S/2355 H85/2338
H8S/2378 H8S/2350 H8S/2329
H8S/2368 H8S/2345 H8S/2328

Higher speed versions
H8/300H
H8S/2357 H8S/2339 H8S/2319

H85/2318

Features Applications

* Low-voltage, high-speed operation « Digital cameras
(25 to 33MHz at 3.3V versions available) * DVD-RAM drives

* Memory configurations ranging from * CD-RW drives
ROM:-less to F-ZTAT (128KB to 512KB) * Plain paper copiers

* General-purpose versions with standard * Camcorders

on-chip peripheral functions
* Package options centering on
120- and 128-pin configurations

Low-power Improved
versions functionality
versions

H85/2200 H8S/2600
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32/16-bit CISC [JH8S/2300 Series

H8S/2319, H8S/2318 Group

* 512K bytes, 384K bytes, 256K bytes, or 128K bytes of
3.3V single power supply on-chip flash memory

* Versions are pin-compatible with the H8S/2345 groups
(H8S/2319 has EMLE pin)

* Low-voltage, high-speed operation (25MHz, 3.3V)

* On-chip debug functions (H8S/2319EF)

H8S/2339, H8S/2338 Group

* 384K bytes or 256K bytes of 3.3V single power supply
on-chip flash memory

* High-pin-count (144-pin) package

* Low-voltage, high-speed operation (25MHz, 3.3V)

* On-chip debug functions

H8S/2350 Group

* 5V ROM-less version

* H8S standard 120- and 128-pin versions
» High-speed operation (20MHz, 5V)

H8S/2378, H8S/2368 Group

* 384K bytes of 3.3V single power supply on-chip flash
memory

* Low-voltage, high-speed operation (33MHz, 3.3V)

* Improved peripheral functions: 5-channel serial 1/0 (I2C-
bus x 2 channels), 16-channel A/D converter, etc.

* On-chip debug functions (H8S/2378F, H8S/2378RF,
H8S/2377F, H8S/2377RF, H8S/2367F)

* On-chip SDRAM interface (H8S/2373R, H8S/2375R,
H8S/2377R, H8S/2378R)

H8S/2329, H8S/2328 Group

* 512K bytes, 384K bytes, or 256K bytes of 3.3V single
power supply on-chip flash memory

* Versions that are pin-compatible with the H8S/2357
groups (H8S/2329 has EMLE pin)

* Low-voltage, high-speed operation (25MHz, 3.3V)

* On-chip debug functions (H8S/2329EF)

H8S/2345 Group

* H8S/2355 group 100-pin version

¢ On-chip high-functionality timers, A/D converter, and D/A
converter

H8S/2355, H8S/2357 Group

* 128K bytes of 5V single power supply on-chip flash memory
(H8S/2357F)

* H8S standard 120- and 128-pin versions

* High-speed operation (20MHz, 5V)

H8S/2398 Group

* 256K bytes of 5V single power supply on-chip flash
memory (H8S/2398F)

* 5V ROM-less versions (H8S/2390, H8S/2392, H8S5/2394)

¢ High-speed operation (20MHz, 5V, internal operation at 3.3V)

* Versions that are pin-compatible with H8S/2398 and
H8S/2357 groups (H8S/2398 group has VCL internal
voltage pull-down pin)



[1H8S/2300 Series

» Specifications (H8S/2300 Series)

Group H8S/2319, H8S/2318
™ w
(7] w w (7] w 7 w [5) W w
Product No. N o2 o S = = % 9 2 3 £ &
a a @ a a a a a @ a a a
-] ] -] -] =] © -] ] -] ] -] ]
I I I I I I I I I I I I
=
w “;" w w % ; w I"_’: E ; [ = w w ] w E § w E w
= w w S| X |l w | 2| B K| 8 w = s | = w | E
Type No. g\ 8§55 \¢8|g|8 2\ ¢|2|8|f\ ks 5228288k 6s
s ggEge g g8 888/ 8/84 4888888 8 8§ & &
8|l 8|l8| 8|l 8|l8|8|l&8|l8|8g8|l&d|l8d| 8|8/l 8| 8g8|lg|l8d|8|a8|8|a|ad|ad|ag|a
x x x x x x x x x x x x x x x x x x x x x x x x x x
ROM(Bytes) - 38‘4K 64K 128K 256K 51 ZK‘
RAM(Bytes) 8K 4K 8K 16K 8K
Memery ROM Type* L F [ wm F [ F [ m F
Program Security - Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 50 (@20MHz), 40 (@25MHz)
Multiplier -
Multiply-A —
DMAC (Channels) -
DMA EXDMAC (Channels) -
DTC/DMAC I DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to ROM and SRAM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface -
Clock Generation Circuit 1 circuit (Main clock)
PLL -
Subclock -
Clock RTC —
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
Power Save Medi Speed mode, Sleep mode, Module stop mode, Software standby mode, Hardware standby mode
(VD G Resolution X Channels 10-bitx 8
ple and Hold Yes
D/A Converter | Resolution X Channels 8-bitx2
8-bit TMR x 2
16-bit TPU X6, TMRX 1
32-bit TPUX2
Pr | -
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output TPU
Real-Time Port -
Programmable Pulse -
Event Counter TPU, TMR
2-Phase Encoder Input TPU
Watchdog Timer Yes
Serial Interface \ Clock Sync./ Clock Async. 2
I*'C-bus -
IEBus -
Smart Card/SIM 1
SSU/Special Serial /0 Multi processor communication function
Channels -
s Buffers -
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only (Numbers) 8
CMOS Output Only (Numbers) -
CMOS I/0 Only (Numbers) 54
High Voltage Port (Numbers; -
I/0 Ports N-Channel Open Drain Port (Numbers) 10
DTMF -
High Current Drive Port -
Pull-Up R 36
NMOS Push-Pull -
Interrupts(Sources) | External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug - [ Yes | -
On-Board Flash Program — JYes[— ] Yes | =— Yes - [ Yes | — Yes
Other F ROM Correction Function -
FP-100A
FP-100A, | FP-100A, > FP-100A, FP-100A,
Package FP-100A, TFP-1008 TFP-1008, |TFP-1008, TEP199%: | FRI908. \rep.1008, FE1O0A | TFP-1008, Lot
TLP-113V**| TFP-100G . TFP-100G TLP-113V**
TLP-113V**
20MHz/
. 20MHz/2.7 25MHz/ 2.7t03.6V | 25MHz/ |20MHz/2.7t03.6V | 20MHz/ 25MHz/ 20MHz/
Operating Frequency/Supply Voltage | = "% 3.0t03.6V 25MHz/ | 3.0t0 3.6V | 25MH2/3.0t0 3.6V | 2.7 to 3.6V | 3.0 to 3.6V | 2.7 to 3.6V 25MHz/3.0 to 3.6V
3.0t0 3.6V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* L: ROM-less version, M: mask ROM version, F: F-ZTAT version

% % : Under development
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32/16-bit CISC [JH8S/2300 Series

* Specifications (H8S/2300 Series)

Group H8S/2329, H8S/2328 H8S/2339, H8S/2338
[ L w w
[ » ™ m m w wo| W ow
Product No. S I N & § & & & & Q i IS 22 2|3
@ a a @ a @ a @ a a 2 |@a|a|alalala
] =] =] =] ] ] ] ] ® =] -] ® | ®|©| 0| 0| D
I I I I I I I I I I I I T T | T || T
w w w w w w w w [SHINS) o
e Bl B EIE 585 |5 5|8 5l E08 % 5|2 Ele
213|225 5§ 8|32/ 2 23| |58 s\ 2 (8|2 8\ 8 &8\ 3(2|3/=2/8|z3
Type No. HEE R R R BB R R R B R L 1R
- | =l =sl=sl=s|l=|l®|® | = = | k| L|®|®|®|o| | b b b b b|c-|®|®|W| |
2 2333313333 2|2 2|2 S|3|3| 3|3/ 3|33 3|2|2[3[3|3|3
o|lo|la|lea|lo|a|la|la|lalalala|la|la|la|lala|la|la|la|la|lalalajla|lalala
I r x| xT|T|jTfT|T|T|T|T|T|T|T|T|T|T|T| ||| x|
ROM(Bytes) - 32K - 512K 128K 256K 384K — [128K| 256K 384K
e RAM(Bytes) 4K [ 8K 32K 8K 32K 8K 32K
ROM Type* L [ m L F ] M I F L] M ] F
Program Security — | Yes — | Yes — | Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 40 (@25MHz) \ 40 (@20MHz)
Multiplier -
Multiply-A i -
DMAC (Channels) 4 | - 4
DMA EXDMAC (Channels) -
DTC/DMACIT DTC
Address Space (Bytes) 16M
Direct connection | Direct connection Direct connection to
Bus State Controller toROM, SRAW, | to ROM and SRAM Direct connection to ROM, SRAM, DRAM is supported SRAM, DRAM, ROM,
External Bus DRAM i suppored | i supported burst ROM is supported
Expansion Bus Structure Separate bus (8/16-bit)
SDRAM Controller -
DRAM Controller Yes | — ] Yes
Host Interface -
Clock G ion Circuit 1 circuit (Main clock)
PLL -
Subclock -
Clock RTC —
Frequency Divider 1/n(n=1,2,4,38, 16, 32)
Power Save Medium-Speed mode, Sleep mode, Module stop mode, Software standby mode, Hardware standby mode
Resolution X Channels 10-bitx 8 [ 10-bitx 12
A/D Converter
ple and Hold Yes
D/A Converter | Resolution X Channels 8-bitx2 \ 8-bitx4
8-bit TMR x 2
16-bit TPUX6
32-bit TPUX2
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output TPU
Real-Time Port -
Programmable Pulse Generator PPG+TPU
Event Counter TPU, TMR
2-Phase Encoder Input TPU
Watchdog Timer Yes
Serial Interface \ Clock Sync./ Clock Async. 3
I’C-bus -
IEBus -
Smart Card/SIM 1
SSU/Special Serial /0 Multi processor communication function
Channels -
A Buffers -
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only (Numbers) 8 \ 12
CMOS Output Only (Numbers) -
CMOS I/0 Only ( ) 87 [ 106
High Voltage Port (Numbers) -
1/0 Ports N-Channel Open Drain Port (Numbers) 14
DTMF -
High Current Drive Port -
Pull-Up Resistor 40
NMOS Push-Pull -
Interrupts(Sources) | External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug - \ Yes \ - \Yes\ -
On-Board Flash Program - [ Yes | - \ Yes \ - \ Yes
Other Functi ROM Correction F i -
Packag TFP-120, FP-128B FP-144G
. 25MHz/3.0 to 3.6V 25MHz/ | 25MH2/3.0 to 3.6V 25MHz/3.0 to 3.6V 25MHz/
Operating Frequency/Supply Voltage 20MH2/2.7 to 3.6V ‘3.0toa.sv‘ 20MH2/2.7 to 3.6V 25MHz2/3.0 to 3.6V 20MHz/2.7t03.6V| 3.0 to 3.6V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* L: ROM-less version, M: mask ROM version, F: F-ZTAT version



[1H8S/2300 Series

» Specifications (H8S/2300 Series)

Group H8S/2345
Product No. H8S/2340 H8S/2341 H8S/2343 H8S/2344 H8S/2345 H8S/2345 H8S/2345F
< | W | w < | w | w < | w | w < | w | ow
Ll | ElElw || E|lE|lw |k |E|E|w|w|kE]|E
w | E(B|E|(E|B|E| B B|5|B|E|B|5|8 B|8|B|8 B|luldlBlE|lslE| Bk
T S 922|133 |3/3/12/12/12 2 3 3 3|3/ ¢/ g\| 9\ g9 g\ g8\ 8|8|8|8/,8/¢%
ype No. 8 %8233/ 33322/ 8/8/8/% 8 8 85|38/ 8/8/3/2/8/8/8
Tl @ 0| 0| 6| 0| 6| 0o 0|6 0|00 o| oo NN N[N L[| |
2 33|33 3| 3| 3| 3| 2|2/ S| S| 33| 3| 3|2|d| 3|2 S|S|3[3[3|3|3
o|lolo|lo|lo|la|la|la|lea|o|lo|la|lalale|loa|la|lalalalala|la|lalalala
S|lE|E|EHE|=2|E|E|=2EEE|2|2|8EEEE|2|2 82222282
ROM(Bytes) - 32K 64K 96K 128K
RAM(Bytes) 2K 4K
Memery ROM Type* L [ M \ z F
Program Security - | Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier -
Multiply-A i —
DMAC (Cl ) -
DMA EXDMAC (Channels) -
DTC/DMAC I DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface -
Clock Generation Circuit 1 circuit (Main clock)
PLL -
Subclock -
Clock RTC —
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
Power Save Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode, Software standby mode, Hardware standby mode
VD G Resolution X Channels 10-bitx 8
ple and Hold Yes
D/A Converter | Resolution X Channels 8-bitx2
8-bit TMRO, 1x2
16-bit TPUX6
32-bit TPUX2
Pr I -
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 6 (TPU)
Real-Time Port -
Programmable Pulse Generator -
Event Counter -
2-Phase Encoder Input 6 (TPU)
Watchdog Timer Yes
Serial Interface \ Clock Sync./ Clock Async. 2
I*’C-bus -
IEBus -
Smart Card/SIM 1
SSU/Special S‘erial /0 Multi processor communication function
Channels -
Gl \ Buffers -
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only (Numbers) 8
CMOS Output Only (Numbers) -
CMOS I/0 Only (Numbers) 7
High Voltage Port (Numbers; 71
I/0 Ports N-Channel Open Drain Port (Numbers) 10
DTMF -
High Current Drive Port LED drive port x 28
Pull-Up Resi 36
NMOS Push-Pull -
I External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - Yes
Other Functi ROM Correction Function -
Package TFP-100B, TFP-100G, FP-100A, FP-100B
Operating Frequency/Supply Voltage 20MHz/4.4 to 5.5V, 10MHz/2.7 to 5.5V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* L: ROM-less version, M: mask ROM version, Z: ZTAT version, F: F-ZTAT version
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H8S Family

32/16-bit CISC [JH8S/2300 Series

* Specifications (H8S/2300 Series)

Group H8S/2350 H8S/2355 H8S/2357
w
Product No. 2 ) 2 B i3 3 B 5 5 5
a @ @ @ a a a @ @ a
] -] =] -] -] ] ] @ -] -]
I I I I I I I I I I
e Ele | By |k e | B g |k w
(PION — - T - T~ - - VOO T~ PO O - B - E L E e E
(=3 (=3 b b 5] 5] wn wn wn n @ @ oN o ~ ~ ~ ~ ~ ~
- - « @ @ @ [r] [r) ~ ~ @ o) - - @ « N~ N~ [ W L [
| 3| 3| 3| 2| | 3| 3| 3| 2| |3 | 3| 3| | S|3|3|3|[2|3| 3
(=1 (=1 a [=1 [=1 a [=1 [=1 =1 =1 (=1 (=1 (=1 a a [=1 [=1 [=1 [=1 =1 =1 (=1
I I I I I I I T x I I I I I I I E I T T x I
ROM(Bytes) - 64K 128K 32K - 128K
RAM(Bytes) 2K 4K 8K
Mooy ROM Type* L [ M [ z [ m L [ m ] z [ F
Program Security - Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimurm Instruction Execution Time (ns) 50(@20MHz)
Multiplier -
Multiply-A i —
DMAC (Channels) 4 - [ 4
DMA EXDMAC (Channels) -
DTC/DMAC I DTC
Address Space (Bytes) 16M
Direct connection to SRAM, DRAM, Direct connection to SRAM, ROM, burst ROM Direct connection to SRAM, DRAM, ROM, burst ROM
Bus State Controller . . .
External Bus ROM, burst ROM is supported is supported _ is supported
Expansion Bus Structure Separate bus (8/16-bit)
SDRAM Controller -
DRAM Controller Yes \ - \ Yes
Host Interface -
Clock G ion Circuit 1 circuit (Main clock)
PLL -
Subclock -
Clock RTC —
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
Power Save Medium-Speed mode, Sleep mode, Module stop mode, Software standby mode, Hardware standby mode
AID Converter Resolution X Channels 10-bitx8
Sample and Hold Yes
D/A Converter | Resolution x Channels 8-bitx 2 I - I 8-bitx 2
8-bit TMR X2
16-bit TPUX6
32-bit TPUX2
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output TPU
Real-Time Port -
[ Pulse PPG +TPU — I PPG +TPU
Event Counter TPU, TMR
2-Phase Encoder Input TPU
Watchdog Timer Yes
Serial Interfac;\ Clock Sync./ Clock Async. 2 3 \ 2
I’C-bus -
IEBus -
Smart Card/SIM Yes
SSU/Special Serial /0 Multi processor communication function
Channels -
Al Buffers -
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
[ Input Only (Numbers) 8
CMOS Output Only (Numbers) -
CMOS 1/0 Only (Numbers) 87
High Voltage Port (| ) -
I/0 Ports N-Channel Open Drain Port (Numbers) 6 \ 14
DTMF -
| High Current Drive Port -
Pull-Up Resistor - \ 53 \ 40
NMOS Push-Pull
pts( External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - Yes
Other F i ROM Correction F i -
Pack TFP-120, FP-128B
20MHz/4.5 to 5.5V 22:\:225/3'5 20MHz/4.5 to 5.5V 2‘:2"21513'5 20MHz/4.5 to 5.5V 20MH2/4.5 to 5.5V
Operating Frequency/Supply Voltage |13MHz/3.0to 5.5V 1 OMH.z/2 7 13MHz/3.0 to 5.5V 1 OMH-zlz 7 13MHz/3.0 to 5.5V 13MH. 113.0 to 5'5v
10MHz/2.7 to 5.5V ; 10MHz/2.7 to 5.5V ) 10MH2z/2.7 to 5.5V : :
to 5.5V to 5.5V
Operating Ambient Temperature (C) -20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* L: ROM:-less version, M: mask ROM version, Z: ZTAT version, F: F-ZTAT version



[1H8S/2300 Series

» Specifications (H8S/2300 Series)

Group H8S/2368 H8S/2378
TR TS L
L w ™ [+ ' | w| €| m
Product No. 2 8 8 & 2 R R 2 2 gIR|IRK|R R
@ a a a |al a @ @ 2 |alalalal a
=] ] ] -] ] ] =] ] ] ® | ®| ®© ® ]
I I I I I I I I I I| T T | T I
w | B 2 el e
AEE I R I
>§; EE;;>§EE;>;EES;EI—>EEEQQ
Type No. 2/ 2|2 2/ 2 8 8B 8858 BB EEEEEEEEEE S :EE
grgg g g|g| 8|8 glglglglglg|g| g ||,
HHEHEHHEHEHEHHHHHEEEEHEHEHE
ROM(Bytes) - 256K 384K 512K - 256K 384K 512K
Memory RAM(Bytes) 16K 30K [ 24K [32K 16K 30K[ 24K 32K
ROM Type* L I M F L M F
Program Security - Yes - Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 30 (@33MHz) ‘ (@Siile] 30 (@33MHz2) 29 (@34MHz)
Multiplier -
Multiply-Accumulate Instruction -
DMAC (Ch Is) 4 - 4 [ =] 4
DMA EXDMAC (Channels) - | 2
DTC/DMACT DTC
Address Space (Bytes) 16M
Direct connection to Direct ion to| Direct ion to Di ion to Direct connection to| Direct connection to| Direct connection to| Direct connection o Direct connection to| Direct connection to
Bus State Controller ROM/SRAM/DRAM is supported ROMand SRAM | ROM, SRAM, DRAM | ROMand SRAM | ROM, SRAM, DRAM| RO and SRAM | ROM, SRAM, DRAM | ROM and SRAM | ROM, SRAM, DRAM | ROM and SRAM
External Bus is supported is supported is supported is supported is supported is supported is supported is supported is supported
Expansion Bus Structure Separate bus (8/16-bit)
SDRAM Controller - [ Yes | — T Yes | — | Yes | —
DRAM Controller Yes \ - \ Yes \ - \ Yes
Host Interface -
Clock Generation Circuit 2 circuits (Main clock, PLL)
PLL Yes
Subclock -
Clock RTC —
Frequency Divider 1n(n=1,2,4) \ 1/n(n=1,2,4,8)
Power Save Clock divided mode, Sleep mode, Module stop mode, Software standby mode, Hardware standby mode
Resolution X Channels 10-bitx 10 \ 10-bitx 16
A/D Converter
Sample and Hold Yes
D/A Converter | Resolution x Channels 8-bitx 2 [8itx4] 8-bitx 6
8-bit TMR X2
16-bit TPUX6
32-bit TPUX2
Prescaler -
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output TPU
Real-Time Port -
F Pulse PPG+TPU
Event Counter TPU, TMR
2-Phase Encoder Input TPU
Watchdog Timer Yes
Serial Interface | Clock Sync./ Clock Async. 5
I’C-bus 2
|IEBus -
Smart Card/SIM 1
SSU/Special Serial /O Multi processor cc rication function
Channels -
@ Buffers -
USB Function -
LPC/ISA -
IrDA Yes
LCD -
CRC Calculation Circuit -
[ Input Only (Numbers) 10 I 16
CMOS Output Only ( ) -
CMOS I/0 Only (Numbers) 84 [ 97
High Voltage Port (| ) -
1/0 Ports N-Channel Open Drain Port (Numbers) 14
DTMF -
High Current Drive Port -
Pull-Up Resi 40
NMOS Push-Pull -
Interrupts(Sources) | External 9 \ 17
Boundary Scan/lJTAG -
Debugging Function | On-Chip Debug - \ Yes \ - \ Yes
On-Board Flash Program - [ Yes \ - ‘ Yes
Other Functi ROM Correction Functi -
Package TFP-120, FP-128B TP42) FP-144H ‘mm;
. 34MHZ 34MHz/  |35MHz,
Operating Frequency/Supply Voltage 33MHZz/3.0 to 3.6V Wl 33MHz/3.0 to 3.6V ‘ 3.0t0 3.6V ‘wms.sv
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85
Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package %% : Under development

* L: ROM-less version, M: mask ROM version, F: F-ZTAT version
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H8S Family

32/16-bit CISC [JH8S/2300 Series

* Specifications (H8S/2300 Series)

Group H8S/2398
Product No. H8S/2390 H8S/2392 H8S/2394 H8S/2398 H8S/2398F
E g
w w w w
s 5 & 5 3 5 & & %5 &
b b b b I b 2 2 3 3
a a 8 a a a8 a a a a
I I I I I I I I I I
ROM(Bytes) - ‘ 256K
RAM(Bytes) 4K 8K 32K 8K
Memory ROM Type* L [ \ F
Program Security - Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier -
Multiply-A ; —
DMAC (Channels) 4
DMA EXDMAC (Channels) -
DTC/DMAC I DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM, DRAM, ROM, burst ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
Expansion SDRAM Controller -
DRAM Controller Yes
Host Interface -
Clock Generation Circuit 1 circuit (Main clock)
PLL -
Subclock -
Clock RTC —
Frequency Divider 1/n(n=1,2,4,8,16,32)
Power Save Medium-Speed mode, Sleep mode, Module stop mode, Software standby mode, Hardware standby mode
A/D Converter Resolution X Channels 10-bitx 8
ple and Hold Yes
D/A Converter | Resolution X Channels 8-bitx2
8-bit TMR x 2
16-bit TPUX6
32-bit TPUX2
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output TPU
Real-Time Port -
Programmable Pulse Generator PPG+TPU
Event Counter TPU, TMR
2-Phase Encoder Input TPU
Watchdog Timer Yes
Serial Interface | Clock Sync./ Clock Async. 3
I’C-bus -
IEBus -
Smart Card/SIM 1
SSU/Special Serial /0 Multi proce communication function
Channels -
G Buffers -
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only (Numbers) 8
CMOS Output Only (Numbers) -
CMOS 1/0 Only ( ) 87
High Voltage Port (Numbers; -
1/0 Ports N-Channel Open Drain Port (Numbers) 6 \ 14
DTMF -
High Current Drive Port -
Pull-Up Resistor - \ 40
NMOS Push-Pull -
pts(s External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - Yes
Other Functi ROM Correction Function -
Packag TFP-120, FP-128B
Operating Frequency/Supply Voltage 20MHz/4.5 to 5.5V
Operating Ambient Temperature (C) -20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* L: ROM-less version, M: mask ROM version, F: F-ZTAT version
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[1H8S/2300 Series

e Memory Capacity (ROM/RAM) (H8S/2300 Series)

ROM (Bytes) :
. :

F TE l

HD64F2319EV> F TE L

1
1
1
1
I
1
m : HD64F2319V> F TE
' HD64F2326V > F TE
1
1
1
:
1
m—:( Hosarzsiny F TE | <HDBAFBISVY F TE
1 1

1
(HD6432318 ) F
< HD64F2318V > F (HD6432365 ) F TE
(HD6432328 ) F TE | | (HD6432365W) F TE
< HD64F2328BV> F TE | | CHD6432375 ) FQ
(HD6432338 ) FC (_HD6432375W) FQ
< HD64F2338V > FC (_HD6432375R ) FQ
(Hoe432398 ) F TE | | (HD6432375T ) FQ

< HD64F2398 > F TE

UGB F TE Lpz5v)

T
HD64F2378BV > FQ LP
HD64F2378RV> FQ
—

1
1

1

:

1 ———
: HD64F2368V > TE

T

1

1

1

1

1

HOG4FZBTIVS F
i Fg HDB4F2376V> FQ

1
1
:
1
: HDGAF2S6TV > F TE | (" issaraaen F TE
1
1
1
1

< HD64F2357 > F TE

F_FATETF)

HD64323168 ) F LP

1 1
D G v { G e H Gz )
1 1

HD6412320V / F TE
F TE

[HD6412321V /
HD64123%0_/ F TE

HD64123248V/ F TE
HD6412394 / F TE
1

ROM-less HD6412340 / F FATE TF
HD6412350 / F TE
1

e
N -—---=-=-====
=

! RAM
2K 4K 8K 24K 30K 32K (Bytes)
:) Indicates the mask ROM version. Package
Indicates the ZTAT ion.
ndicates the version-— F QFP (PRQP0100KA-A(FP-100B), PRQP0128KB-A(FP-128B)
< Indicates the flash memory version. FC QFP (PRQP0144KA-A(FP-144G))
/[ 7Indicates the ROM-less version. FA QFP (PRQP0100JE-B(FP-100A))
TE TQFP (PTQP0100KA-A(TFP-100B), PTQP0120LA-A(TFP-120))
FQ LQFP (FP-144H)
LP25V | TLP (TLP-113V)
LP (LGA-145)

* Itis an old package code inside ()
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H8S Family

32/16-bit CISC [JH8S/2200 Series

* H8S/2200 Series Roadmap

H8S/2282 H8S/2245
H8S/2268 H8S/2227
H8S/2258 H8S/2218
Lower-power versions
H8S/2300 H8S/2239 H8S/2215
H8S/2238R H8S/2214
H8S/2238B H8S/2212

H8S/2237

Features Applications

* Low-voltage, low power * Mobile phones
consumption * MD players

* Versions with on-chip USB * Scanners
available * Car audio systems

* On-chip subclock: 32kHz * Gas meters
operation o Laptop PCs

 Versions with on-chip IEBus  * PC servers
available * Audio systems

* Multiple low-power modes

e Lineup of CSP

(Chip Scale Package) versions

H8S
Super Low Power H8$/2500
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[1H8S/2200 Series

H8S/2212, H8S/2214, H8S/2215,

H8S/2218 Group

* On-chip SCI, DMAC, and DTC for high-speed data transfer

¢ On-chip USB interface (H8S/2215, H8S/2212, H8S/2218)

* Compact package

* Flash memory programming via USB supported (H85/2215,
H8S/2212, H8S/2218)

H8S/2239, H8S/2238B, H8S/2238R Group

* 2.2V low-voltage operation
(H8S/2238R-H8S/2239)

¢ On-chip I°C-bus interface

¢ On-chip 384K bytes flash memory (H8S/2239)

H8S/2245 Group

* A single-chip MCU with 128K bytes of on-chip ROM and
8K bytes of on-chip RAM
* 32kHz external clock operation

H88/2227, H8S/2237 Group

* A single-chip MCU with 128K bytes of on-chip ROM and
16K bytes of on-chip RAM
e 32kHz external clock operation

H8S/2258 Group

¢ On-chip IEBus™ and 1°C-bus interfaces
* On-chip 256K bytes flash memory

H8S/2282 Group

* On-chip CAN interface
¢ On-chip subclock divider
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H8S Family

32/16-bit CISC [JH8S/2200 Series

¢ Specifications (H8S/2200 Series)

Group H8S/2212 H8S/2214
™ L
w =) w =] w
Product No. E = = = g E E E
3 b b b 3 b 3 3
© ] -] ] ] -] -] =]
I I I I I I I I
o o [« [+ w w
E E o & o & g g E E o o w w
3 & = 2 & 2 g & E; F g g g g
= = = = = = = = = = = = = =
fypetie - = & g & g s g g g & & & &
Py @ 3 3 3 3 3 P 3 3 3 3 3 3
=1 a [=1 (=1 [=1 (=1 a [=1 a [=1 (=1 [=1 (=1 a
x I I I I I I x I I I I I I
ROM(Bytes) 32K 64K 128K
RAM(Bytes) 4K 8K 12K
Mooy ROM Type* M [ F [ M F
Program Security Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimurm Instruction Execution Time (ns) 42 (@24MHz2) \ 63 (@24MHz2)
Multiplier -
Multiply-A i —
DMAC (Channels) 6
DMA EXDMAC (Channels) -
DTC/DMAC I - I DTC
Address Space (Bytes) 16M
Bus State Controller - \ Direct connection to SRAM and ROM is supported
External Bus | Bus Structure - | Separate bus (8/16-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface -
Clock G ion Circuit 3 circuits (Main clock, Sub-clock, USB-clock) 1 circuit (Main clock)
PLL Yes (USB: x2, x3) -
Subclock Yes -
RTC RTC -
Clock Frequency Divider 1/n(n=1,2,4,8, 16, 32)
Normal operating mode, Medium-Speed mode,
P Sleep mode, I_\Ilodule stop mode, Watch mode, Normal operating mode, Medium-Speed mode, Sleep mode,
ower Save Sub active mode, Sub sleep mode,
Software standby mode, Module stop mode, Software standby mode, Hardware standby mode
Hardware standby mode
Resolution X Channels 10-bitx 6 -
A/D Converter and Hold Yes —
D/A Converter | Resolution X Channels - 8-bitx 1
8-bit -
16-bit TPUX3
32-bit TPUX2
P I —
Input Capture 3 (TPU)
Timer Output Compare 3 (TPU)
PWM Output 3(TPU)
Real-Time Port Yes (RTC) I -
Programmable Pulse Generator -
Event Counter -
2-Phase Encoder Input 3 (TPU)
Watchdog Timer Yes
Serial Interface | Clock Sync./ Clock Async. 2 \ 3
I’C-bus -
IEBus -
Smart Card/SIM 1 [ -
SSU/Speci ?erial /o -
Channels -
Gl \ Buffers -
USB Function Yes -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only (Numbers) 21 18
CMOS Output Only (Numbers) 3 -
CMOS 1/0 Only ( ) 37 72
High Voltage Port (Numbers) -
1/0 Ports N-Channel Open Drain Port (Numbers) 4 \ 1
DTMF -
High Current Drive Port -
Pull-Up Resistor 11 I 36
NMOS Push-Pull -
Interrupts(Sources) | External 7 \ 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug Yes (E10A) \ -
On-Board Flash Program - I Yes | - I Yes
Other Fi ROM Correction F i _=
Others SCI0 for high-speed UART
Pack FP-64E TFP-100B, TFP-100G, BP-112, TBP-112A
When using USB:
Wﬁi"::gf"‘(}si‘:;ﬁ;’& When using USB:24MHz/3.0 to 3.6V
Operating Frequency/Supply Voltage 24MH2/3.0 to 3.6V ’| When not using USB:24MHz/3.0 to 3.6V 16MH2z/2.7 to 3.6V
16MHZ/2.7 to 3.6V 16MHz/2.7 to 3.6V
6MH2/2.4 to 3.6V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* M: mask ROM version, F: F-ZTAT version
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[1H8S/2200 Series

e Specifications (H8S/2200 Series)

Group H8S/2215 H8S/2218
* x
% i b rl
™ [ =] [ =) w
o [11] w 2 o o = = w 2
Product No. 2 o = o = o o b = = =
a a a @ a a a a @ @ a
-] ] ] ] ® -] ] ] -] =] -]
I I I I I I I I I I I
[+ w oc w
o = o = - w - w = w
E] g ] ] [ w [ w @ = o w o = ] = o« w
3| 3| 8| a|l8|e 8| 5|/8|E|2 2| BE|E|2|2|B|8 8| 8|¢
Type No. £ = = o 2 2 2 2 2 2 2 2 2 2 2 2 = = 2 =2 = =
yp o o™ o o™ N N N N o o™ N N N N o o o o™ N o o™ o™
8| 8| 8|8 | & | & || &\ &) &) €| & & & & & g|g|&|&|&|&
g 88|82 2|2 8 28 2|8/ 8 2 8% £/8 8 %8 ¢%
ROM(Bytes) 64K 128K 256K 64K 128K
RAM(Bytes) 8K 16K 8K 12K
Memery ROM Type* M [ F M F
Program Security Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 63 (@24MHz) 42 (@24MHz2)
Multiplier -
Multiply-A i —
DMAC (Channels) 6
DMA EXDMAC (Channels) -
DTC/DMAC I DTC -
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)

Expansion SDRAM Controller -
DRAM Controller -
Host Interface -

3 circuits (Main clock,

Clock Generation Circuit 2 circuits (Main clock, USB-clock) Sub-clock, USB-clock)
PLL Yes (USB: x3) Yes(USB: x2, x3)
Subclock - Yes
RTC - RTC

Clock Frequency Divider 1/n(n=1,2,4,8, 16, 32)

Normal operating mode, Medium-Speed mode,

Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode, Sleep mode, Module stop mode, Watch mode,

(e S Software standby mode, Hardware standby mode Sub active mode, Sub sleep mode,
Software standby mode,
Hardware standby mode
Resolution X Channels 10-bit X 6
A/D Converter and Hold Yes
D/A Converter | Resolution X Channels 8-bitx2 I -
8-bit TMR x 2 | -
16-bit TPUX3
32-bit TPUX2
Prescaler -
Input Capture 3 (TPU)
Timer Output Compare 3 (TPU)
PWM Output 3 (TPU)
Real-Time Port - Yes (RTC)
F Pulse -
Event Counter -
2-Phase Encoder Input 3 (TPU)
Watchdog Timer Yes
Serial InterfaceT Clock Sync./ Clock Async. 3 2
I’C-bus -
|IEBus -
Smart card/SIM 1
SSU/Special Serial /0 -
Channels -
Can Buffers -
USB Function Yes
LPC/ISA -
IrDA -
LCD -
CRC C ion Circuit -
[ Input Only (Numbers) 21 \ 24
CMOS Output Only (| ) 4
CMOS I/0 Only (Numbers) 68 [ 69
High Voltage Port (| ) -
1/0 Ports N-Channel Open Drain Port (Numbers) 11 \ 4
DTMF -
High Current Drive Port -
Pull-Up Resi 36
NMOS Push-Pull -
Interrupts(Sources) | External 8 \ 7
Boundary Scan/JTAG Yes
Debugging Function | On-Chip Debug - I Yes (E10A)
On-Board Flash Program - Yes \ - Yes
Other F ROM Correction Functi =
Others SCIO for high-speed UART
= [ USB seralock availabl —
Package TFP-120, BP-112 TFP-100G, BP-112
When using USB: .
When using USB: 24MHz/3.0!go 36 When using USB:
. 16MHz/3.0 to 3.6V When not using USB: 24MHz2/3.0 _to 3.6V
Operating Frequency/Supply Voltage When not using USB: WMhz010 36V When not using USB:
g : 0t0 3,
24MH2/3.0 to 3.6V
16MHz/2.7 to 3.6V 16MHZ/27 o 3.6V 16MHZ/2.7 to 3.6V
6MH212.4 to 3.6V ) )
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85
Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package % % : Under development

* M: mask ROM version, F: F-ZTAT version
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H8S Family

32/16-bit CISC [JH8S/2200 Series

¢ Specifications (H8S/2200 Series)

Group H8S/2227 H8S/2237
w
Product No. & N < Y N 3 2 5 5
a a @ @ a a @ a a
-] -] =] ] ] ] -] =] -]
I I I I I I I I I
£ TV O T I T I G B T T < | W | W < | W < | W | < | W | W
Lk | E|lL | E|E L lE|E|lw|w|kE|E Liw kE|E | e ke |lE|lw|lw|kE|E
EIZ|8|8|8 B3| B8 8|8 |8 | B |8 |w|w | B X5 B|8|8|E|X|B|8|8|¢% < |w|w
3185315153 5|3|2/8/8|28I8IG/5/3/3|3/53/3/3|3|2|5[2|8|8/k /KK
@ @ (e} @ @ « @ o« @ [r] @ @ @ [ w @ [r) « @ @ @ [} @ @ « @ @ ~ ~ ~ ~
2 3| 3|3 |2|3|2|3|2|2|2|3|3|2|2|2[3|3|d|S|2|3|3|3|3|2|3|3|3
o|la|a|la|le|laja|lajlaja|la|la|la|lalajala|la|la|la|lae|lalalaja|la|la|la|la|la|a
I || TjTjxT|T|T|T|T|T|jT| T ||| || |T|T|jT T ||| ||| |
ROM(Bytes) 64K 96K ‘ 128K 64K ‘ 128K
RAM(Bytes) 4K 16K 4K 16K
Mooy ROM Type* M [ F M [ z
Program Security Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimurm Instruction Execution Time (ns) 74 (@13.5MHz)
Multiplier -
Multiply-A i —
DMAC (Channels) -
DMA EXDMAC (Channels) -
DTC/DMAC I DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface -
Clock G ion Circuit 2 circuits (Main clock, Sub-clock)
PLL -
Subclock Yes [ -
Clock RTC Yes (WDT for watch)
Frequency Divider 1/n(n=1,2,4,38, 16, 32)
Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode,
Power Save Watch mode, Sub active mode, Sub sleep mode,
Software standby mode, Hardware standby mode
Resolution X Channels 10-bitx 8
A/D Converter ple and Hold Yes
D/A Converter | Resolution X Channels - \ 8-bitx2
8-bit TMR x 2
16-bit TPUX3 I TPUX6
32-bit TPUX2
Input Capture 3 (TPU) 6 (TPU)
Timer Output Compare 3 (TPU) 6 (TPU)
PWM Output 3 (TPV) 6 (TPU)
Real-Time Port -
Programmable Pulse Generator -
Event Counter -
2-Phase Encoder Input 3 (TPU) \ 6 (TPU)
Watchdog Timer Yes (x2)
Serial Interface \ Clock Sync./ Clock Async. 3 \ 4
I’C-bus -
IEBus -
Smart Card/SIM Yes
SSU/Special Serial /0 -
Channels -
s Buffers -
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only (Numbers) 19
CMOS Output Only (Numbers) -
CMOS 1/0 Only ( ) 72
High Voltage Port (Numbers) -
1/0 Ports N-Channel Open Drain Port (Numbers) 1
DTMF -
High Current Drive Port -
Pull-Up Resistor 36
NMOS Push-Pull -
Interrupts(Sources) | External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - \ Yes \ -
. ROM Correction F i Yes (PC break)
Other F
Others -
Package TFFPI;LO(:’OBB‘, FP-100A, FP-100B, |TFP-100B, FP-100A, FP-100B
TFP-100G TFP-100B, TFP-100G | TFP-100G TFP-100B, TFP-100G
Operating Frequency/Supply Voltage 13.5MHz/2.7 to 3.6V 13.5MHz/ 13.5MHz/2.7 to 3.6V 13.5MHz/
6.25MHz/2.2 to 3.6V 2.7t0 3.6V 6.25MHz/2.2 to 3.6V 2.7t0 3.6V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* M: mask ROM version, F: F-ZTAT version
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[1H8S/2200 Series

» Specifications (H8S/2200 Series)

Group H8S/2238B
Product No. H8S/2236B H8S/2238B H8S/2238BF
= - " w = = E = 1 w w b = =
e 5|5 | E|E|E | E |8 |5 |5 |8 E|E| & a || m
] 2 ] 2 = = = = ] 2 ] 2 = = = = w o = =
o m o m o m o m o o o o o m o m o m o m
Type No. § 8 5|8 BE|X|5/ 8/8/ 8/ 8|8 % | %5|!% 85|38 /8|88
& S8 8 S 8 S8 8 S8 8 S8 8 S8 8 S 8 S8 & 8 & 8
2 B 2 B 2 B 2 2 2 2 2 2 2 2 2 2 s < s <
8 2 8 2 8 2 8 2 8 2 8 2 8 a8 8 a8 8 a8 8 a8
== x == x == x == x == x == x == x == x == x == x
ROM(Bytes) 128K 256K
RAM(Bytes) 8K 16K
Memery ROM Type* M F
Program Security Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 74 (@13.5MHz)
Multiplier -
Multiply-A —
DMAC (Ch Is) -
DMA EXDMAC (Channels) -
DTC/DMAC I DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface -
Clock Generation Circuit 2 circuits (Main clock, Sub-clock)
PLL -
Subclock Yes
Clock RTC Yes (WDT for watch)
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
R EaD Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode, Watch mode,
Sub active mode, Sub sleep mode, Software standby mode, Hardware standby mode
A/D Converter | 1 X Channels 10-bitx 8
ple and Hold Yes
D/A Converter | Resol 1 X Channels 8-bitx2
8-bit TMR x4
16-bit TPUX6
32-bit TPUX2
Prescaler -
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 6 (TPU)
Real-Time Port -
F Pulse -
Event Counter -
2-Phase Encoder Input 6 (TPU)
Watchdog Timer Yes (X2)
Serial InterfaceT Clock Sync./ Clock Async. 4
I’C-bus 2
|IEBus -
Smart Card/SIM 1
SSU/Special Serial /0 -
Channels -
Can Buffers -
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC C Circuit -
[ Input Only (Numbers) 19
CMOS Output Only (| ) -
CMOS 1/0 Only (Numbers) 72
High Voltage Port (| ) -
I/0 Ports N-Channel Open Drain Port (Numbers) 9
DTMF -
High Current Drive Port -
Pull-Up R 36
NMOS Push-Pull 2
Interrupts(Sources) | External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - Yes
Other F ROM Correction Functi Yes (PC break)
Others -
Packag FP-100A, FP-100B, TFP-100B, TFP-100G
Operating Frequency/Supply Voltage 13.5MHz/2.7 to 5.5V 13.5MH2/3.0 to 5.5V

Operating Ambient Temperature (‘C)

-20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* M: mask ROM version, F: F-ZTAT version
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H8S Family

32/16-bit CISC [JH8S/2200 Series

¢ Specifications (H8S/2200 Series)

Group H8S/2238R H8S/2239
™
o o o w
Product No. 8 2 2 2 2
o ﬁ oN oN oN
@ b b b b
-] =] -] ] @
I I I I I
< w|w | B EIE] o w|w| S| E < | w |
5| 5B E|E|% % |5 8| B |8 c|lolx|w| || el% % %
S| E| X | =|=|=|E|E| Bl | 0|l ||l BB 5 BB 8| <|w|w
€| | k|l || | €| &€ || ||| x| || c|c 1 1 | 2|22 | & | 5| E
Type No. g 8| 8 8|1 88| 8| 8 8| 8| 8| 8| 8 | 8| 8|8 2| 8| 2| 8| 83| 83/ 83/ 83|23
8§ 8| 8| 8| 8/8| 8| 8§/ 8| 8| 8| 8|8 8§/ 88| 8 8|8/ 8/ 8|98 8§88
2| 2/ 2| 22| 2% 2 ¢\ 5/ 2 8|S ¥ ¥ 55 2\ g9\ 2\ 2\ 2|g 5 5%
8l 8|l8| 8| 8|l8|&8|l&8|8|&8|8d|8|8|l8|8| 8|l8|8|&8|8|8|&8|8|8|8|8
x x x x x x x x x B x x x x x x x x x x x x x x x x
ROM(Bytes) 128K 256K 384K
RAM(Bytes) 8K 16K 32K
Mooy ROM Type* [ [ F M [ F
Program Security Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimurm Instruction Execution Time (ns) 74 (@13.5MHz) \ 50 (@20MHz)
Multiplier -
Multiply-A i —
DMAC (Channels) - [ Yes
DMA EXDMAC (Channels) -
DTC/DMAC I DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface -
Clock G ion Circuit 2 circuits (Main clock, Sub-clock)
PLL -
Subclock Yes
Clock RTC Yes(WDT for watch)
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode,
Power Save Watch mode, Sub active mode, Sub sleep mode,
Software standby mode, Hardware standby mode
Resolution X Channels 10-bitx 8
A/D Converter ple and Hold Yes
D/A Converter | Resolution X Channels 8-bitx2
8-bit TMR x4
16-bit TPUX6
32-bit TPUX2
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 6 (TPU)
Real-Time Port -
Programmable Pulse Generator -
Event Counter -
2-Phase Encoder Input 6 (TPU)
Watchdog Timer Yes (x2)
Serial Interface \ Clock Sync./ Clock Async. 4
I’C-bus 2
IEBus -
Smart Card/SIM 1
SSU/Special Serial /0 -
Channels -
s Buffers -
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only (Numbers) 19
CMOS Output Only (Numbers) -
CMOS 1/0 Only ( ) 72
High Voltage Port (Numbers) -
1/0 Ports N-Channel Open Drain Port (Numbers) 9
DTMF -
High Current Drive Port -
Pull-Up Resistor 36
NMOS Push-Pull 2
Interrupts(Sources) | External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - \ Yes \ - \ Yes
Other Fi ROM Correction F i Yes (PC break)
Others - SCIo for high-speed UART
FP-100B, TFP-100B,
Package FP-100B, TFP-100B, TFP-100G TFP-100G, BP-112, FP-100B, TFP-100B, TFP-100G
TBP-112A
20MHz/3.0 to 3.6V
q 13.5MHz/2.7 to 3.6V 20MH2/3.0 to 3.6V
Operating Frequency/Supply Voltage 16MHz/2.7 to 3.6V
6.25MHz/2.2 to 3.6V 6.25MHZ/2.2 to 3.6V 16MHz/2.7 to 3.6V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* M: mask ROM version, F: F-ZTAT version
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[1H8S/2200 Series

» Specifications (H8S/2200 Series)

Group H8S/2245 H8S/2258
w
Product No. S I g e 3 2 S S 8 2 2
8 8| 8| 8| 8|8 8| 8§ 8 3 S
2 | a | @ | a| a| a | a| & a @ a
-] =] -] -] ] ] ] =] -] ] ]
I I I I I I I I I I I
< | w < | w
Fleg|le g e gL g gw w S8 88w S8 8% E
E|u| B 2 BE|E|B|B|E| B B|E|B|lEE|ulBlBlBl&ls|= B BlEz|s8glalp
Type No. HHHEEEE R HHEEE R R EE R R R B R R R R R R B 1R
.‘!-‘Eg%%%%%g%%%#%ﬁﬂ%%%%%%%g%%%gﬁﬁﬁ
HHHEEHEHHEHHEHHHEHEHEHHEEHHEHHEHEEE
ROM(Bytes) - 32‘K St‘lK | 128K 256K
RAM(Bytes) 4K 8K 4K 8K 4K 8K 16K
Memery ROM Type* L] M [z ] M [ F
Program Security - Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 50 (@20MHz2) \ 74 (@13.5MHz)
Multiplier -
Multiply-A —
DMAC (Channels) -
DMA EXDMAC (Channels) -
DTC/DMAC I DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface -
Clock Generation Circuit 1 circuit (Main clock) I 2 circuits (Main clock, Sub-clock)
PLL -
Subclock - \ Yes
St RTC - | Yes (WDT for watch)
Frequency Divider 1/n(n=1, 2,4, 8, 16, 32)
. . Normal operating mode, Medium-Speed mode, Sleep mode,
Power Save M Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode, Watch mode, Sub active mode, Sub sleep mode,
odule stop mode, Software standby mode, Hardware standby mode
Software standby mode, Hardware standby mode
Resolution X Channels 10-bitx 4 10-bitx 8
A/D Converter
ple and Hold Yes
D/A Converter | Resolution X Channels - 8-bitx2
8-bit TMR X2 TMR x4
16-bit TPUX3 TPUX6
32-bit TPUX2
Pr I -
Input Capture 3 (TPU) 6 (TPU)
Timer Output Compare 3 (TPU) 6 (TPU)
PWM Output 3 (TPV) 6 (TPU)
Real-Time Port -
Programmable Pulse Generator -
Event Counter -
2-Phase Encoder Input 3 (TPU) 6 (TPU)
Watchdog Timer Yes Yes (X2)
Serial Interface \ Clock Sync./ Clock Async. 3 4
I’C-bus - Yes (X2)
IEBus - Yes
Smart Card/SIM 1
SSU/Special Serial /0 -
Channels -
G Buffers -
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only (Numbers) 12 19
CMOS Output Only (Numbers) 1 -
CMOS I/0 Only (Numbers) 75 72
High Voltage Port (Numbers) 52 -
I/0 Ports N-Channel Open Drain Port (Numbers) 10 9
DTMF -
High Current Drive Port LED drive port x 28 \ -
Pull-Up | 36
NMOS Push-Pull - I 2
Interrupts(Sources) | External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - \ Yes
Other F ROM Correction Function - Yes (PC break)
Package FP-100B, TFP-100B FP-100A, FP-100B, TFP-100B
20MHz/
q 20MHz/4.5 to 5.5V 45t05.5V
Operating Frequency/Supply Voltage 13MH2/2.7 to 5.5V 10MHZ 13.5MH2/4.5 to 5.5V
2.7t05.5V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* L: ROM-less version, M: mask ROM version, Z: ZTAT version, F: F-ZTAT version



H8S Family

32/16-bit CISC [JH8S/2200 Series

¢ Specifications (H8S/2200 Series)

Group H8S/2268 H8S/2282
w w w w
Product No. @ & 8 o ) S
S 8 S 8 8 3
a a a a a @
] -] ] -] -] ]
I I I I I I
w w
< w w < w w < w w <] <]
w = = ™ = = w = = X X w
8 8 8 8 8 8 2 2 2 o ] 3
Type No. & & 8 S 8 & & 8 8 8 8 &
L L L L [ [ L ™y L ] [
3 3 3 3 3 3 3 3 3 3 2 3
(=) (=] (=] (=] (=] o (=) (=] (=] (=] (=] o
e e e T T & e e e T T &
ROM(Bytes) 12‘8K 256K 64K 128K
RAM(Bytes) 4K 8K 16K 4K
Mooy ROM Type* F M [ F
Program Security Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimurm Instruction Execution Time (ns) 49 (@20.5MHz) 50 (@20MHz2)
Multiplier -
Multiply-A i —
DMAC (Channels) -
DMA EXDMAC (Channels) -
DTC/DMAC I DTC -
Address Space (Bytes) 16M
Bus State Controller -
External Bus | Bus Structure -
Expansion SDRAM Controller -
DRAM controller -
Host Interface -
Clock G ion Circuit 2 circuits (Main clock, Sub-clock)
PLL - I Yes (x1, X2, x4)
Subclock Yes \ Yes (128 divided frequency)
Clock RTC Yes (WDT for watch)
Frequency Divider 1/n(n=1,2,4,8,16,32) [ 1n(n=1,2,4,8,16,32,128)
R ETE Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode, Watch mode,
Sub active mode, Sub sleep mode, Software standby mode, Hardware standby mode
A/D Converter Resolution X Channels 10-bitx 10 \ 10-bitx 8
ple and Hold Yes
D/A Converter | Resolution X Channels 8-bitx2 \ -
8-bit TMR x 8 | -
16-bit TPUX3
32-bit TPUX2
Input Capture 3 (TPU)
Timer Output Compare 3 (TPU)
PWM Output 3 (TPU) 5 (PWM timer, TPU)
Real-Time Port -
Programmable Pulse Generator -
Event Counter -
2-Phase Encoder Input 3 (TPU) \ 5 (PWM timer, TPU)
Watchdog Timer Yes (x2)
Serial Interface \ Clock Sync./ Clock Async. 3 \ 2
IC-bus 2 \ -
IEBus -
Smart Card/SIM 1 I -
SSU/Special Serial /0 - ‘
Channels - 1
Gl Buffers - \ 16
USB Function -
LPC/ISA -
IrDA -
LCD Yes (40seg x 4com) Yes (28seg x 4com)
CRC Calculation Circuit -
Input Only (Numbers) 18 17
CMOS Output Only (Numbers) - 1
CMOS 1/0 Only ( ) 67 64
High Voltage Port (Numbers) -
1/0 Ports N-Channel Open Drain Port (Numbers) 4 \ -
DTMF Yes \ -
High Current Drive Port -
Pull-Up Resistor 8 -
NMOS Push-Pull 2 30
Interrupts(Sources) | External 14 7
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program Yes - [ Yes
Other Fi ROM Correction F i Yes (PC break) -
Others SCI0 for high-speed UART 10-bit PWM timer (X 2)
Pack FP-100B, TFP-100B, TFP-100G FP-100A
Operating Frequency/Supply Voltage 20.5MHz/4.5 to 5.5V, 13.5MHz/3.0 to 5.5V 20MHz/4.5 to 5.5V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85 -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* F: F-ZTAT version, M: mask ROM version



[1H8S/2200 Series

e Memory Capacity (ROM/RAM) (H8S/2200 Series)
ROM (Bytes)

HD6432239 ) FATE TF
HD6432239W ) FATE TF
HD64F2239 > FATE TF

< HD64F2215U >
BRTE
BRTE

BRTE

BRTE

F FATETF
F FATETF
HDG4F2238B> F FA TE TF
FATE TF
FATE TF
BRBQFATE TF
F FATE

F FATE

F FATE
FATE TF

((HD64322368) F FATE TF |
pp— F FATETF
CHDB432235 3 F FATE TF T
HD6432245 ) FATE
FATE TF iz
i FATE
i HD6432256 ) F FATE
HD6432256W) F FATE
| HDGAE2266 > FATE TF

96K HD6432224 ) FATE TF

FATE TF
(HDG432233 ) F FATETF
FATE

F

1
1
(_HD6432210 ) FP
CHD6432241 ) FATE HD6432242 ) FATE
1

ROM-less FATE :

: : - : RAM
4K 8K 12K 16K 32K  (Bytes)

:) Indicates the mask ROM version.

Package
|:| Indicates the ZTAT version. F QFP (PRQP0100JE-B(FP-100A))
:) Indicates the flash memory version. FA QFP (PRQP0100KA-A(FP-100B))
[ 7ndicates the ROM-less version. FP | LQFP (PLQP0064KC-A(FP-64E))

TE | TQFP (PTQPO100KA-A(TFP-100B), PTQPO100LC-A(TFP-100G), PTQPO120LA-A(TFP-120))
TF | TQFP (PTQP0100LC-A(TFP-100G))

BQ | TFBGA (TTBGO112GA-A(TBP-112A))

BR | LFBGA (PLBGO0112GA-A(BP-112))

* Itis an old package code inside ()




H8S Family

32/16-bit CISC [JH8S/2100 Series

¢ H8S/2100 Series Roadmap

H8/300

* Increasingly standardized PC
peripheral interfaces implemented
on-chip

* 64KB, 128KB, and 256KB
F-ZTAT versions

* Wide array of packages in 64-,
80-, 100-, 112-, and 144-pin
configurations

* Low-noise design

Applications

* Airbags

* Video monitors

*VCRs

H85/2199

H8S/2194

H8S/2189

H85/2168

H8S/2172

H8S/2158

H85/2148

H8S/2140B

H8S/2144

H8S/2138

H8S/2134

H8S/2124

H8S/2128

H8S/2114

H8S/2111B

H8S/2110B



[1H8S/2100 Series

H8S/2110B Group

* Single power supply on-chip flash memory

* On-chip LPC interface

¢ Provides optimized versions of the peripheral functions
of the H8S/2140B group

H8S/2114 Group

* On-chip 1M byte Flash memory
* On-chip LPC interface
¢ On-chip emulator (E10A) support

H8S/2134, H8S/2138 Group

e Lineup includes versions with single power supply on-
chip flash memory

e Upward compatible with the H8/3337Y group

e Enhances the functions of the H8/300 series and
supports a subclock operating mode

H8S/2144 Group

e Lineup includes versions with single power supply on-
chip flash memory

* Upward compatible with the H8S/3437 group

* Enhances the functions of the H8/300 series and
supports a subclock operating mode

H8S/2158 Group

* On-chip MultiMediaCard™ interface
¢ On-chip USB function

* On-chip encryption processor

* 256K bytes of on-chip flash memory
* On-chip emulator (E10A) support

H8S/2172 Group

* On-chip USB 2.0 function (high-speed capability)
* Low-voltage, high-speed operation (3V, 33 MHz)
* 256K bytes of on-chip ROM and 32K bytes of RAM
¢ On-chip emulator (E10A) support

* On-chip Memory Stick PRO interface

» Copyright protection function

H8S/2199 Group

 Support for high-performance hardware for VCR control

* Support for 8-color OSD color display

* On-chip data slicer function

e Lineup includes versions with single power supply on-
chip flash memory

H8S/2111B Group

* Single power supply on-chip flash memory

* On-chip LPC interface

e Provides optimized versions of the functions of
H8S/2160B

H88/2124, H8S/2128 Group

e Lineup includes versions with single power supply on-
chip flash memory

* Upward compatible with the H8/3297 group

* Enhances the functions of the H8/300 series and
supports a subclock operating mode

H8S/2140B Group

e Lineup includes versions with single power supply on-
chip flash memory

* H8S/2148 group implements extended functions

* 256K bytes of on-chip flash memory H8S/2145BF

H8S/2148 Group

e Lineup includes versions with single power supply on-
chip flash memory

* Upward compatible with the H8S/3437 group

* Enhances the functions of the H8/300 series and
supports a subclock operating mode

H8S/2168 Group

* On-chip LPC interface

¢ On-chip I°C-bus

* Low-voltage, high-speed operation (3V, 33MHz)
* On-chip large-capacity RAM (40KB)

H8S/2194 Group

* Support for high-performance hardware for VCR control
e Lineup includes versions with single power supply on-
chip flash memory



H8S Family

32/16-bit CISC [JH8S/2100 Series

e Specifications (H8S/2100 Series)

Group H8S/2110B H8S/2111B H8S/2114 H8S/2124
w i 5
g @ @ & g 8
Product No. - = = - ] N
- = = = - ~
2 2 | 2 2 2 2
T 2 2 T b T
£ w i 5 g 2 = g 2 &
s s = s " 2 % % z z %
8 8 2 @ S 3 3 3 & & &
Typetio S| 5| 5| B < S| S| 5§ § | %
[y [ [Ty [ = © © © 1) @ @
3 3 2 2 ™ 3 3 3 3 @ 3
a =1 =1 aQ = a a =1 aQ aQ =1
= = = T o = = = x T T
ROM(Bytes) 64K | 1M 32K 64K
RAM(Bytes) 2K 3K 8K 2K
Mooy ROM Type* F M
Program Security -
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimurm Instruction Execution Time (ns) 100 (@10MHz) 100 (@10MHz), 50 (@20MHz2)
Multiplier -
Multiply-A i —
DMAC (Channels) -
DMA EXDMAC (Channels) -
DTC/DMAC I - | DTC (85 channels) | -
Address Space (Bytes) 16M
Bus State Controller - \ Direct connection to SRAM and ROM is supported
External Bus | Bus Structure - | Separate bus (8-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface LPC \ -
Clock G ion Circuit 1 circuit (Sy: clock)
PLL -
Subclock -
Clock RTC -
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
Power Save Medium-Speed mode, Sub active mode, Sleep mode, Sub sleep mode,
Watch mode, Software standby mode, Hardware standby mode, Module stop mode
Resolution X Channels - [ 10-bitx 8 10-bit X 8 (expanded A/D input), 10-bitx 8
A/D Converter
Sample and Hold - \ Yes
D/A Converter | Resolution X Channels -
8-bit 4(TMRO,1,X,Y) | 6(TMRO,1,X,Y,A,B) | 4(TMR0,1,X,Y) | 3 (TMRO, 1, Y)
16-bit 1 (FRT) | 4 (FRT, TPU) | 1 (FRT)
32-bit -
Pi I Yes
Input Capture 4 (shared with 16-bit timer) | 5 (shared with 16-bit timer) \ 8 (shared with 16-bit timer) 3 (FRT)
Timer Output Compare 6 (shared with 16-bit timer) | 8 (shared with 16-bit timer) | 14 (shared with 6-bit timer) 4 (shared with 16-bit timer)
PWM Output 2 (PWMX) 2 (PWMX), 8-bitx 8 -
Real-Time Port -
F Pulse -
Event Counter -
2-Phase Encoder Input - \ Yes \ -
Watchdog Timer Yes (X2)
Serial Interfac;\ Clock Sync./ Clock Async. 1 \ 2
IC-bus 2 [ -
IEBus -
Smart Card/SIM - \ 1 \ -
SSU/Special Serial /O -
Channels -
Al Buffers -
USB Function -
LPC/ISA Yes I -
IrDA - I Yes | -
LCD -
CRC Calculation Circuit -
[ Input Only (Numbers) 9 I 8 I 9
CMOS Output Only (Numbers) -
CMOS I/0 Only (Numbers) 69 [ 101 [ 85 [ 43
High Voltage Port (| ) -
I/O Ports N-Channel Open Drain Port (Numbers| -
DTMF -
| High Current Drive Port 10 14 24
Pull-Up Resistor 48 80 78 24
NMOS Push-Pull 4 12 20 -
pts( External 9 17 4
Boundary Scan/JTAG - Yes -
Debugging Function | On-Chip Debug - Yes -
On-Board Flash Program Yes -
Other F i ROM Correction F i -
Pack FP-100B, TFP-100B \ TFP-144 DP-64S, FP-64A, TFP-80C
Operating Frequency/Supply Voltage 10MHz/3.0 to 3.6V [ 20MHz/3.0 to 3.6V 20MH2z/4.5 to 5.5V, 16MH2z/4.0 to 5.5V, 10MHz/2.7 to 5.5V
Operating Ambient Temperature (‘C) -20 to 75 -20 to 75, -40 to 85, -40 to 110, -40 to 125

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* F: F-ZTAT version, M: mask ROM version



[1H8S/2100 Series

e Specifications (H8S/2100 Series)

Group H8S/2128
o o w [ (7]
Product No. g ‘R_ ;@ E ;@
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I I I I I
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x x x x x x x x x x x x x x x x x x x x x x x x x x x
ROM(Bytes) 32K 64K 128K 64K 128K
RAM(Bytes) 2K 4K 2K 4K
Memery ROM Type* [ F M
Program Security - Yes -
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 100 (@10MHz), 50 (@20MHz2) \ 50 (@20MHz)
Multiplier -
Multinlv-A —
Py
DMAC (Channels) -
DMA EXDMAC (Channels) -
DTC/DMAC I DTC (85 channels)
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface -
Clock Generation Circuit 1 circuit (System clock)
PLL -
Subclock -
Clock RTC -
Frequency Divider 1/n(n=1,2,4,8,16,32)
Power Save Medium-Speed mode, Sub active mode, Sleep mode, Sub sleep mode,
Watch mode, Software standby mode, Hardware standby mode, Module stop mode
Resolution X Channels 10-bit X 8, 10-bit X 8 (expanded A/D input)
A/D Converter
Sample and Hold Yes
D/A Converter | Resolution X Channels -
8-bit 4 (TMRO, 1, X, Y)
16-bit 1 (FRT)
32-bit -
Pr I Yes
Input Capture 4 (shared with 16-bit timer)
Timer Output Compare 5 (shared with 16-bit timer)
PWM Output PWMX x 2, PWM X 16
Real-Time Port -
F Pulse -
Event Counter -
2-Phase Encoder Input -
Watchdog Timer Yes (X2)
Serial InterfaceT Clock Sync./ Clock Async. 2
I’C-bus 2
|IEBus -
Smart Card/SIM -
SSU/Special Serial /0 -
Channels -
@ Buffers -
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
[ Input Only (Numbers) 9
CMOS Output Only ( ) -
CMOS I/0 Only (Numbers) 4
High Voltage Port (| ) -
1/0 Ports N-Channel Open Drain Port (Numbers) 2
DTMF -
High Current Drive Port 4
Pull-Up Resi 24
NMOS Push-Pull 2
Interrupts(Sources) | External 4
Boundary Scan/lJTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - I Yes I —
Other Fi ROM Correction Functi -

DP-64S, FP-64A, TFP-80C

Operating Frequency/Supply Voltage

20MHz/4.5 to 5.5V 20MHz/4.5 to 5.5V
16MHZz/4.0 to 5.5V 16MHz/4.0 to 5.5V ?gm:;/:g :g g:x
10MH2/2.7 to 5.5V 10MHz/3.0 to 3.6V ) )

Operating Ambient Temperature (‘C)

-20 to 75, -40 to 85, -40 to 110

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* M: mask ROM version, F: F-ZTAT version



H8S Family

32/16-bit CISC [JH8S/2100 Series

e Specifications (H8S/2100 Series)

Group H8S/2134 H8S/2138
™ ™ ™
[ » < w (7] 7 7] < w
Product No. 3 S S 3 > 3 > & 3 3 3
- - = - = - - - = = -
a @ a a @ a @ a a 2 | a
] ] -] ] =] ] ] © -] ] ]
I I I I I I I I I I I
w w z = w z S w
slelele oo 5180 < TIE E|E| S| E|E|E S | <.
E\E|E|E|E|E|3|a|5 %5\ t|3|5| 2| 2|2 8 2 2 8 6 %|5|8
Type No. g/ g|s|8|8 8|8 8/ 2 2|82 2\ S EEEE BB 8 E 8 8 8
818888 5|8 8|E|5(8/ 5 8(2|8/2/8/3|8/8|8/8 5/8|¢8
8| 8| &8|8|8|l8|l8|l8g8|&8d|ag|ag|8d|8|a|g|l&d|ag|lad|l8d|l8ga|lag|g8|&8d|8|a
x x x x x x x x x x x x x x x x x x x x x x x x x
ROM(Bytes) 32K 64K 96K 128K 64K 128K
RAM(Bytes) 2K 4K 2K 4K
Mooy ROM Type* M [ F M F [ M [ F
Program Security — | Yes - ] Yes | — | Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimurm Instruction Execution Time (ns) 100 (@10MHz), 50 (@20MHz2)
Multiplier -
Multiply-A —
DMAC (Channels) -
DMA EXDMAC (Channels) -
DTC/DMAC I - I DTC (85 channels)
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface - \ ISA
Clock G ing Circuit 1 circuit (Sy: clock)
PLL -
Subclock -
Clock RTC -
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
Power Save Medium-Speed mode, Sub active mode, Sleep mode, Sub sleep mode,
Watch mode, Software standby mode, Hardware standby mode, Module stop mode
Resolution X Channels 10-bit X 8, 10-bit X 8 (expanded A/D input)
A/D Converter
Sample and Hold Yes
D/A Converter | Resolution X Channels 8-bitx2
8-bit 3 (TMRO, 1, Y) 4 (TMRO, 1, X, Y)
16-bit 1 (FRT)
32-bit -
Pi I Yes
Input Capture 3 (FRT) 4 (shared with 16-bit timer)
Timer Output Compare 4 (shared with 16-bit timer) 5 (shared with 16-bit timer)
PWM Output PWMX x 2 PWMX X2, PWM X 16
Real-Time Port -
F Pulse -
Event Counter -
2-Phase Encoder Input -
Watchdog Timer Yes (X2)
Serial Interfac;\ Clock Sync./ Clock Async. 3
IC-bus - [ 2
IEBus -
Smart Card/SIM -
SSU/Special Serial /O -
Channels -
Al Buffers -
USB Function -
LPC/ISA - Yes
IrDA Yes
LCD -
CRC Calculation Circuit -
[ Input Only (Numbers) 9
CMOS Output Only (Numbers) -
CMOS 1/0 Only (Numbers) 57 [ 55
High Voltage Port (| ) -
1/0 Ports N-Channel Open Drain Port (Numbers) - \ 2
DTMF -
| High Current Drive Port 24 I 4
Pull-Up Resistor 24
NMOS Push-Pull — I 2
pts( External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - [ Yes | = Yes [ - [ Yes
Other F ROM Correction F -
Pack FP-80A, TFP-80C
20MHz/ 20MHz/ 20MHz/
20MHz/4.5 to 5.5V 4'15;;:'3" 20MHz2/4.5 to 5.5V 4'15;;:'5" 20MHz2/4.5 to 5.5V 4156";:5"
Operating Frequency/Supply Voltage 16MH2/4.0 to 5.5V 4.0105.5V 16MHz/4.0 to 5.5V 4.0 to 5.5V 16MHz/4.0 to 5.5V 101055V
10MHz/2.7 to 5.5V 10MHz/ 10MHz/2.7 to 3.6V 10MHz/ 10MHz/2.7 to 3.6V e
3.0to 5.5V 3.0 to 5.5V 30t 55V

Operating Ambient Temperature (C)

-20 to 75, -40 to 85, -40 to 110

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* M: mask ROM version, F: F-ZTAT version



[1H8S/2100 Series

e Specifications (H8S/2100 Series)

Group H8S/2140B H8S/2144
™ ™ ™ ™ W ™
o o m m [ [ [ (7] < w n
Product No. S ¥ 3 ) 2 2 g g e 3 3 3
I 1Y I Y & & 1Y I I Y & &
a a a @ @ a a a a @ @ a
] © © =] -] ] ] © -] @ ] ]
I I I I I I I I I I I I
= = < | w K T
e g e Ele B e s EE e ||l E| B8l alulBlE
o | m | 0| o| o m o o ] m | O | o o1 Xl | x| o o| < < o E | | @
Type No. gl g|zg|lg|8|le|e|2(g|8|2|2|s|8 2|2\ 88|12 |22/ 18 ¢8
~ N N N & N & & & & & & & & N N & & N & & & & &
S ¥ ¥ 5| 92512 5 5 /5 /%¥/5%12 ¢ 5|5/ 22 %/ 5 /5/5%/¢2) ¢
2|8 8 5 5/ &8 & 5/ & &/ 5|3 & 5|3 8 5 5/ 8 &/ 5/ 8 2 3
=R [ == (= I -T= I [ = = = = = == (I T= I == | == | = (= S -T= A [ <= I 7= = = = | T | T
ROM(Bytes) 64K 128K 64K 128K 256K 128K 64K 96K 128K
RAM(Bytes) 4K 8K 4K 2K 4K
Memery ROM Type* F (M Fm] F M__ | F M F [ m
Program Security Yes — Yes — | Yes | —
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 100 (@10MHz) \ 100 (@10MHz), 50 (@20MHz)
Multiplier -
Multiply-A i —
DMAC (Channels) -
DMA EXDMAC (Channels) -
DTC/DMACII DTC (85 channels) I -
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface LPC/ISA \ -
Clock Generation Circuit 1 circuit (System clock)
PLL -
Subclock -
Clock RTC -
Frequency Divider 1/n(n=1,2,4,8,16,32)
Power Save Medium-Speed mode, Sub active mode, Sleep mode, Sub sleep mode,
Watch mode, Software standby mode, Hardware standby mode, Module stop mode
Resolution X Channels 10-bit X 8, 10-bit X 16 (expanded A/D input)
A/D Converter
Sample and Hold Yes
D/A Converter | Resolution X Channels 8-bitx2
8-bit 4 (TMRO, 1, X, Y) I 3 (TMRO, 1, Y)
16-bit 1(FRT)
32-bit -
Pr I Yes
Input Capture 4 (shared with 16-bit timer) 3 (FRT)
Timer Output Compare 5 (shared with 16-bit timer) 4 (shared with 16-bit timer)
PWM Output PWMX X2, PWM X 16 PWMX x2
Real-Time Port -
F Pulse -
Event Counter -
2-Phase Encoder Input -
Watchdog Timer Yes (X2)
Serial InterfaceT Clock Sync./ Clock Async. 3
IC-bus 2 [ -
|IEBus -
Smart Card/SIM -
SSU/Special Serial /0 -
Channels -
@ Buffers -
USB Function -
LPC/ISA Yes \ -
IrDA Yes | -
LCD -
CRC Calculation Circuit -
[ Input Only (Numbers) 9
CMOS Output Only ( ) -
CMOS I/0 Only (Numbers) 69 109 69 [ 73
High Voltage Port (| ) -
1/0 Ports N-Channel Open Drain Port (Numbers) -
DTMF -
High Current Drive Port 10 4
Pull-Up Resi 32 64 32 48
NMOS Push-Pull 4
Interrupts(Sources) | External 31 9
Boundary Scan/lJTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program Yes I — [ Yes | - I Yes I -
Other Functit ROM Correction Functi -
Pack FP-100B, TFP-100B \ TFP-144 FP-100B, TFP-100B
20MHz/4.5 to 5.5V |20MHz/4.5t0 5.5V | 20MHzZ/45t055V| 20MHz/4.5 to 5.5V | 20MHz/4.5t0 5.5V | 20MHz/4.5 to 5.5V
Operating Frequency/Supply Voltage 10MHz/2.7 to 3.6V 16MHz/4.0 to 5.5V 16MH2/4.0 t0 5.5V | 16MHz/4.0 to 5.5V 16MHz/4.0 to 5.5V 16MH2/4.0 to 5.5V | 16MHz/4.0 to 5.5V
10MHz/2.7 to 3.6V 10MH2/2.7 t0 5.5V | 10MHz/3.0 to 5.5V 10MHz/2.7 to 3.6V 10MH2/3.0 o 5.5V | 10MHz/2.7 to 3.6V
Operating Ambient Temperature (‘C) -20 to 75 -20 to 75, -40 to 85 -20 to 75, -40 to 85, -40 to 110

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* F: F-ZTAT version, M: mask ROM version



H8S Family

32/16-bit CISC [JH8S/2100 Series

e Specifications (H8S/2100 Series)

Group H8S/2148 H8S/2158 H8S/2168 H8S/2172 H8S/2189*
™ L
[ < < w » w Lol Wb || oww x
Product No. g S ? 2 2 2 8| 65|88 | R|IK|N 3
I Y I & 1Y Y d/la|la|a|la|a I
a @ a @ a 2 |@|a|a|la| @ a a
] ] ] -] -] =] @ | ® | © | © | ® | @ -]
I I I I I I I | T | T | T |IT T I
g w w ||
g E % 'é bl = - % E E g a *
w = w = << w w w w w w w
Type No. glg g|¢g|S/5|3|5 /8|62 2|82 § B E|EENE|El B
5 5|38 g8 8|88 & 8 85§ & |EEEE|ENE g
8| 8| &8|l&8|8d|8|8|  8|8|8|&8|8|8|8 8 8 8| 8| 8|8 %
x x x x x x x x x x x x x x x x x x x x x [+
ROM(Bytes) 64K 128K 256K 512K | 384K ‘ 256K M
RAM(Bytes) 2K 4K 10K 40K 32K 6K
Mooy ROM Type* M [ F \ M F
Program Security — | Yes | — Yes | —
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimurm Instruction Execution Time (ns) 100 (@10MHz), 50 (@20MHz2) \ 40 (@25MHz) \ 30 (@33MHz) \ 50 (@20MHz2)
Multiplier -
Multiply-A —
DMAC (Channels) - [ 4 [ -
DMA EXDMAC (Channels) -
DTC/DMAC I DTC (85 channels) I -
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported ROM, SRAM -
. Separate bus, Separate bus _
E::)e;::iloius Bus Structure Separate bus (8/16-bit) Muliplex bus (16-bit) (816-bit)
SDRAM Controller -
DRAM Controller - Yes \ -
Host Interface ISA - LPC -
7 (Oscillator, PLL multiplier,
system clock selector,
Clock Generation Circuit 1 circuit (System clock) buTﬁ:::f:ﬁai:t::;ar, 1 circuit (System clock)
sub clock input circuit,
sub clock wave generator
Clock PLL - I Yes I -
Subclock -
RTC -
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
Sleep mode, MediumSpeed mode, Sub actve mode,
RITETD Medium-Speed mode, Sub active mode, Sleep mode, Sub sleep mode, Module stop mode, | leep o, ub slsp mode,Wateh g,
Watch mode, Software standby mode, Hardware standby mode, Module stop mode Software standby mode, Sofvarestnchy mode,
Hardware standby mode P
AID Converter Resolution X Channels 10-bit X 8, 10-bit X 16 (expanded A/D input) a;g:::im:;:un 10-bitx 8 - 10-bitx 8
Sample and Hold Yes - Yes
D/A Converter | Resolution X Channels 8-bitx2 -
8-bit 4(TMRO, 1, X, Y) TMR(2)  [4(TMRO,1, X, Y)
16-bit 1 (FRT) TMR is available.| 4 (FRT, TPU)
32-bit -
P I Yes \ - Yes
Input Capture 4 (shared with 16-bit timer) - 8 (shared with 16-bit timer)
Timer Output Compare 5(shared with 16-bit timer) 2 (shared wit:\ 16-hit)timer) - 14 (shared with 16-bit timer)
8-bit PWM (PWM) x 16, PWMX X 2,
PWM Output PWMX x 2, PWM x 16 14t P (PN 4 - PWM X 8
Real-Time Port -
P Pulse -
Event Counter - [ FRT, THRO, THRY, THRX, THRY | -
2-Phase Encoder Input - Yes
Watchdog Timer 2 1 2
Serial Interface \ Clock Sync./ Clock Async. 3 - 2
I’C-bus 2 I 6 - 2
IEBus -
Smart Card/SIM - 1 - 1
SSU/Special Serial /0 -
Channels -
A Buffers -
USB Function - Yes - Yes (USB2.0) \ -
LPC/ISA Yes - Yes -
IrDA Yes - Yes - \ Yes
LCD -
CRC Calculation Circuit - I Yes I —
Input Only (Numbers) 9 \ 8 \ 9 \ - \ 9
CMOS Output Only (Numbers) -
CMOS 1/0 Only (Numbers) yal \ 60 \106 (general input/output) \ 76 \ 85
High Voltage Port (| ) -
1/0 Ports N-Channel Open Drain Port (Numbers) 2 \ 4 \ -
DTMF -
High Current Drive Port 14 4 I - 14
Pull-Up Resistor 48 34 \On-chip input pull-up MOS x 46 - 78
NMOS Push-Pull 2 4 \NMOS push-pull outputx 16 - 20
Interrupts(Sources) | External 9 17 9 17
Boundary Scan/JTAG - Yes - Yes
Debugging Function | On-Chip Debug - Yes
On-Board Flash Program - Yes - Yes
ROM Correction F - ‘
0 - MemoryStick I/F -
Other Functions Others _ T _
i
Pack FP-100B, TFP-100B TBP-112 TFP-144 \ TFP-100B TFP-144
20MHz/4.5 to 5.5V 20MHz/4.5t0 5.5V | 20MHZ/45105.5V| 20MHZz/4.5 to 5.5V
Operating Frequency/Supply Voltage 16MHz/4.0 to 5.5V fgngg :: g:z 16MHz/4.0t0 5.5V | 16MHz/4.0t055V| 16MHZ/4.0 to 5.5V im:ﬁg :: zgz 3 gi'\:gzév 3 f)ot“:nglsv
10MH2/2.7 to 3.6V o [10MHz/27to 36V | 10MHZ3.0t055V| 10MH2/2.7 to 3.6V T i i i )
Operating Ambient Temperature (°C) -20 to 75, -40 to 85, -40 to 110 -20t0 75,-40t0 85 -20 to 75 \ -20 to 75, -40 to 85 -20 to 75

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* M: mask ROM version, F: F-ZTAT version

% : New product



[1H8S/2100 Series

e Specifications (H8S/2100 Series)

Group H8S/2194 H8S/2199
w w (]
| 5| 3|19|¢|8 |8 E 5|82 |5 |2|8|¢
Product No. > S 3 3 S > > > > > & ) ) =) =) o o o o
= = - - = = = - - = = - - - = = - - -
a|a|la|a|a|a|a|  a|  a|a|a|a|a a|la|lalalala
-] -] =] ] -] @ -] ] ] -] =] -] ] -] -] ] ] ] =]
I I I I I I I I I I I I I I I I I I I
w
w w w w w w w w x w w
w w w w x x x x x x 3 o3 w x > >
> > x x x x x x x > > x
S| E| E| B | uw | 8| 3| 8| 8|86| 2| &|2|&| 8|t 8|8 &
- N @ = = = = = = =< ©o ~ @© D D =3 n ©o ~
Type No. e 2 e e 2 2 2 e e 2 2 e e e e 2 e e e
o o o o o o o o o o~ o o o o o o~ o o o
(] ] (] ] . (o] (] ] ] . @ (] ] ] (] . (] ] ]
=4 < =< =< =< < b4 =< < =< < < =< < 4 = < =< <<
© ©o ©o ©o © ©o ©o ©o o © ©o ©o ©o ©o © ©o ©o ©o o
aQ a =1 =1 aQ aQ a a =1 aQ a a a =1 aQ a a =1 =1
T & &= = T & T == = T & = = = & T &= = =
ROM(Bytes) 80K 96K | 112K 128K 160K | 192K 256K 80K 96K | 112K 128K 256K | 64K 80K | 96K
RAM(Bytes) 3K 6K 4K [ 3K | 8K | 2K 3K
Memery ROM Type* M [ F ] M [ F M F M
Program Security -
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 100 (@10MHz)
Multiplier -
Multiply-A —
DMAC (Channels) -
DMA EXDMAC (Channels) -
DTC/DMAC I -
Address Space (Bytes) 16M
Bus State Controller -
External Bus | Bus Structure -
Expansion SDRAM Controller -
DRAM Controller -
Host Interface -
Clock Generation Circuit 2 circuits (Main clock, Sub-clock)
PLL -
Subclock Yes
Clock RTC -
Frequency Divider 1/n(n=1,2,4,8,16,32)
Medium-Speed mode, Sub active mode, Sleep mode, Sub sleep mode, Watch mode,
Power Save
Module stop mode, Standby mode
A/D Converter Resolution X Channels 10-bitx12
Sample and Hold Yes
D/A Converter | Resolution X Channels -
8-bit 5 (Timer A, B, J, L, R)
16-bit 1 (Timer X1)
32-bit -
Input Capture 1 (Timer X1)
Timer Output Compare 2 (Timer L, X1)
PWM Output 8-bit X 4, 12-bit X 2, 14-bitx 1 \ 8-bit X 2, 12-bit X 2, 14-bitx1 \ 8-bitx 2, 12-bitx 2
Real-Time Port -
F Pulse -
Event Counter -
2-Phase Encoder Input -
Watchdog Timer 1

Serial InterfaceT Clock Sync./ Clock Async.

I*C-bus 1 [ 2
|IEBus -
Smart Card/SIM -
SSU/Special Serial /0 -
Channels -
@ Buffers -
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
[ Input Only (Numbers) 8
CMOS Output Only ( ) -
CMOS I/0 Only (Numbers) 58 [ 52
High Voltage Port (Ni -
1/0 Ports N-Channel Open Drain Port (Numbers) 2 \ 4
DTMF -
High Current Drive Port 8
Pull-Up Resi 32 I 24
NMOS Push-Pull -
Interrupts(Sources) | External 7 \ 6
Boundary Scan/lJTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program — [ Yes | — [ Yes | - [ Yes | -

ROM Correction Function

Other Functions

Built-in servo circuit

Others Built-in address lap controller
- \ Built-in data slicer
Package FP-112
Operating Frequency/Supply Voltage 10MHz/4.0 to 5.5V (operation at 32kHz 2.5 to 5.5V)
Operating Ambient Temperature (‘C) -20 to 75

* M: mask ROM version, F: F-ZTAT version
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H8S Family

32/16-bit CISC [JH8S/2100 Series

e Memory Capacity (ROM/RAM) (H8S/2100 Series)
ROM (Bytes)

1 1
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RAM
K 40K (Bytes)

T T e P e e e
I g

2K 3K 4K 6K 8K

:) Indicates the mask ROM version.
:} Indicates the flash memory version.

-

K 3

Package
F QFP (PRQP0112JA-A(FP-112))
FA QFP (PRQP0064GB-A(FP-64A), PRQP0080JB-A(FP-80A), PRQP0100KA-A(FP-100B))
TE TQFP (PTQP0100KA-A(TFP-100B), PTQP0144LC-A(TFP-144))
TF TQFP (PTQP0080KC-A(TFP-80C))
PS DIP (PRDP0064BB-A(DP-64S))
BP TFBGA (TBP-112)
121 *Itis an old package code inside ()




[1H8S Super Low Power Series

Single-chip 16-bit MCUs for measuring devices and communications equipment

H8S Super Low Power Series Features

* High-performance MCUs that consume very little power * Supports debugging using full emulator

*Improved processing speed (1:1 oscillator; basic * Peripheral functions for a wide range of requirements
instructions executed in 1 state) (Single power supply flash memory, I2C-bus, 10-bit A/D

* 16MB linear address space converter, serial interface, multi-function timer)

* Employs 16-bit H8S/2000 CPU with proven track record
in a wide range of applications

e Upward compatible with the H8/300L and H8/300H
Super Low Power series

¢ H8S Super Low Power Series Roadmap

H8S/2200 Series Lower power H8S-SLP Series 1. Vcc = 2.7-5.5V (F-ZTAT: minimum 3.0V operation)
consumption, development concept 2 12C-bus = 1 channel
100-pin focus on smaller 3. TPU = 2 channels, WDT = 2 channels

{beeh | sets of periphera ety AT e Ty
— functions 18mA at 13.5MHz/5.5V
H8S/2266F Watch mode: 2.5uA at 32.768kHz/3.0V
128kB/8kB

H8S/2265F

128kB/4kB

20.5MHz/4.0 to 5.5V
13.5MHz/3.0 to 5.5V

I ISS 100-pin
28/
HS/300H H8S/2262M
64kB/2KB

20.5MHz/4.0 to 5.5V
13.5MHz/3.0 to 5.5V
Higher performance

100-pin package, high-performance, super-low power consumption

H8S/2264 Group
* Pin-compatible with H8S/2268 group ¢ On-chip high-speed serial functionality (asynchronous
* World-class low-power MCUs transmission: 720k bps)
* LCD controller/driver, 40SEG x 4COM * 100-pin QFP package
e Lineup includes versions with 128K bytes of ROM and e . . S
Aeafleziile) Measuring devices, communications
4K bytes of RAM equipment
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H8S Family

32/16-bit CISC [1H8S Super Low Power Series

e Specifications (H8S Super Low Power Series)

Group H8S/2264
Product No. H8S/2262 H8S/2264
< w w < w w
g 8 g s w = g 8 g s w =
£ £ £ g g g £ £ £ g g g
o o o o o > =< =< = =< < =<
WO, g g g g g g g g g g g 2
g g g g 2 g g g g g 2 g
[=] [=] (=] o (=] [=] [=] o (=] (=] (=] (=]
== == == == x x == == == x x x
ROM(Bytes) 64K 128K
Memory RAM(Bytes) 2K 4K
ROM Type* M
CPU H8S/2000 Core
CPU Basic Instructions 65
Minimun Instruction Execution Time (ns) 48.8 (@20.5MHz2)
Address Space (Bytes) 16M byte
::te;:sail;us Bus State Controller Yes
P Bus Structure Address, Data separate bus
Clock G ion Circuit 2 circuits (Main clock, Sub-clock)
Subclock Yes
Clock Frequency Divider Medium-speed clock divider
ST Medium-Speed mode, Sub active mode, Sleep mode, Sub sleep mode, Watch mode,
Module stop mode, Software standby mode, Hardware standby mode
A/D Converter Resolution X Channels 10-bitx10
and Hold Yes
8-bit TMR X2
16-bit TPUX2
Timer Input Capture 1 (shared with 16-bit timer)
PWM Output TPUX2
3-Phase Inverter Control TPU
Watchdog Timer Yes (X2)
Serial Interface | Clock Sync./ Clock Async. 3
I’C-bus 1
Smart Card/SIM 1
LCD 40SEG x4COM
Input Only (Numbers) 1
CMOS 1/0 Only (Numbers) 59
I/0 Ports High Current Drive Port P7x10mA
Pull-Up Resistor P34, P35
NMOS Push-Pull P34, P35
Interrupts(Sources) | External 13
Packag FP-100B (14 x 14mm, 0.5mm pitch) TFP-100B (14 x 14mm, 0.5mm pitch) TFP-100G (12 x 12mm, 0.4mm pitch)
Operating Frequency/Supply Voltage 20.5MHz/4.0 to 5.5V, 13.5MHz/2.7 to 5.5V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85
* M: mask ROM version
e Memory Capacity (ROM/RAM) (H8S Super Low Power Series)
ROM (Bytes) :
1
1
1
1
1
1 ((HD6432264W ) FA TE TF
: ((HD6432264 ) FATE TF
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1
((HD6432262W ) FA TE TF :
((HD6432262 ) FATE TF 1
1
1
1
1
1
' RAM
4K (Bytes)
(¢ ) Indicates the mask ROM version. Package

FA QFP (PRQP0100KA-A(FP-100B))
TE TQFP (PTQP0100KA-A(TFP-100B))
TF TQFP (PTQP0100LC-A(TFP-100G))

* Itis an old package code inside ()
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H8 Family

Suitable for applications such as office equipment and mobile devices

H8/300H Series Features

« 16-bit CPU for efficient handling of large data capacity
* Maximum operating frequency of 25MHz, minimum instruction
execution time of 80ns
e Linear address area of 16M bytes
* Numerous general-purpose registers (16-bit X 16)

¢ H8/300H Series Roadmap

Large memory capacity,

25MHz operation
H8/3052BF
20MHz operation
H8/3067

Mobile phones, PHS phones, cameras, VCRs

Higher speed,

more memory
H8/3042 Hg/3048
Mobile ph 3
HoB32 R HB/3035  prvieditren

memory

Standard single-chip specification

80-pin version

Popular version Filters, PPC,
H8/3003 op! ersiol H8/3002 20MHz operation H8/3006 elecironic game
machines
112-pin . )
Hard disk drives,
mobile phones,
electronic game machines

He/3001 R
Miniaturization

0.18pm single power supply F-ZTAT MCUs

H8/3069RF

* 512K bytes of on-chip flash memory and 16K bytes of
on-chip RAM

» On-chip user boot function enables reprogramming of on-
chip flash ROM via a variety of communication methods
(ATAPI, CAN, USB interface, etc.)

* Address map function provides fast access to an
external DSP

\oJelllez1iTe) ) Optical storage devices such as CD-R/W
drives, combination (CD-R/W + DVD-

ROM) drives, and DVD-RAM drives

Single power supply F-ZTAT

H8/3039

Single power supply F-ZTAT
Inverter control, air conditioners

CD-ROM drives,
H8/3004 mobile phones

e Simplified and optimized instruction set is upwardly
compatible with H8/300
* 8-, 16-, and 32-bit data transfer, arithmetic instructions: 32 + 32 (80ns)
* Signed multiply and divide instructions: 16 X 16 (0.96ps),
32 + 16 (0.96ps)

Large memory capacity,
25MHz operation 3V operation
H8/3069RF H8/3029F
Large memory capacity,

25MHz operation

3V operation
H8/3068F H8/3028
25MHz operation,
more memory 3V operation
H8/3064B H8/3026

Fewer 25MHz operation 3V operation
functions H8/3062 H8/3062B H8/3024

DVD drives, CD-R/W drives, smart card readers

H8/3048F-ONE

Lower-voltage,

higher-speed
H8/3022

Large memory capacity

Fewer functions

LEJEQIE]
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H8 Family

32/16-bit CISC []H8/300H Series

H8/3001 Group

* ROM-less 80-pin QFP type MCU
* Permits very compact systems

H8/3004 Group

* ROM-less 80-pin MCU, pin-compatible
with H8/3032 group

e 2 or 4K bytes of on-chip RAM

H8/3032 Group

* On-chip multifunction timer and A/D
converter

* High-performance 80-pin MCU
suitable for motor control

H8/3022 Group
 Pin-compatible with the H8/3039

group
e Low voltage and high-speed
operation (18MHz/3V)

H8/3067 Group

¢ High-speed MCU with numerous on-
chip peripheral functions

e Burst ROM interface and DRAM
high-speed page mode support

H8/3024 Group

3V version of the H8/3062 group
* High-speed MCU with maximum
operating frequency of 25MHz (3V)

H8/3002 Group

* Smaller version of the H8/3003 in a
compact 100-pin package

* Suitable for compact systems

H8/3006 Group

* ROM-less 100-pin MCU, pin-compatible
with the H8/3067 group
e On-chip DMA controller

H8/3035 Group
* Pin-compatible with the H8/3032

group
* 256K bytes of on-chip ROM (H8/3035)

H8/3042 Group

* Many ROM configurations available
* On-chip multi-function timer, A/D and
D/A converters, and DMA controller

H8/3048 Group

* Numerous on-chip peripheral functions
e Suitable for battery-powered devices
due to reduced power consumption

H8/3022F, H8/3024F,

H8/3026F, H8/3028F,

H8/3029F, H8/3039F,

H8/3048F-ONE, H8/3052BF,

H8/3062BF, H8/3064BF,

H8/3067RF, H8/3068F,

H8/3069RF

* Single power supply on-chip flash
memory

e F-ZTAT MCU with support for on-
board programming

* E10T support (H8/3048F-ONE)
(H8/3029F (under development))

H8/3003 Group

* On-chip DMA controller for rapid
processing of large amounts of data
* Bus control function enables direct
connection to various types of memory

H8/3008 Group

* ROM-less 100-pin MCU, pin-compatible
with H8/3062 group

*High-speed MCU with maximum
operating frequency of 25MHz (5V,
3V)

H8/3039 Group

* 80-pin version with 2 SCI channels
on-chip

e Suitable for use in mobile phones,
due to compact package and low
power consumption

H8/3062 Group

e Slim version of the H8/3067 group
* Operating frequency raised to
25MHz/5V (H8/3062BF, H8/3064BF)

H8/3052B Group
* 512K bytes of on-chip flash memory



[1H8/300H Series

e Specifications (H8/300H Series)

Group H8/3001 H8/3002 H8/3003 H8/3004 H8/3006
Product No.
- o @« < wn ©0 ~
=3 (=3 (=3 (=] =3 (=] (=3
8 (=3 (=3 (=] (=3 (=] (=3
3 3 3 3 3 3 3
= & I e T & T
w w
w | B |y | & E|E|E|E|E|s | B || By | E|«|&|E
Type No. s/ s| 8| &8|&8|&8|g8| 8| 8| 3| |8 8|8 | 8| 8|58 | s
(=] =3 (=3 (=3 (=3 =3 =3 (=3 (=3 (=] =3 =3 (=3 (=3 o =3 (=3 (=3 (=3
) Ll @ ] ] Ll d @ ] ] el 0l @ ] ] Ll @ @ ]
- - - - - - - - - - - - - - - - - - -
< < < < < < < < < < < < < < < < < < <
© © © © ©o © © © © © © © © © © © © © ©
[=] a o o =] [=] a (=] o [=] a a (=] o [=] a o (=] o
T I I T T T T T T T T T T T T T I T T
ROM(Bytes) —
RAM(Bytes) 512 2K 4K 2K 4K
M
emory  "RoM Type* L
Program Security -
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) | 111 (@18MHz) \ 118 (@17MHz) \ 125 (@16MHz) \ 111 (@18MHz) \ 100 (@20MHz)
DMA DMAC (Channels) - 4 8 \ — \ 4
Address Space (Bytes) 16M
External Bus | Bus State Controller | ROM/SRAM ‘ ROM/SRAM/DRAM ‘ ROM/SRAM ‘ ROM/burst ROM/SRAM/DRAM
expansion Bus Structure Separate bus (8/16-bit)
DRAM Controller - ‘ Yes ‘ - ‘ Yes
Clock Generation Circuit 1 circuit (Main clock)
Frequency Divider - 1/n(n=1,2) \ - 1/n(n=1,2,4,8)
Clock Sleep mode. Sleep mode,
Power Save Software standby mode, Module standby function,
Hardware standby mode Software standby mode,
Hardware standby mode
AID G Resolution X Channels | 10-bitx4 10-bitx 8
EINIED Sample and Hold Yes
D/A Converter | Resolution X Channels - 8-bitx 2
8-bit -
16-bit 5 (ITY)
Input Capture 5 (ITU)
Output Compare 5 (ITU)
Timer PWM Output ITU
Prog Pulse ITU
Event Counter ITU
2-Phase Encoder Input ITU
3-Phase Inverter Control ITU
Watchdog Timer - ‘ Yes (x1)
Serial Interface \ Clock Sync./ Clock Async. 1 \ 2 1 3
Smart Card/SIM — 1
Input Only (Numbers) 4 8 1 12
CMOS I/0 Only (Numbers) 28 38 50 21 35
B High Current Drive Port 32 28 32 28 20
Pull-Up Resistor 8 12 - 8
Interrupts(Sources) | External 4 7 9 6 7
Debugging Function On:ChipiDebig -
On-Board Flash Program -
TFP-100B, TFP-100B,
Package TFP-80C, FP-100A, FP-112, TFP-80C, FP-100A,
FP-80A FP-100B TFP-120 FP-80A FP-100B
18MHz/4.5t0 5.5V | 17MHZz/4.5 to 5.5V 16MHz/4.5 to 5.5V 18MHz/4.5 to 5.5V 20MHz/4.5 to 5.5V
Operating Frequency/Supply Voltage |13MHz/3.0t0 55V | 10MHz/3.0 to 5.5V 10MHz/3.0 to 5.5V 10MHz/3.0 to 5.5V 13MHz/3.0 to 5.5V
8MHz/2.7t0 5.5V | 8MHz/2.7 to 5.5V 8MHz/2.7 to 5.5V 8MHz/2.7 to 5.5V 10MHz/2.7 to 5.5V

Operating Ambient Temperature (°C)

-20 to 75, -40 to 85

* L: ROM-less version
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H8 Family

32/16-bit CISC []H8/300H Series

e Specifications (H8/300H Series)

Group H8/3008 H8/3032 H8/3035
Product No.
@ o - o o @ < 0 wn
(=] [} [ @ [} @ [} [ @«
3 s 3 3 s 3 s 3 3
e T & e = = & = T
w w w
% 5 % 5 % 5 w = w = w =
o w o3 o3 o3 o3 o3 % w E E E E E E w
Type No. % % 5 2 2 0 @ L L & 5 re) o < < 0 o] 5 5
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
il ™ Ll @ @ @ (] @ @ g 1 @ @ @ @ @ @ I g
- - - @ @ [} (] « « ~ ~ @ « @ « « @ ~ ~
< s < < < < < < b4 =< s < < < by by < < =<
8|/ 8| 8| 8| 8| 8|8|8|8|8|8|a8|a8a|&a|a|alaga| g g
T ES ES T T ES ES ES T T ES ES T E T ES ES T T
ROM(Bytes) - 16K 32K 64K 128K 256K
RAM(Bytes) 4K 512 1K 2K 4K
Memor
Y [ROM Type* L M [ z M \ z
Program Security - Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100 (@20MHz) \ 111 (@18MHz)
DMA DMAC (Channels) -
Address Space (Bytes) 16M
External Bus | Bus State Controller ROM/SRAM
EXxf ion Bus Structure Separate bus (8/16-bit)
DRAM Controller -
Clock Generation Circuit 1 circuit (Main clock)
Frequency Divider 1/n(n=1,2,4,8) -
Clock Sleep mode,
Module standby function, Sleep mode,
Power Save Software standby mode,
Software standby mode,
Hardware standby mode
Hardware standby mode
R Resolution X Ch I 10-bitx 8
TN Sample and Hold Yes
D/A Converter | Resolution X Ch | 8-bitx 2 -
8-bit 4 —
. 3 (16-bit Timer),
gl 2 (available by 8-bit Timer) 5(Ty)
3 (16-bit Timer),
Input Capture 4( (8-bit Time r)) 5 (ITU)
Timer Output Compare 34(::_';': .;'::3 ’ 5 (ITU)
PWM Output 16-bit Timer, 8-bit Timer ITU
P ble Pulse TPC + 16-bit Timer ITU
Event Counter 16-bit Timer, 8-bit Timer ITU
2-Phase Encoder Input 16-bit Timer ITU
3-Phase Inverter Control - ITU
Watchdog Timer Yes
Serial Interface ‘ Clock Sync./ Clock Async. 2 1
Smart Card/SIM 1 -
Input Only (Numbers) 12 8
CMOS I/0 Only (Numbers) 35 55
e ez High Current Drive Port 20 28
Pull-Up Resistor 8 12
Interrupts(Sources) | External 7 6
Debugging Funcion | O1-ChiP Debug -
On-Board Flash Program -
TFP-100B,
Package FP-100A, TFP-80C, FP-80A
FP-100B
18MHz/4.5 to 5.5V
Operating Frequency/Supply Voltage 2255nll\lnl-||‘|zzlé4bst?sséss\<l 10MHz/3.0 to 5.5V
. . 8MHz/2.7 to 5.5V
Operating Ambient Temperature (°C) -20 to 75, -40 to 85

* L: ROM-less version, M: mask ROM version, Z: ZTAT version,
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[1H8/300H Series

e Specifications (H8/300H Series)

Group H8/3039 H8/3022
Product No.
w w
©0 N~ © [~} -3 o - o N
[ [} [} [} [} o o o o
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3 3 3 3 3 3 3 3 3
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ROM(Bytes) 16K 32K 64K 128K 192K 256K
RAM(Bytes) 512 1K 2K 4K 8K
Memor
Y |'Rom Type* M F M F
Program Security Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 111 (@18MHz)
DMA DMAC (Channels) -
Address Space (Bytes) 16M
External Bus | Bus State Controller ROM/SRAM
Expansion Bus Structure Separate bus (8/16-bit)
DRAM Controller -
Clock Generation Circuit 1 circuit (Main clock)
Frequency Divider 1/n(n=1,2,4,8)
Clock Sleep mode,
P s Module standby function,
OWerave Software standby mode,
Hardware standby mode
G 3 Resolution X Channels 10-bitx 8
onverter Sample and Hold Yes
D/A Converter | Resolution X Channels -
8-bit -
16-bit 5 (ITY)
Input Capture 5 (ITU)
Output Compare 5(ITU)
Timer PWM Output ITU
Programmable Pulse Generator ITU
Event Counter ITU
2-Phase Encoder Input ITU
3-Phase Inverter Control ITU
Watchdog Timer Yes
Serial Interface \ Clock Sync./ Clock Async. 2
Smart Card/SIM 1
Input Only (Numbers) 8
CMOS 1/0 Only (Numbers) 55
Lolcits High Current Drive Port 28
Pull-Up Resistor 12
Interrupts(Sources) | External 5
Debugging Function On:ChipiDebug -
On-Board Flash Program - Yes - Yes
Packag TFP-80C, FP-80A
18MH2/4.5 to 5.5V 18MHzLS
Operating Frequency/Supply Voltage 10MHz/3.0 to 5.5V ' 18MHz/3.0 to 3.6V
10MHz/3.0
8MHz/2.7 to 5.5V
to 5.5V
Operating Ambient Temperature (°C) -20 to 75, -40 to 85 -20 to 75

* M: mask ROM version, Z: ZTAT version
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H8 Family

32/16-bit CISC []H8/300H Series

e Specifications (H8/300H Series)

Group H8/3042 H8/3048
Product No. L
o - o o < wn N~ ] © ©
< < < < < < < < < <
s 3 3 s s 3 3 3 s s
T = 5 & T &4 = 5 T &
o w o w o w w w w w
w w = w w = w [ = w = w = w = w =
x x x x x x x x fed x x x x x x x x
2| OX| X| XR| K| K| 8| 8| K o |uw | B| B| X| K| R| 8| &| & w w
Type No. 188|222 2|8 &8 8§ & 5|2 g2 g g|g|lLlg 2 s 5| 8|8
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8|l8|é&d|éd|8| 8| 8|la|le|lea|la|la|la|la|la|la|la|ld|lad|lad|ad|lég|lagla
r/r|T*T|T*T|T|T|T|T|T|T|T|T|T|T|XT|T|T|T|T|T|T|T| |
ROM(Bytes) 32K 48K 64K 32K 64K 96K 128K
RAM(Bytes) 2K 4K
Memor
V" [ROM Type* M [ z [ M [z | F
Program Security Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 118 (@17MHz) \ 111 (@18MHz)
DMA DMAC (Channels) 4
Address Space (Bytes) 16M
External Bus | Bus State Controller ROM/SRAM ‘ ROM/SRAM/DRAM
EXx ion Bus Structure Separate bus (8/16-bit)
DRAM Controller Yes
Clock Generation Circuit 1 circuit (Main clock)
Frequency Divider - 1/n(n=1,2,4,8)
Clock Sleep mode,
P s Softw:':ee:?anmg: e!mo de Module standby function,
OWENRS NG Y > Software standby mode,
Hardware standby mode
Hardware standby mode
R Resolution X Ch I 10-bitx 8
TN Sample and Hold Yes
D/A Converter | Resolution X Ch | 8-bitx 2
8-bit -
16-bit 5 (ITU)
Input Capture 5 (ITU)
Output Compare 5 (ITU)
Timer PWM Output ITU
P ble Pulse Generator ITU
Event Counter ITU
2-Phase Encoder Input ITU
3-Phase Inverter Control ITU
Watchdog Timer Yes
Serial Interface \ Clock Sync./ Clock Async. 2
Smart Card/SIM - 1
Input Only (Numbers) 8
CMOS 1/0 Only (Numbers) 70
LClorts High Current Drive Port 28
Pull-Up Resistor 20
Interrupts(Sources) | External 7
Debugging Function OnChipibsbug -
On-Board Flash Program - Yes
Package TFP-100B, FP-100A, FP-100B TFP-100B, FP-100B
16MHz/4.5 to 5.5V 18MHz/4.5 to 5.5V “i'\:gzg\l,'s
Operating Frequency/Supply Voltage 10MHz/3.0 to 5.5V 13MHz/3.15 to 5.5V 8MHz-12 7
8MHz/2.7 to 5.5V 8MHz/2.7 to 5.5V y
to 5.5V
Operating Ambient Temperature ("C) -20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version, Z: ZTAT version
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[1H8/300H Series

e Specifications (H8/300H Series)

Group H8/3048B H8/3052B H8/3024 H8/3028 H8/3029
w
4
Product No. E o u " . . .
© «© o < < © ©o ] © =3
< < n o o o o o o o
8 | 8 3 3 3 8 8 8 | 8 8
] =] =] ] =] @ =] ] =] ]
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ROM(Bytes) 128K 512K 128K 256K 384K 512K
— RAM(Bytes) 4K 8K 4K 8K 16K
V" [ROM Type* F M F M F M F M F
Program Security Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 80 (@25MHz)
DMA DMAC (Channels) 4 - 4
Address Space (Bytes) 16M
ROM/burst ROM/
:xterna.l Bus | Bus State Controller ROM/SRAM/DRAM ROM/SRAM SRAM/DRAM
nsion
Xpansio Bus Structure Separate bus (8/16-bit)
DRAM Controller Yes - \ Yes
Clock Generation Circuit 1 circuit (Main clock)
Frequency Divider 1/n(n=1,2,4,8)
Clock Sleep mode,
p s Module standby function,
OWenSaNe Software standby mode,
Hardware standby mode
AIDC Resolution X Channels 10-bitx 8
S Sample and Hold Yes
D/A Converter | Resolution X Channels TMRXx2
8-bit - 4 (TMRO, 1, 2, 3)
16-bit 5 (ITU) 3 (16-bit Timer), 2 (available by 8-bit Timer)
Input Capture 5 (ITU) 3 (16-bit Timer), 4 (8-bit Timer)
Timer Output Compare 5 (ITU) 3 (16-bit Timer), 4 (8-bit Timer)
PWM Output ITU 16-bit Timer, 8-bit Timer
Programmable Pulse Generator TPC+ITU TPC +16-bit Timer
Event Counter ITU 16-bit Timer, 8-bit Timer
2-Phase Encoder Input ITU 16-bit Timer
3-Phase Inverter Control ITU -
Watchdog Timer Yes
Serial Interface \ Clock Sync./ Clock Async. 3
Smart Card/SIM 1
Input Only (Numbers) 8 9
CMOS I/0 Only (Numbers) 70
1/0 Port: E L
/O Ports  "tiigh Current Drive Port 28 20
Pull-Up Resistor 20
p )| External 7
Debugging Function On-Chip Debug Yes \ - Yes
On-Board Flash Program | Yes = Yes - Yes - Yes - Yes
TFP-100B TFP-1008,
Package TFP-100B, FP-100B TFP-100B, FP-100A, FP-100B FP-1 ’ FP-100A,
-100B
FP-100B
25MHz/
q 4.5 to 5.5V 25MHz/
Operating Frequency/Supply Voltage 25MHz/ 4.5 to 5.5V 25MHz/3.0 to 3.6V
3.0 to 3.6V

Operating Ambient Temperature (°C)

-20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version
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H8 Family

32/16-bit CISC []H8/300H Series

e Specifications (H8/300H Series)

Group H8/3062
w w w
Product No. o _ " ﬁ 8 @ ﬁ 5 ﬁ 5
=] =] =] =] =] =] =] =] =] =]
I I I I I I I I I I
glel, e ey AR IR IR IR
R IR 5 5|5 RS e B E|E|E|B|B|B BIE|E|E|8|ult|lp 6w M gy
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21221222 2|2 9 5/5\15/2 2\ 912\ 2 219|929\ 29 98\ 29 ¥ s\5\¥ % %
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T == == T == == T == == T == == T == == T == == T == == T == == T == == T == ==
ROM(Bytes) 64K 96K 128K 64K 96K 128K 256K 128K 256K
Memory RAM(Bytes) 2K 4K 2K 4K 8K 4K 8K
ROM Type* [ [ F M F
Program Security Yes \ — Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100 (@20MHz) 80 (@25MHz)
DMA DMAC (Channels) -
Address Space (Bytes) 16M
External Bus | Bus State Controller ROM/SRAM
EXx ion Bus Structure Separate bus (8/16-bit)
DRAM Controller -
Clock Generation Circuit 1 circuit (Main clock)
Frequency Divider 1/n(n=1,2,4,8)
Clock Sleep mode,
R D Module standby function,
Software standby mode,
Hardware standby mode
Resolution X Ch I 10-bitx 8
B CE R Sample and Hold Yes
D/A Converter | Resolution X Ch I 8-bitx 2
8-bit 4 (TMRO, 1, 2, 3)
16-bit 3 (16-bit Timer), 2 (available by 8-bit Timer)
Input Capture 3 (16-bit Timer), 4 (8-bit Timer)
Output Compare 3 (16-bit Timer), 4 (8-bit Timer)
Timer PWM Output 16-bit Timer, 8-bit Timer
Programmable Pulse Generator TPC +16-bit Timer
Event Counter 16-bit Timer, 8-bit Timer
2-Phase Encoder Input 16-bit Timer
3-Phase Inverter Control -
Watchdog Timer 1
Serial Interface \ Clock Sync./ Clock Async. 2
Smart Card/SIM 1
Input Only (Numbers) 9
CMOS 1/0 Only (Numbers) 70
Lot High Current Drive Port 20
Pull-Up Resistor 20
Interrupts(Sources) | External 7
Debugging Function OnChipibehug -
On-Board Flash Program - Yes ‘ - Yes
Package TFP-100B, FP-100A, FP-100B
20MHz/4.5 to 5.5V
Operating Frequency/Supply Voltage 13MHz/3.0 to 5.5V 25MHz/4.5 to 5.5V
10MHz/2.7 to 5.5V
Operating Ambient Temperature (°C) -20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version



[1H8/300H Series

e Specifications (H8/300H Series)

Group H8/3067 H8/3068 H8/3069R
Product No. = m, =
wn © ~ ~ «© =3
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ROM(Bytes) 64K 96K 128K 384K 512K
RAM(Bytes) 2K 4K 16K
M
emory  "RoM Type* M [ F
Program Security Yes \ - [ Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100 (@20MHz) \ 80 (@20MHz)
DMA DMAC (Channels) 4
Address Space (Bytes) 16M
External Bus | Bus State Controller ROM/burst ROM/SRAM/DRAM
Expansion Bus Structure Separate bus (8/16-bit)
DRAM Controller Yes
Clock Generation Circuit 1 circuit (Main clock)
Frequency Divider 1/n(n=1,2,4,8)
Clock Sleep mode,
P s Module standby function,
OWerSave Software standby mode,
Hardware standby mode
A Resolution X Channels 10-bitx 8
EINEIED Sample and Hold Yes
D/A Converter | Resolution X Channels 8-bitx 2
8-bit 4 (TMRO, 1, 2, 3)
16-bit 3 (16-bit Timer), 2 (available by 8-bit Timer)
Input Capture 3 (16-bit Timer), 4 (8-bit Timer)
Output Compare 3 (16-bit Timer), 4 (8-bit Timer)
Timer PWM Output 16-bit Timer, 8-bit Timer
Programmable Pulse Generator TPC +16-bit Timer
Event Counter 16-bit Timer, 8-bit Timer
2-Phase Encoder Input 16-bit Timer
3-Phase Inverter Control -
Watchdog Timer 1
Serial Interface \ Clock Sync./ Clock Async. 3
Smart Card/SIM 1
Input Only (Numbers) 9
CMOS I/0 Only (Numbers) 70
Lolcits High Current Drive Port 20
Pull-Up Resistor 20
Interrupts(Sources) | External 7
Debugging Function On:ChipiDebig -
On-Board Flash Program - ‘ Yes
Packag TFP-100B, FP-100A, FP-100B TFP-100B, FP-100B
20MHz/4.5 to 5.5V
Operating Frequency/Supply Voltage 13MHz/3.0 to 5.5V fgm:;’gg :g ggz 25MHz/4.5 to 5.5V
10MHz/2.7 to 5.5V . -
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version
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32/16-bit CISC []H8/300H Series

¢ Memory Capacity (ROM/RAM) (H8/300H Series)
ROM (Bytes)

1 1
1 1
1 1
1 1
1 1
1 1
|
ADGAF3020 > F TE
N DF TF gunwanesn ;F T

((HD6433028 ) F TE

HDG4F3028 > F TE

<HD64F3068 >F TE

((HD6433035 ) F TE
HD6473035 |F TE

: HD6433021 ) F TE '

———)
HD6433033

HD64330478 ) F TF
HD6433061 ) F FPTE

)
HD6473032

| N————————
]

: HD64330418 ) F FPTF'

1
(( HD6433031S ) F TF HD64330408 ) F FPTF
L( HD6433037 ) F TE HD6433044S ) F TF
1 1

HD64330308

HD6433036
1

HDGH13004 ] F TE LA F TE

HDG413007 / F FPTE
\LHDGH1S006_/ F FPTE) | 7hbeaisons / F FPTE

/HD6413001_/ F TF ]
W— HD6413002 / F FPTF
HD6413003_/ RFTFRTFTTF

RAM
512 1K 2K 4K 8K 16K (Bytes)
D Indicates the mask ROM version.
Package
Indicates the ZTAT ion.
ndicates fne SIATversion. F__| QFP (PRQP0080JB-A(FP-80A), PRQP0100KA-A(FP-100B))
:} Indicates the flash memory version. FP QFP (PRQP0100JE-B(FP-100A))
/7 Indicates the ROM-less version. TF | TQFP (PTQPO08OKC-A (TFP-80C), PTQPO100KA-A (TFP-100B), PTQPO120LA-A (TFP-120))
TE | TQFP (PTQPO0SOKC-A (TFP-80C), PTQPO100KA-A (TFP-100B), PTQPO120LA-A (TFP-120))
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[(JH8/300H Tiny Series

MCUs designed for compact systems and shorter development cycles in a wide range of fields

H8/300H Tiny Series Features

* Employs 16-bit H8/300H CPU with proven track record * On-board debugging function allows program debugging
in a wide span of applications with the MCU mounted in the system, simplifying
¢ Maximum operating frequency of 20MHz, minimum instruction development and adjustment and reducing the overall

execution time of 100ns time required for product development

* Small package (10mmx10mm, 7mm x7mm) eases * Peripheral functions for a variety of requirements
design of compact systems * Flash memory, 12C-bus, 10-bit A/D converter, serial interface,

multifunction timer, etc.

Tiny 80 Pie
H8/36049N,NM
+EEPROM

H8/36049GF,M
POR,LVD

¢ H8/300H Tiny Series Roadmap

H8/36049F,M
20MHz/96KB Flash

80-pin, improved function version

64-pin, improved timer version

H8/3687N,NM

+EEPROM
—t
64-pin, Slim o POR,LVD & ! on-chip oscillator
H8/36064GF 687F,M H8/36087F,M
20MHz/32KB Flash 20MHz/56KB Flash 18MHz/56KB Flash

Timer: 5 channels, SCI: 2 channels  3V/18MHz

General-purpose, high speed On-chip CAN versions

H8/36057F,M

HB8/3694N, NV e

H8/3694GF,M

POR,LVD H8/36037F,M

+ CAN I/F

(64-pin)

H8/3694F, M
20MHz/32KB Flash
Standard versions

General-purpose

H8/3664N
+EEPROM

Super slim II

H8/36024GF,M
POR,LVD
1 ﬂﬁﬁﬁfg ’r':" h H8/36024F, M
o - 20MHz/32KB Flash
Super slim I

SCl:3ch
H8/36014GF,M F: Flash memory version
POR,LVD M: mask ROM version

H8/36014F,M H8/36912G F,M N: EEPROM + flash memory version
12MHz/8KB Flash NM: EEPROM + mask ROM version

Super slim I

H8/3670F/72F
16MHz/8,16KB Flash

H8/3664F slim version 20MHz/32KB Flash L
(8/16KB flash/ROM, POR: Power-on reset circuit
reduced size peripheral functions) SCl:2ch H8/369026G F,M LVD: Low-voltage detection circuit
12MHz/8KB Flash G: POR +LVD
EEPROM: Electrically Erasable and Programmable Read Only Memory 32-pin, On-Chip oscillater

% % : Under development ¥t : In planning stage
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32/16-bit CISC [1H8/300H Tiny Series

H8/3664, H8/3664N Group

* Single power supply on-chip F-ZTAT
¢ On-chip 12C-bus interface

* On-chip emulator (E10T, E7) support
* Compact package (7mm X 7mm)

H8/3672 Group

* On-chip low-capacity F-ZTAT (16K bytes, 8K bytes)
e Slim version of the H8/3664 group

* On-chip emulator (E10T, E7) support

H8/3687 Group

¢ Single power supply on-chip F-ZTAT

¢ On-chip I°C-bus interface

* On-chip emulator (E10T, E7) support

* On-chip power-on reset and low-voltage detection circuits

H8/36087 Group

* Single power supply on-chip F-ZTAT

¢ On-chip 12C-bus interface

* On-chip emulator (E7) support

* 3V/20MHz operation version of H8/3687 group

H8/36024 Group

e Capabilities of the H8/36014 plus improved communication
functions

* SCl interface: 3 channels

* On-chip emulator (E10T, E7) support

* On-chip power-on reset and low-voltage detection circuits

H8/36037, H8/36057 Group

e TinyHCAN: 1 channel

* Synchronous serial communication unit: 1 channel

* On-chip subsystem timer (subtimer): RC oscillator operation
* On-chip power-on reset and low-voltage detection circuits

H8/3694 Group

* Single power supply on-chip F-ZTAT

¢ On-chip 12C-bus interface

* On-chip emulator (E10T, E7) support

e Compact package (7mm X7mm)

* On-chip power-on reset and low-voltage detection circuits

H8/36014 Group

¢ Single power supply on-chip F-ZTAT

¢ On-chip SCl interface: 2 channels

* On-chip emulator (E10T, E7) support

* On-chip power-on reset and low-voltage detection circuits

H8/36064G Group

* Single power supply on-chip F-ZTAT (32KB)

¢ On-chip 1°C-bus interface

* On-chip emulator (E7) support

* On-chip power-on reset and low-voltage detection circuits

H8/36049 Group

¢ Single power supply on-chip F-ZTAT

* Numerous peripheral functions (on-chip RTC, timer B1, timer
V, and timer W (all 1 channel); timer W: 2 channels; SCI: 3
channels; 14-bit PWM: 1 channel)

* On-chip emulator (E10T, E7) support

* On-chip power-on reset and low-voltage detection circuits

H8/36902G,H8/36912G Group

* High-accuracy on-chip oscillator

* On-chip power-on reset and low-voltage detection circuits
¢ 32-pin version

* On-chip emulator (E7) support



(0 H8/300H Tiny Series

e Specifications (H8/300H Tiny Series)

Group H8/36014
Product No. H8/36010 H8/36011 H8/36012 H8/36012F
[-% -5 [-%
AR R R R R AR ER
§§§§§5SgsEEEE§§§§§§§SSSS“EEE“E*"
glg|8|8|3|3|3 SlEIE|EI2|2|22|Q|8|2|8|3 &K% 8|8 188|448 &
Type No. S|ls|ls|lslalalz a3z zazlzlzlalzlasslaslaslglg gl sglglslsls
8 3 8 8\ 8 3% 8 88 2|8\ 88 2\ 8\ 8 3|8\ 8803\ 38 8¢l el 8
2222222222222 2|22 2|2|3|3 333333333333
22|22 22|22 2222222222 ELE2E 2L E 22
ROM(Bytes) 8K 12K 16K
RAM(Bytes) 512 I 2K
Memory EEPROM(Bytes) -
ROM Type* M I F
Program Security -
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock Generation Circuit 1 circuit (System clock)
PLL -
Subclock -
On-Chip Oscillator -
Cleck Oscillation Stop D -
Frequency Divider 1/n (n=1, 8, 16, 32, 64)
O T ICaTe Support 3 power save modes and module standby function, system clock divider.
Standby mode, Sleep mode, Sub sleep mode
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage D /LVD Yes (option)
A/D Converter Resoll X Channels 10-bitx4
Sample and Hold Yes
8-bit Timer VX1
16-bit Timer Wx1
Prescaler Timer V, Timer W
Timer Input Capture Timer W
Output Compare Timer V, Timer W
PWM Output Timer V, Timer W
Event Counter -
3-Phase Inverter Control =

Watchdog Timer

Yes (selectable internal oscillator)

Serial Inter!aceT Clock Sync./ Clock Async. 2
I’C-bus -
SSU/Special Serial /0 -
Channels -
CaN Buffers -
Input Only (Numbers) 4
CMOS I/0 Only (Numbers) 30
1/0 Ports High Current Drive Port 5
Pull-Up Resistor 13
NMOS Push-Pull -
Interrupts(Sources) | External 9
Debugging Function ohzehiDehiG Yes
On-Board Flash Program Yes
ROM Correction F Yes

Other F

FP-48B, FP-64E, FP-48F, TNP-48

Operating Frequency/Supply Voltage

1 to 10MHz/2.7 to 5.5V
1 to 20MHz/4.0 to 5.5V

1 to 10MHz/3.0 to 5.5V
1 to 20MHz/4.0 to 5.5V

Operating Ambient Temperature ('C)

-20 to 75, -40 to 85, -40 to 105

* F: F-ZTAT version, M: mask ROM version
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H8 Family

32/16-bit CISC | [JH8/300H Tiny Series

e Specifications (H8/300H Tiny Series)

Group H8/36014
Product No. H8/36013 H8/36014 H8/36014F
o a.
T E 8 % e |elzslz|E|% 5 % el
E B B |5 |58 5|5 BB B E 8 8|5 |5| 8 5|EE|lelelxlz
g1 8|18 | 8| 3|3 | &3¢\ ¢2|¢g|¢ ||| 2| 2|¢|¢g|8|¢ | |%| ¥ | &
Type No. z|z|a|a|z|lz|z|laz|lz|lz|lz|s|ls|a|z|53|53|53|/3|s|3|3|3|3
8 8 8 &8 &8 8| 8| 8| 8|8\ 8|8|8|8|lg| g\ e\l e|e|e|e|e|e|¢&
2| @2 2| 2| 2| 2| 2| 2| 2| 2|23 3|3 3| 3| 3|3 | 3|3|3|3|3|3|323
2|2 2| 2| 2|2| 22|22 8B 2|2 B |2|2|2| 2B 2|2 2| 2|2 2|2
ROM(Bytes) 24K 32K
RAM(Bytes) 1K [ 2K
Memory EEPROM(Bytes) -
ROM Type* ] [ F
Program Security -
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock ion Circuit 1 circuit (Sy clock)
PLL -
Subclock -
On-Chip Oscillator -
Cleck Oscillation Stop D -
Frequency Divider 1/n (n=1, 8, 16, 32, 64)
R Support 3 power save modes and module standby function, system clock divider.
Standby mode, Sleep mode, Sub sleep mode
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage Detection/LVD Yes (option)
A/D Converter Resolution X Channels 10-bitx4
Sample and Hold Yes
8-bit Timer VX1
16-bit Timer Wx1
Prescaler Timer V, Timer W
Timer Input Capture Timer W
Output Compare Timer V, Timer W
PWM Output Timer V, Timer W
Event Counter -
3-Phase Inverter Control -

Watchdog Timer

internal oscillator)

Serial InterfaceT Clock Sync./ Clock Async. 2
I’C-bus -
SSU/Special Serial /O -
Channels -

CAl Buffers -

[ Input Only (Numbers) 4

CMOS I/0 Only (Numbers) 30

1/0 Ports High Current Drive Port 5
Pull-Up Resi 13

NMOS Push-Pull -

Interrupts(Sources) | External 9
q .| On-Chip Debu Yes
AT D On-Boa’r)d Flasthrogram Yes
ROM Correction F Yes

Other F

FP-48B, FP-64E, FP-48F, TNP-48

Operating Frequency/Supply Voltage

1to 10MHz/2.7 to 5.5V
1 to 20MHz/4.0 to 5.5V

1 to 10MHz/3.0 to 5.5V
1 to 20MHz/4.0 to 5.5V

Operating Ambient Temperature (‘C)

-20 to 75, -40 to 85, -40 to 105

* F: F-ZTAT version, M: mask ROM version



(0 H8/300H Tiny Series

e Specifications (H8/300H Tiny Series)

Group H8/36024
Product No. H8/36022 H8/36022F H8/36023 H8/36024 H8/36024F
[-%
HEEEEEEE R BEE R EEE G R R EEEE N
<11 5§55§§§§§55§§ ;issgsg §§SE§S“EEE=E*>
LIS XIIKRESRISZINIEEE 833359 888 3222288 8\%\x8%8%
Type No. gl g|lglglg glglglglglglglgleglalglglglgglg glglglglggleglglglglglglggsigs
HEEEEEE R HEHEEEEEEHEEE R EE R E R R E R R E E EEEEEEEEE
2 232222322 3222232232222 2|2| 3222322223223 232|3
HEHEHEBEEEEHEEEEEEEEEEHEEEEEEEHEEEEEEHEEEEEHEEE
ROM(Bytes) 16K 24K 32K
RAM(Bytes) 512 I 2K 1K I 2K
Memory EEPROM(Bytes) -
ROM Type* M I F ™M | F
Program Security -
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock Generation Circuit 1 circuit (System clock)
PLL -
Subclock -
Clock On-Chip Oscillator -
Oscillation Stop Detection -
Frequency Divider 1/n (n=1, 8, 16, 32, 64)
P S Support 3 power save modes and module standby function, system clock divider.
Standby mode, Sleep mode, Sub sleep mode
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage Detection/LVD Yes (option)
A/D Converter Resolution X Channels 10-bitx4
Sample and Hold Yes
8-bit Timer VX1
16-bit Timer W x1
Prescaler Timer V, Timer W
Timer Input Capture Timer W
Output Compare Timer V, Timer W
PWM Output Timer V, Timer W
Event Counter -
3-Phase Inverter Control -
Watchdog Timer Yes (selectable internal oscillator)
Serial Interface | Clock Sync./ Clock Async. 3
I’C-bus -
SSU/Special Serial /0O -
Channels -
can Buffers -
Input Only (Numbers 4
CMOS I/0 Only (Numbers) 30
I/0 Ports High Current Drive Port 5
Pull-Up Resistor 13
NMOS Push-Pull -
Interrupts(Sources) | External 9
5 .| On-Chip Debug Yes
I TEIRED On-Board Flash Program Yes
Other Functions | ROM Correction Functi Yes
Package FP-48B, FP-64E, FP-48F, TNP-48
1 to 10MHz/ 1 to 10MHz/ 1 to 10MHz/ 1 to 10MHz/
o ing Freqt 1 ly Voltage 2.7 to 5.5V 3.0 to 5.5V 2.7 to 5.5V 3.0 to 5.5V
v e ’ L 1 to 20MHz/ 1 to 20MHz/ 1 to 20MHz/ 1 to 20MHz/
4.0 to 5.5V 4.0 to 5.5V 4.0 to 5.5V 4.0 to 5.5V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85, -40 to 105

* F: F-ZTAT version, M: mask ROM version
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H8 Family

32/16-bit CISC | [JH8/300H Tiny Series

¢ Specifications (H8/300H Tiny Series)

Group H8/36037
™ w
Product No. 3 3 3 > 2 ] & 5
g g g g g g g g
3 3 3 3 3 3 3 3
I I I I I I I I
%i-?;a%i%a%%@im: %i-?;a%i%a%%@im:
S| S| S| E| o3| B8l BB c|s|Rz|a| s B B3| a8 E| 58 8 8|B|ls|s|lx
Type No. S|g/2|2|8/2/2 2|8\ 22|82/ 3/8|5/ 5/ 8585 5/ 5:5 35 &5&/88
8 818 8| 8 8 8 8| 88 88 88 38 8|8 3 8 8 8 38 88 88 8 8 3 83
2 2 22 2 2\ 2 2 212 2\ 2 ¥\ 5\ ¥ 52\ 2 2\ 2\ 2\ 22 22 2 g\5\%¥\ 5%
s8l8|&8|l8|&|8|8|l8|a|la|la|lg| ag|a|lgdlag|lgdlaglg|laglgd|laglgd|lg|ld &8l alalalala
x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x
ROM(Bytes) 16K 24K 32K 40K 48K 56K
RAM(Bytes) 1K 2K [ 3K
Memory EEPROM(Bytes) -
ROM Type* M [ F [ ] [ F
Program Security Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock Generating Circuit 2 (system clock circuit, on-chip sub clock oscillator)
PLL -
Subcloc} Yes
On-Chip Oscillator -
Oscillation Stop D -
Clock Frequency Divider 1/n (n=1, 8, 16, 32, 64)
Support 4 power save modes and module standby function, system clock divider.
Standby mode,
Power Save Sub active mode (when using on-chip oscillation sub clock)
Sleep mode,
Sub sleep mode (when using on-chip oscillation sub clock)
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage Di /LVD Yes (option)
A/D Converter Resol X Channels 10-bitx 8
Sample and Hold Yes
8-bit Timer B1x1, Timer VX1, Sub-timer x 1
16-bit Timer Zx1
Pr | Timer B1, Timer V, Sub-timer, Timer Z
Timer Input Capture Timer Z
Output Compare Timer V, Timer Z
PWM Output Timer V, Timer Z
Event Counter Timer B1
3-Phase Inverter Control Timer Z
Watchdog Timer Yes (sel ble internal oscillator)
Serial Interface \ Clock Sync./ Clock Async. 1
I’C-bus -
SSU/Special Serial /0 2
Channels 1
Al Buffers 4
[ Input Only (Numbers) 8
CMOS 1/0 Only (| s) 45
I/0 Ports High Current Drive Port 8
Pull-Up Resistor 13
NMOS Push-Pull -
Interrupts(Sources) | External 1
5 .| On-Chip Debug Yes
AR LD On-Board Flash Program Yes
Other Functions | ROM Correction F Yes
Package FP-64K, FP-64A
1 to 10MHz/ 1 to 10MHz/ 1 to 10MHz/ 1 to 10MHz/
Operating Frequency/Supply Voltage 2.7 to 5.5V 3.0 to 5.5V 2.7to 5.5V 3.0 to 5.5V
1 to 20MHz/ 1 to 20MHz/ 1 to 20MHz/ 1 to 20MHz/
4.0 to 5.5V 4.0 to 5.5V 4.0 to 5.5V 4.0 to 5.5V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85, -40 to 105, -40 to 125

* F: F-ZTAT version, M: mask ROM version



[0H8/300H Tiny Series

e Specifications (H8/300H Tiny Series)

Group H8/36057 H8/36049
i w I
Product No. 3 3 5 5 S e 2 2
=] =] =] =] o =3 o =]
@ © e @ e © @ e
s s 3 3 3 s 3 3
I I I I I I I I
Elgig|z|p ElElg|s|p Elz| %= |83
Type No. 3 3 pr:y 3 B B B 5 5 5 5 5 5 5 5 5 S S =3 =3 = = = =3
= 2 2 2 b= 8 = = 3 3 3 S =4 2 2 2 2 2 2 3 b= S S S
2|2 2|2 |25 5| £ |2 2|2 8 |%|£ £ 2|28 2 & 2 2|5 8
x x x =S =S =S x x x x x x x x x x =S =S x x x x x x
ROM(Bytes) 32K 56K 64K 80K 96K
RAM(Bytes) 2K I 3K [ 4K
Memory EEPROM(Bytes) -
ROM Type* 1] [ F M [ F [ ] [ _F
Program Security Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock G ion Circuit 2(sy clock circuit, on-chip sub clock oscillator)
PLL -
Subclock Yes
On-Chip Oscillator -
Oscillation Stop D i -
Clock Frequency Divider 1/n (n=1, 8, 16, 32, 64)
Support 4 power save modes and module standby function, Support 4 power save modes and module
system clock divider. standby function, system clock divider.
eI &I Standby mode, Standby mode,
Sub active mode (when using on-chip oscillation sub clock) Sub active mode (when using sub clock at 32kHz)
Sleep mode, Sleep mode,
Sub sleep mode (when using on-chip oscillation sub clock) Sub sleep mode (when using sub clock at 32kHz)
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage D ion/LVD Yes (option)
A/D Converter Resolution X Channels 10-bitx 8
Sample and Hold Yes
8-bit Timer B1 X1, Timer VX1, Sub-timer X1 RTC x1, Timer B1 X1, Timer VX1
16-bit Timer ZXx1 Timer WX 1, Timer ZXx1
Prescaler Timer B1, Timer V, Sub-timer, Timer Z RTC, Timer B1, Timer V, Timer W, Timer Z
inen Input Capture Timer Z Timer W, Timer Z
Output Compare Timer V, Timer Z Timer V, Timer W, Timer Z
PWM Output Timer V, Timer Z 14-bit PWM, Timer V, Timer W, Timer Z
Event Counter Timer B1
3-Phase Inverter Control Timer Z
Watchdog Timer Yes (selectable internal oscillator)
Serial Interface \ Clock Sync./ Clock Async. 2 3
I’C-bus - 1
SSU/Special Serial /0 2 -
Channels 1 -
o Buffers 4 -
Input Only (Numbers) 8
CMOS I/0 Only (Numbers) 45 [ 59
I/O Ports High Current Drive Port 8 \ 13
Pull-Up Resistor 13
NMOS Push-Pull - I 2
Interrupts(Sources) | External 1
: .| On-Chip Debu Yes
R R On-Boalr)d FIasI-?Program Yes
Other F i ROM Correction Fi i Yes
Pack FP-64K, FP-64A FP-80A
1 to 10MHz/ 1 to 10MHz/ 1 to 10MHz/ 1 to 10MHz/ 1 to 10MHz/ 1to 10MHz/
Operating Frequency/Supply Voltage 2.7t0 5.5V 3.0to 5.5V 2.7to0 5.5V 3.0 to 5.5V 2.7to 5.5V 3.0t0 5.5V
1 to 20MHz/ 1 to 20MHz/ 1 to 20MHz/ 1 to 20MHz/ 1 to 20MHz/ 1to 20MHz/
4.0 to 5.5V 4.0 to 5.5V 4.0 to 5.5V 4.0 to 5.5V 4.0 to 5.5V 4.0to 5.5V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85, -40 to 105, -40 to 125 -20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version
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¢ Specifications (H8/300H Tiny Series)

141

Group H8/36064G H8/36077** H8/36087
w
(O] w w
Product No. Py [N S 2 3 2 2 & &
o =) =] o o o =] =] o
@ @ © @ @ e © © @
3 3 3 3 3 3 3 3 3
I I I I I I I I I
a - Elz |z || & | & || &
8 | B | 3 5 & | B E|EBE|B|B| 8|B|B|B|E|lB|8B|E|l=
Type N 2 2 2 E E |2 2|82 22|28\ 8|2|8\ 2/2|8)|2
ype No. i3 i3 13 i3 i3 o b3 i3 © o i3 =3 o b3 i3 @ b3 i3 13
8 F | ¢ 2 B 2|8 58858888 &/8¢2¢%
ROM(Bytes) 32K 56K 16K 24K 32K 40K 48K 56K
RAM(Bytes) 2K 4K 3K [ 4K
Memory EEPROM(Bytes) -
ROM Type* F [ 1] [ F
Program security Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100 (@20MHz) 111 (@18MHz)
Clock Generation Circuit 1 (system clock circuit) 3 (sys.lem. clock c,rcun,l 2 (system clock circuit, sub clock circuit)
sub clock circuit, on-chip oscillator)
PLL -
St - Yes
On-Chip Oscillator - High-speed I -
Clock Oscillation Stop D i - Yes \ -
Frequency Divider 1/n (n=1, 8, 16, 32, 64)
Support 3 power save modes and Support 4 power save modes and
module standby function, module standby function, system clock divider.
RETEr D system clock divider. Standby mode,
Standby mode, Sub active mode (when using sub clock at 32kHz)
Sleep mode, Sleep mode,
Sub sleep mode Sub sleep mode (when using sub clock at 32kHz)
Power Supply | Power-On Reset/POR Yes (option) \ -
Voltage Detection | Low Voltage D ion/LVD Yes (option) \ -
Resolution X Channels 10-bitx 8
AID Converter <. mple and Hold Yes
8-bit Timer B1x1, Timer VX1 \ RTC x1, Timer B1x1, Timer VX1
16-bit Timer Zx1
Pr I Timer B1, Timer V, Timer Z \ RTC, Timer B1, Timer V, Timer Z
Timer Input Capture Timer Z
Output Compare Timer V, Timer Z
PWM Output 14-bit PWM, Timer V, Timer Z
Event Counter Timer B1
3-Phase Inverter Control Timer Z
Watchdog Timer Yes (sel ble internal oscillator)
Serial Interface \ Clock Sync./ Clock Async. 2
I’C-bus 1
SSU/Special Serial /0 -
Channels -
Cal Buffers -
Input Only (Numbers) 8
CMOS I/0 Only ( s) 45 47 I 45
1/0 Ports High Current Drive Port 8
Pull-Up Resistor 13
NMOS Push-Pull 2
Interrupts(Sources) | External 1"
5 .| On-Chip Debug Yes
IS PRI On-Board Flash Program Yes
Other F ROM Correction Fi Yes
Package FP-64K, FP-64A, FP-64E FP-64K, FP-64A FP-64E, FP-64A
. 1 to 10MHz/3.0 to 5.5V 4 to 20MHz/
Operating Frequency/Supply Voltage 1 to 20MH2/4.0 to 5.5V 45 t0 5.5V 4 to 18MHz/3.0 to 3.6V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version

% % : Under development



(0 H8/300H Tiny Series

e Specifications (H8/300H Tiny Series)

Group H8/3664
Product No. H8/3660 H8/3661 H8/3662 H8/3663
E 2|z | B E|E|E || B E|E|E| | B E|E|E| | &
¥ % S % S % ¥ % S % S % S % S % S % S %
x x x x x x x x x x x x x x x x > x > x
o (=3 o (=3 o b - b - b o~ o o~ o o~ @ @ @ @ @
Type No. 8 8 8 8 8 ] b1 ] b1 ] 8 8 8 8 8 ] 8 8 8 8
8 ] 8 ] 8 ] 8 ] 8 ] 8 ] 8 ] 8 ] 8 ] 8 ]
=< =< =< =< =< =< =< =< =< =< =< =< =< =< =< =< =< =< =< =<
8| 8| 8| a|ea| 8| 8|&8a|a|a|la|laga|a|a|a|al|la|lal|lalasa
I T I T I T I T I T I T I T I T I T I T
ROM(Bytes) 8K 12K 16K 24K
RAM(Bytes) 512 1K
Memory EEPROM(Bytes) -
ROM Type* M
Program Security Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 125 (@16MHz)
Clock Generation Circuit 2 (sy clock circuit, sub clock circuit)
PLL -
Subclock Yes
Clock On-Chip Oscillator :

Oscillation Stop Detection

Frequency Divider

1/n (n=1, 8, 16, 32, 64)

Power Save

Support 4 power save modes and dul dby function, sy clock divider.
Standby mode, Sub active mode (when using sub clock at 32kHz), Sleep mode, Sub sleep mode (when using sub clock at 32kHz)

Power Supply | Power-On Reset/POR

Voltage Detection | Low Voltage D ion/LVD

Resolution X Channels

10-bit X 8 (DP-42S:4)

aaiconverte] Sample and Hold Yes
8-bit Timer AX1, Timer VX1
16-bit Timer WXx1
Pr I Timer A, Timer V
Timer Input Capture Timer W
Output Compare Timer V, Timer W
PWM Output Timer V, Timer W

Event Counter

3-Phase Inverter Control

Watchdog Timer Yes ( ble internal oscillator)
Serial Interface \ Clock Sync./ Clock Async. 1
I°’C-bus 1
SSU/Special Serial I/0 -
Channels —
CaN Buffers -
Input Only (Numbers) 8
CMOS I/0 Only (Numbers) 29
1/0 Ports High Current Drive Port 8
Pull-Up Resistor 13
NMOS Push-Pull 2
Interrupts(Sources) | External 1
) .| On-Chip Debu Yes
e ol On-Boa'r)d Flasthrogram Yes
Other F { ROM Correction Fi Yes

DP-42S, FP-48B, FP-64E, FP-64A, FP-48F

Operaﬁng Frequ y/Supply Voltage

1 to 10MHz/2.7 to 5.5V, 1 to 16MHz/4.0 to 5.5V

Operating Ambient Temperature (°C)

-20 to 75, -40 to 85

* M: mask ROM version
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H8 Family

32/16-bit CISC | [JH8/300H Tiny Series

e Specifications (H8/300H Tiny Series)

Group H8/3664 H8/3672
Product No. H8/3664 H8/3664F H8/3664N H8/3670F H8/3672F
E1E E| 3|8
2 2 2 ] 2 E| B E |z | & & g | E || & | &
b 2 b 3 3 3 2 3 2 3 3 g g g N N N
Type No. 8 2 8 2 8 © © © @ o © © © © © © ©
(] ] (] ] (] ™ @ ™ @ ™ @ @ ™ @ ™ Il o™
2 1] 2 1] 2 ¥ 5 ¥ 5 ¥ g 3 ¥ 3 ¥ 3 ¥
8|/ 8| a| 8| 8| 8| 8| a|al|asa a8 8| 8| a| 8| 8] 8
T E T E T E T E T E T T E T I T I
ROM(Bytes) 32K 8K 16K
RAM(Bytes) 1K I 2K
Memory EEPROM(Bytes) - I 512 -
ROM Type* 1] I F
Program Security Yes -
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 125 (@16MHz)
Clock Generation Circuit 2 (system clock circuit, sub clock circuit) 1 (system clock circuit)
PLL -
Subclock Yes —
On-Chip Oscillator -
Oscillation Stop Detection -
Clock Frequency Divider 1/n(n=1, 8, 16, 32, 64)
Support 4 power save modes and Support 3 power save modes and
dull y function, sy clock divider. module standby function,
Power Save Standby mode, system clock divider.
Sub active mode (when using sub clock at 32kHz) Standby mode,
Sleep mode, Sleep mode,

Sub sleep mode (when using sub clock at 32kHz)

Sub sleep mode

Power Supply | Power-On Reset/POR

Voltage Detection | Low Voltage D ion/LVD -
A/D Converter R | X Channels 10-bit X 8 (DP-42S:4) 10-bit x4
ple and Hold Yes

8-bit Timer AX1, Timer VX1 Timer VX1

16-bit Timer Wx1

Pr | Timer A, Timer V Timer V, Timer W
Tiner Input Capture Timer W

Output Compare Timer V, Timer W

PWM Output Timer V, Timer W

Event Counter

3-Phase Inverter Control

g Timer

Yes (selectable internal oscillator)

Serial Interface [ Clock Sync./ Clock Async.

1

I’C-bus

SSU/Special Serial /O

Channels

Can Buffers

Input Only (Numbers)

CMOS 1/0 Only (Numbers)

29 I 27

1/0 Ports High Current Drive Port

Pull-Up Resistor

NMOS Push-Pull

External

On-Chip Debug

Yes

T RUEED On-Board Flash Program

Yes

ROM Correction F

Yes

Other F

DP-42S, FP-48B, FP-64E, FP-64A, FP-48F [ FP-64E

FP-48B, FP-64E, FP-48F

Operating Freqt y/Supply Voltage

1to 10MH2/2.7 to 5.5V, 1 to 16MHz/4.0 to 5.5V ‘

1to 10MH2/3.0 to 5.5V, 1 to 16MHz/4.0 to 5.5V

Operating Ambient Temperature (‘C)

-20 to 75, -40 to 85

* F: Flash memory version, M: mask ROM version



[0H8/300H Tiny Series

e Specifications (H8/300H Tiny Series)

Group H8/3687
Product No. o v} < % 0 © N~ = g
© @ @© @ ] @ © @ @
© © e © © © © © ©
3 3 3 3 3 3 3 3 3
I I I I I I I I I
o o o o o o
HEEE R R RN HEEE E R RN a
XIE| 2B XX 5 BB R BB E=xa RIE| 2B XX 5 BIERBRE e [ [
O O X X OO0 X| XOC|O X X O OL TG OIXXO O X XO O X XOO|w| [ [
N AN N AN DO ™™ T T T T JIF IS0 WV WO W O O O O NN N~ ~
Type No. B8 BB 23|28 3|8 3|88 2223838232323 33838 2 8
221222 2222 22955545929 229222 2ggss54y: 2 =
E 5555555 5535333 3333%333333|/333%222353%553 3 g
S 2 E|E 2= = 2| 2| 22| 22| = 2| =2 2| 2| 2| 22| 2| 2| = 2| 2| 2| 2| 2| 2| & & T =
ROM(Bytes) 16K 24K 32K 40K 48K 56K
RAM(Bytes) 3K I 4K 3K I 4K 3K [ 4K
Memory EEPROM(Bytes) - 512
ROM Type* M [ F [ ] [ F m_ [ F
Program Security Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock Generation Circuit 2 (system clock circuit, sub clock circuit)
PLL -
Subclock Yes
On-Chip Oscillator -
Oscillation Stop Di i -
Clock Frequency Divider 1/n (n=1, 8, 16, 32, 64)
Support 4 power save modes and module standby function, system clock divider.
Standby mode,
Power Save Sub active mode (when using sub clock at 32kHz)
Sleep mode,
Sub sleep mode (when using sub clock at 32kHz)
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage D ion/LVD Yes (option)
TN D Resolution X Channels 10-bitx8
Sample and Hold Yes
8-bit RTC x 1, Timer B1 X1, Timer VX1
16-bit Timer Zx1
Pr I RTC, Timer B1, Timer V, Timer Z
Timer Input Capture Timer Z
Output Compare Timer Z, Timer V
PWM Output 14-bit PWM, Timer Z, Timer V
Event Counter Timer B1
3-Phase Inverter Control Timer Z
Watchdog Timer Yes (sel ble internal oscillator)
Serial Interface \ Clock Sync./ Clock Async. 2
I’C-bus 1
SSU/Special Serial /0 -
Channels -
@19 Buffers -
Input Only (Numbers) 8
CMOS I/0 Only (Numbers) 45 43
I/0 Ports High Current Drive Port 8
Pull-Up Resistor 13
NMOS Push-Pull 2
pts(; ) | External 1
Debugging Function | On-Chip Debug Yes
On-Board Flash Program Yes
Other Functions | ROM Correction Functi Yes
Package FP-64E, FP-64A FP-64E
1 to 10MHz/ 1 to 10MHz/ 1 to 10MHz/ 1to 10MHz/ | 1to 10MHZ | 1 to 10MHZ/
Operating Frequency/Supply Voltage 2.7 to 5.5V 3.0 to 5.5V 2.7 to 5.5V 3.0 to 5.5V 2.7t05.5V | 3.0t05.5V
1 to 20MHz/ 1 to 20MHz/ 1 to 20MHz/ 1to 20MHz/ | 1to 20MHZ | 1 to 20MHZ/
4.0 to 5.5V 4.0 to 5.5V 4.0 to 5.5V 4.0 to 5.5V 4.0t05.5V | 4.0to5.5V
Operating Ambient Temperature (°C) -20 to 75, -40 to 85, -40 to 105, -40 to 125

* F: F-ZTAT version, M: mask ROM version
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H8 Family

32/16-bit CISC | [JH8/300H Tiny Series

e Specifications (H8/300H Tiny Series)

Group H8/36902G H8/36912G
Product No. H8/36900 H8/36901 H8/36902 H8/36902F H8/36911 H8/36912 H8/36912F
§ % E|E E % Elzl|el el E|ElElEIEIElE| L2
gl g|g|e|&|¢& g g8 |¢8|8|8|¢e|e|e|g|¢g|¢|c|¢g)| ¢
Type No. S 8 8 8 S 8 S S S 8 8 8 > > > > > > > > >
2 H | B8 28 |8 8|22 2 e 8|8 8 8| 8| BB &
8| 8| 8| 8| 8| 8| 8| 8|8|8|&8|8|&8|8|&8|8|8&8|8|8&8| 8| &
= =S S = S = x == = = x = =S x = == = = x = =S
ROM(Bytes) 2K 4K 8K 4K 8K
RAM(Bytes) 256 512 I 1.5K 256 512 I 1.5K
Memory EEPROM(Bytes) -
ROM Type* M I F I M I F
Program Security -
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 167 (@12MHz)
Clock Generation Circuit 2 (system clock circuit, sub clock circuit)
PLL -
Subclock -
Clock On-Chip Oscillator Yes
Oscillation Stop D i -
Frequency Divider 1/n (n=1, 8, 16, 32, 64)
R O Support 3 power save modes and module standby function, system clock divider.
Standby mode, Sleep mode, Sub sleep mode
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage Detection/LVD Yes (option)
Resolution X Channels 10-bitx4
G G Sample and Hold Yes
8-bit Timer VX1 \ Timer B1 X1, Timer VX1
16-bit Timer W x1
Prescaler Timer V, Timer W \ Timer B1, Timer V, Timer W
Timer Input Capture Timer W
Output Compare Timer V, Timer W
PWM Output Timer V, Timer W
Event Counter — I Timer B1
3-Phase Inverter Control -
Watchdog Timer Yes (sel ble internal oscillator)
Serial Interface | Clock Sync./ Clock Async. 1
I°C-bus - [ 1
SSU/Special Serial /0 -
Channels -
o Buffers -
Input Only (Numbers) 4
CMOS I/O Only (Numbers) 18
I/0 Ports High Current Drive Port 5
Pull-Up Resistor 3
NMOS Push-Pull 2
Interrupts(Sources) | External 4
0 .| On-Chip Debug Yes
AR R On-Board Flash Program Yes
Other Functi ROM Correction F i Yes
Package FP-32A, FP-32D, DP-32S8
Operating Frequency/Supply Voltage 2 to 12MHz/ 2 to 12MHz/ 1 to 12MHz/ 1 to 12MHz/
2.7 to 5.5V 3.0 to 5.5V 2.7 to 5.5V 3.0 to 5.5V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version
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(0 H8/300H Tiny Series

e Specifications (H8/300H Tiny Series)

Group H8/3694
Product No. H8/3690 H8/3691 H8/3692
> | > a | x| > a [ x| >
ARE IR E R I R R R R RN
e | X|X| X| K| B/ 8| BB | 5| K| R|B| 8| X| 5| 5| 3|3/ 8|8 RX| K| K|K|B/8|5|%|3%
£121 818|888\ 3|18|3| 318|188 2|212 22|88 8 QIR 2|53 &%|&
Type No. 2 23| 82|38/ 3|8 2| 3|8 2|8\ 8|3\ 8 2/ 8| 82 3|8 28/ 3| 8|28/ 3|8|3
§§E55E§§§§§§§§§§§§§§§§§§§§§§§§
£/ 3 833/ 3/ 53 53 2% 233 32/5 532233235532 2%3 233535 3
x == x == == == == == == == == == == == == == == == x == == x == == x == == x == ==
ROM(Bytes) 8K 12K 16K
RAM(Bytes) 512
Memory EEPROM(Bytes) -
ROM Type* M
Program Security Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock Generation Circuit 2 (system clock circuit, sub clock circuit)
PLL -
Subclock Yes
Clock On-Chip Oscillator -
Oscillation Stop Detection -
Frequency Divider 1/n (n=1, 8, 16, 32, 64)
Power Save Support 4 power save modes and module standby function, system clock divider.
Standby mode, Sub active mode (when using sub clock at 32kHz), Sleep mode, Sub sleep mode (when using sub clock at 32kHz)
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage D /LVD Yes (option)
A/D Converter Resolution X Channels 10-bitx8
Sample and Hold Yes
8-bit Timer AX1, Timer B1x1, Timer VX1
16-bit Timer W x1
Pr | Timer A, Timer B1, Timer V, Timer W
Timer Input Capture Timer W
Output Compare Timer W
PWM Output Timer V, Timer W
Event Counter Timer B1
3-Phase Inverter Control -
Watchdog Timer Yes (selectable internal oscillator)
Serial Interface \ Clock Sync./ Clock Async. 1
I’C-bus 1
SSU/Special Serial I/0 -
Channels -
CaN Buffers -
Input Only (Numbers) 8
CMOS I/0 Only (Numbers) 29
1/0 Ports High Current Drive Port 8
Pull-Up Resistor 13
NMOS Push-Pull 2
Interrupts(Sources) | External 11
5 .| On-Chip Debug Yes
e ol On-Board Flash Program Yes
Other F ROM Correction Fi Yes

P:

FP-48B, FP-64E, FP-64A, FP-48F, TNP-48

Operaﬁng Frequ y

pply Voltage

1 to 10MH2z/2.7 to 5.5V, 1 to 20MHz/4.0 to 5.5V

Operating Ambient Temperature (‘C)

* M: mask ROM version

-20 to 75, -40 to 85, -40 to 105, -40 to 125
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H8 Family

32/16-bit CISC | [JH8/300H Tiny Series

e Specifications (H8/300H Tiny Series)
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Group H8/3694
Product No. H8/3693 H8/3694 H8/3694F H8/3694N
TIEZ|z|lalx|> TIEZ|z|lalx|>
2255555 5% 855 805% % %% %5855z & g
S S|a|la G 25 KB ElSslglelsl5 55588 ¢lglogkERzk S [©;
Type No. glaglg g2 22 2a @32 22222 S 22222235822 3 g
B2 3322323823823 S S22 8 2
=< =< =< << =< =< < =< =< s = =< =< s =< =< s =T =< < =< - =< =< =< =< =< = - =< =< =
R EEEEEEEEEEEEE EEE E EREE R ERE T E 2 2
rIrr rr rrr rrr rr r r r r r r r r r r r r r r r ™ T == x
ROM(Bytes) 24K 32K
RAM(Bytes) 1K I 2K 1K [ 2K
Memory EEPROM(Bytes) - 512
ROM Type* M I F M I F
Program Security Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock Generation Circuit 2 (system clock circuit, sub clock circuit)
PLL -
Subclock Yes
Clock On-Chip Oscillator -
Oscillation Stop Detection -
Frequency Divider 1/n (n=1, 8, 16, 32, 64)
RETEr D Support 4 power save modes and module standby function, system clock divider.
Standby mode, Sub active mode (when using sub clock at 32kHz), Sleep mode, Sub sleep mode (when using sub clock at 32kHz)
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage Detection/LVD Yes (option)
A/D Converter Resolution X Channels 10-bitx8
Sample and Hold Yes
8-bit Timer AX1, Timer B1x1, Timer VX1
16-bit Timer W x1
Prescaler Timer A, Timer B1, Timer V, Timer W
Timer Input Capture Timer W
Output Compare Timer W
PWM Output Timer V, Timer W
Event Counter Timer B1
3-Phase Inverter Control -
Watchdog Timer Yes (sel ble internal oscillator)
Serial Interface | Clock Sync./ Clock Async. 1
I’C-bus 1
SSU/Special Serial /0 -
Channels -
AN Buffers
Input Only (Numbers) 8
CMOS I/0 Only (Numbers) 29 27
1/0 Ports High Current Drive Port 8
Pull-Up Resistor 13
NMOS Push-Pull 2
Interrupts(Sources) | External 1
5 .| On-Chip Debug Yes
PETIEE TR On-Board Flash Program Yes
Other Functions | ROM Correction F Yes
Package FP-48B, FP-64E, FP-64A, FP-48F, TNP-48 FP-64E
1 to 10MHz/ 1 to 10MHz/ 1to 10MHZ/ | 1to 10MHz/
Operating Frequency/Supply Voltage 2.7 to 5.5V 3.0 to 5.5V 2.7t05.5V | 3.0t05.5V
1 to 20MHz/ 1 to 20MHz/ 1to 20MHz/ | 1 to 20MHz/
4.0 to 5.5V 4.0 to 5.5V 4.0t05.5V | 4.0t05.5V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85, -40 to 105, -40 to 125

* F: F-ZTAT version, M: mask ROM version



(0 H8/300H Tiny Series

e Memory Capacity (ROM/RAM) (H8/300H Tiny Series)
ROM (Bytes) 0 ! 1 1 ! |

1
1 1 1 1 1 1
! ! ! ! ! (HDG43360496) H !
. CHDB4336049 ) H .
1 1
1 1
. HD643360486) H '
; CHDG4336088 ) H !
1 1 1
: ( (FiDs#3360876) H ADGF36000> F |
i | CHDB4336047 ) HDGAF3G0A9 > FO
1 1
1 1
1

FZH
HDG4336037 J FZ H
HDB43360576) FZ H

FZH

]

f_l—
(HDG43360365) FZ H SIS FP H

HD64336866 ) FP H
L(—)“"“m“?ﬁ = HD6433686 ) FP H
) S——

1

1

1

1

1

1

:

1
——————————anm

HDG4336085 ) FP H '

(HDG43360356) FZ H HDGA336856 ) FP H :

| CHD64336035 ) FZ H !

T 1

1

1

1

1

1

1

1

1

1

1

HD6433685 ) FP H
————

1

1

1

1

1

1

i

! ——————\

1

| I

. HDG43360246 HDG4336084 ) FP H
: HDG4336024 HOG4336846 ) P H (—{ SHIBIEOEEQ PP
i HDG4336948 HDG433684_) FP H
! HDG433694 :

! HDG4836948 !

1 _|_J 1

1 ’_I— 1

! HDGA3360136) AAAT !

. HDG4336013 ) FAAA .

1 P———
. —:ggggggggﬁ ikl ADG4336083 ) FP H
; HIORSTES 2 P HDG4336836. ) FP H
! EHDG4336033 grzn ((HDB4SS683 ) FPH )

HD64336936 ) PHFHA
HD6433693 ) PAHF
) S—
|
(HD643360326) FZH |
CHD64336032 ) FZ H

|
HD64336082 ) FP H
( <fDear3euizZey RRA
éunmmmziwm]_ D
HD6433682 ) FP H

1
1

:
f_l— !
HD64336011G ) PAARN :
HD64336011 ) FAFF 1

1

1

1

1

1

1

1

HD6433691G ) PAFHF
il
—_——
———————\
FHPTP
HD64336902G) FH P TP
1 HD6433690G ) FPRLFYHAT
: PRIFIHFT

HD64336901G) FHP TP
HD64336911G) FHP TP

2K HD643369006) FH P TP

4K

1
1

1

1

1

1

1

1

1

1

1

:

1

((HD64F36902G) FHPTP :
(_HD64F36912G) FHPTP |
1

1

1

1

1

1

1

1

1

1

1

1

256 512 1K 1.5K 2K 3K 4K (Bytes)

RAM
D Indicates the mask ROM version. Package
< Indicates the flash memory version. H QFP__ (PRGP0064GB-A (FP-64A))

FH QFP_(FP-32A)
FP LQFP _(PLQPO0064KC-A (FP-64E))
FZ LQFP_(PLQPO064KB-A (FP-64K))
FX LQFP_(PLQP0O048KC-A (FP-48B))
FY LQFP_(PLQP0048JA-A (FP-48F))
P SOP__(PRSP0032DC-A (FP-32D))
TP DIP___ (DP-32S)

FT VQFN _(PVQNOO48KA-A (TNP-48))

* Itis an old package code inside () 148
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H8 Family

32/16-bit CISC [1H8/300H Super Low Power Series

16-bit single-chip MCUs designed for health and beauty equipment and digital consumer products

H8/300H Super Low Power Series Features

e Low power consumption and low-voltage operation

¢ 1.8V operation, on-chip Flash memory (in some devices)

* Employs 16-bit H8/300H CPU with proven track record
in a wide range of applications

e Upward compatible with H8/300L Super Low Power
series

* Small package (7mm TLP-85V) makes it easier to design
compact systems

e H8/300H Super Low Power Series Roadmap

3V version

80-pin H8/38076R

POR, selectable WDT

H8/300H-SLP based systems
can be developed using
E7 emulator
(low-cost development tool)

32-pin

80-pin, super-low-power, multifunction MCUs

H8/38086R,H8/38076R Groups

* 1.8V operation on-chip flash memory

* World class low-power MCUs

* Much shorter oscillator stabilization time than previous
models

* On-board debugging function

* Small package (7mm X 7mm)

* Reduced electromagnetic noise emission and improved
noise immunity

\opelileze ) Health and beauty equipment, digital
consumer products, mobile phones

* On-board debugging function allows program debugging
with the MCU mounted in the system, simplifying
development and adjustment and reducing the overall
time required for product development

* Peripheral functions for a variety of requirements
Single power supply flash memory, 1°C-bus, 10-bit A/D
converter, serial interface, multifunction timer, etc.

WM IANNTY

Super low Power

3V version

H8/38086R

*k

14-bit A= A/D converter

H8/38602R

5mm x6mm package

% :New product Y% : Under development

32-pin, small super-low-power, MCUs

H8/38602R Group

¢ 1.8V operation on-chip flash memory

* World class low-power MCUs

* Much shorter oscillator stabilization time than previous
models

* On-board debugging function

* Small package (QFN 5 x 6mm)

* On-chip oscillator, power-on reset

* On-chip voltage comparator



[0 H8/300H Super Low Power Series

e Specifications (H8/300H Super Low Power Series)

Group H8/38076R* H8/38086R* H8/38602R
H H H H L : H H H A I S
Product No. [ ' [ [ [ "4 o« [+ o oc oc c [
d < wn © © @ < wn [ © =] o o
~ ~ ~ ~ ~ @ @© @© @ @ (=3 =3 (=3
(=3 (=3 (= =] =3 (=3 (=3 (=3 (=] =3 ©o © ©
@ © © 8 g @ «© «© © 8 © 8 ©
3 s S 3 3 3 3 s S 3 S| 8| 8
T T &4 = e T T T & = T e =
> > > > > > > > > >
Sizz|% 2% 2|S % Sizz|% 2% 2|S g IS s
BRI BRI EIEEEEEE Xl B % £
RIR|R| R R R R R BRI R RIR|R|R| R R B R B RS R ] o4
FEecelees gL REEEEEEEEEEEEEE & & [
Type No. g€ REE|S eleeleelgeleggglg 3 e g8 ssglgE g|8 8
552 3 2 2838 38 38 383 3232222222333 33328 3/23/ 3| 2 2 2
AR - AR AR AR AR - AR - AR A - AR - AR - AR A A A AR I R AR - AR - A - A R - A - AR - A - A R - AR - A - A A A @ @ Il
QDR DD RN DN DD NV LL L QDD DR D000 O L L] ] ] '
2 %’ D= - - = o - o o = o - o~ o B~ o o >~ ol B~ ol I~ o = o = o o >~ o~ o I~ o~ o I o > o B~ o o~ o B o > o < =< =
28| 8|8|a|ajalalalalalalg|lalala|a|la|lalalalalalalalalalalaglal a a a
Izl |jT|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T|T| T T T
ROM(Bytes) 24K 32K 40K 48K 24K 32K 40K 48K 8K 16K
Memory RAM(Bytes) 1K 2K 1K 2K 512 1K
ROM Type* M F M F M F
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 200 (@10MHz)
Clock Generation Circuit 2 circuits (system clock generator, PLL, sub clock generator)
Subclock Yes
RTC Yes
Clock On-Chip Oscillator Yes (Mask only) Yes
Frequency Divider Yes
Power Save Active (Medium) mode, Sub Active mode, Sleep (High-speed) mode, Sleep (Medium) mode, Sub sleep mode,
Watch mode, Standby mode, Module standby mode
Power Supply -
Voltage Detection Power-On Reset/POR Yes
Resolution X Channels 10-bitx 8 10-bit X 3, 14-bit X AX X2 10-bit X 6
A/D Converter
Sample and Hold Yes
8-bit RTC x1 RTC x 1, Timer B1 x1
14-bit 14-bit PWM x 2 -
16-bit Timer Fx1, TPUX2, AECX1 Timer Wx 1, AECX 1
Timer Input Capture TPU Timer W
Output Compare TPU, Timer F Timer W
PWM Output TPU, 14-bit PWM Timer W, AEC
Event Counter TPU, AEC Timer W, AEC
Watchdog Timer Yes (on-chip internal clock oscillation circuit, can be used as interval timer)
Serial Interface ‘ Clock Sync./ Clock Async. SCI3_1x1,SCI3_2x1 ‘ SCI3x 1
| Clock Sync. lic2x1, SCl4x 1 | mc2x1,ssuxi
I’C-bus Interface 1
SSU/Special Serial I/0 — SSUX1
IrDA Yes (SCI3_1x1) SCI3 x1
LCD 32seg x 4com, On-chip average voltage circuit for LCD -
Input Only (Numbers) 8 \ 5 6
CMOS 1/0 Only (Numbers) 55 \ 56 17
Lolcits High Current Drive Port 4 3
Pull-Up Resistor Yes
Interrupts(Sources) | External 14 ‘ 3
. .| On-Chip Debug Address break, Yes (Can be used with E7, E8 emulator) \Ves(Can be used with E7, E8 emulator)
Debugging Function
On-Board Flash Program Yes
Other F Comparater - \ Yes
) Timer for Watch Counter RTCx1

Pack
F

TLP-85V, TFP-80C, FP-80A

[ TNP-32 (5x6mm)

Operating Frequency/Supply Voltage

4.2MHz/1.8 to 3.6V, 10MHz/2.7 to 3.6V

Operating Ambient Temperature (°C)

-20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version

% : New product

% % : Under development
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32/16-bit CISC [1H8/300H Super Low Power Series

e Memory Capacity (ROM/RAM) (H8/300H Super Low Power Series)
ROM (Bytes)

HD64338076R ) H W LPV
HD64F38076R > H W LPV

HD64338086R ) H W LPV
HD64F38086R > H W LPV

=)

(_HDG4338075R ) H W LPV
(_HD64338085R ) H W LPV
1

(_HD64338074R) H W LPV
(_HD64338084R ) H W LPV

U

1
(_HDG4338073R) H W LPV
(_HD64338083 ) H W LPV

i

1
(_HD64338602R ) FT
< HDB4F38602R> FT

1

8K 1
! RAM
512 1K 2K (Bytes)

:) Indicates the mask ROM version.

Package
:> Indicates the flash memory version.

FT VQFN (PVQN0032KA-A (TNP-32))
H QFP (PRQP0080JB-A (FP-80A))
LPV | TFLGA (PTLGO0085JA-A (TLP-85V))
w TQFP (PTQP0080KC-A (TFP-80C))

*Itis an old package code inside ()
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H8 Fam i Iy [J1H8/300L Super Low Power Series

8-bit single-chip MCUs designed for consumer products and communications equipment
H8/300L Super Low Power Series Features

» Low power consumption and low-voltage operation » On-chip peripheral functions suitable for the consumer
* Employs the H8/300L CPU product and communications equipment fields
» Complete instruction set compatibility with the H8/300 * LCD controller/driver

CPU, allowing effective utilization of software resources * Flash memory

e Minimum instruction execution time: 0.4ps (f = 10MHz) * Power-on reset, low-voltage detection circuit

 8-bit and 16-bit addition and subtraction: 0.4ps * On-chip debugger

* 8-bit X 8-bit multiplication: 2.8us
* 16-bit + 8-bit division: 2.8us

¢ H8/300L Super Low Power Series Roadmap

HY/300L

Super Low Power

On-chip Flash memory version,
H8/3887 E7 emulator available

*k

100-pin 3V version 5V Flash version
H8/3847R H8/3847S s el H8/38347
H8/3867 -
3V version 5V Flash version
H8/3827R H8/3827S _> H8/38327
80-pin
H8/38024RF N
3V version 5V version
H8/38024 H8/38024S s H8/38124
POR, LVD, selectable WDT
H8/38002S
3V version 5V version *
64-pin H8/3802 H8/38004 _> H8/38104
2.2V Flash POR, LVD, selectable WDT

% : New product Y% : Under development
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H8 Family

(] H8/300L Super Low Power Series

H8/3802 Group

* 64-pin MCU with super-low power requirements
* 1.8V operation, on-chip 10-bit A/D converter
* On-chip 25mA large current ports and 7V large voltage ports

64-pin, 5V Super Low Power
H8/38104 Group

* On-chip flash memory and 5V operation

¢ World-class low-power MCUs

* Power-on reset

* Low-voltage detector

* Selectable WDT

* Reduced electromagnetic noise and improved noise immunity

Nopslllez e White goods, portable communication devices,
health and beauty equipment, power meters

80-pin, 5V Super Low Power
H8/38124 Group

* On-chip flash memory and 5V operation

¢ World-class low-power MCUs

* Power-on reset

* Low-voltage detector

* Selectable WDT

* Reduced electromagnetic noise and improved noise immunity

Nojelller o)) White goods, portable communication devices,
health and beauty equipment, power meters

H8/3827R, H8/3847R Group

* Super low power, high-speed MCUs

* 1.8V operation, on-chip 10-bit A/D converter

* High-speed operation:1.8V/4MHz (external), 5V/16MHz
(external) (ZTAT® and mask ROM versions)

H8/38327, H8/38347 Group

* Successor to H8/3827R, H8/3847R group
* 5V/16MHz (external) high-speed operation
¢ Incorporates on-chip debug function (E7)

Slim 64-pin MCUs with super low power requirements
H8/38004 Group

e First in the Super Low Power series with on-chip flash
memory and 2.2V operation

¢ World-class low-power MCUs

¢ Oscillator stabilization time reduced to 1/1,000 that of
previous models

* Reduced electromagnetic noise emission and improved
noise immunity

\opsllle1e) ) General battery powered devices
(communication devices, health and beauty

equipment, digital consumer products)

Slim 80-pin MCUs with super low power requirements
H8/38024 Group

* On-chip flash memory

¢ World-class low-power MCUs

¢ Oscillator stabilization time reduced to 1/1,000 that of
previous models

* On-chip 25mA large-current ports

* On-chip 7V high-voltage ports

* Reduced electromagnetic noise emission and improved
noise immunity

Aeafle=tile | White goods, portable communication
devices, health and beauty equipment

H8/3887, H8/3867 Group

¢ World-class low-power MCUs

* 1.8V operation, on-chip 10-bit A/D converter
* Module standby function

* LCD voltage pull-up circuit (5V fixed voltage)



[1H8/300L Super Low Power Series

e Specifications (H8/300L Super Low Power Series)

ROM(Bytes) 8K 12K 16K 8K 12K 16K 24K 32K
Memory RAM(Bytes) 512 1K 512 1K
ROM Type* M [ [ F ] M F
CPU H8/300L Core
CPU Basic Instructions 57
Minimum Instructon Execution Time (ns) 250 (@8.0MHz) [ 400 (@5.0MHz)
Clock G ion Circuit 2
Subclock Yes
Clock On-Chip Oscillator -
Frequency Divider 1/n (n=16, 32, 64, 128)
ronenoae Medium Speed mode, Sleep mode, Sub Active mode, Sub Sleep mode,
Watch mode, Standby mode, Module Standby function
Power Supply | Power-On Reset/POR -
Voltage Detection | Low Voltage Detection/LVD -
Resolution X Channels 10-bitx 4
CAL) Sample and Hold Yes
8-bit Timer A
16-bit Timer F, AEC
. Input Capture -
U Output Compare Timer F
PWM Output 10-bit PWM x 2
Event Counter Timer F, AEC
Watchdog Timer - Yes
Serial Intertace} :::I:: :kS;r;t:‘Jc(.:Ico;‘kl;\sync. SCEX1
LCD 25seg X 4com
Input Only (Numbers) 5
CMOS 1/0 Only (Numbers) ‘ 39
High Voltage Port ) VX7 -
VO Ports I vannel Open Drain Por Numbers) 6
High Current Drive Port 13 6
Pull-Up F 23
Interrupts(Sources) | External 1
X .| On-Chip Debug — Yes (Flash memory version onl
Debugging Function On-Board Flash Program — Yes EFlash memoz version onlz;

DP-64S, FP-64E, FP-64A, Chip

FP-64E, FP-64A, Chip

Operating Frequency/Supply Voltage

2MHz /1.8 to 5.5V
5MHz /2.7 to 5.5V
8MHz /4.5 to 5.5V

Flash ROM version 2MHz/ 2.2 to 3.6V
5MHz /2.7 to 3.6V
Mask ROM version 2MHz /1.8 to 3.6V
5MHz /2.7 to 3.6V

Operating Ambient Temperature ("C)

-20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version, Z: ZTAT version
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[0 H8/300L Super Low Power Series

e Specifications (H8/300L Super Low Power Series)

ROM(Bytes) 8K 12K 16K 8K 12K 16K 24K 32K
Memory RAM(Bytes) 512 \ 1K
ROM Type* M [ F [ F
CPU H8/300L Core
CPU Basic Instrt 57
Minimum Instruction Execution Time (ns) 400 (@5.0MHz) [ 200 (@10.0MH2)
Clock Generation Circuit 2 \ 3
Subclock Yes
—— On-Chip Oscillator — [ Yes
Frequency Divider 1/n (n=16, 32, 64, 128)
CEHEaD Medium Speed mode, Sleep mode, Sub Active mode, Sub Sleep mode,
Watch mode, Standby mode, Module Standby function
Power Supply | Power-On Reset/POR - [ Yes
Voltage Detection | Low Voltage Detection/LVD - \ Yes
Resolution X Ch | 10-bitx 4
AID Converter "o le and Hold Yes
8-bit Timer A
16-bit Timer F, AEC
. Input Capture -
UL Output Compare Timer F
PWM Output 10-bit PWM x 2, AEC
Event Counter Timer F, AEC
Watchdog Timer Yes
Serial Interf [ Clock Sync./ Clock Async. SCI3x1
| Clock Sync. Only —
LCD 25seg X 4com
Input Only (Numbers) 5
CMOS I/0 Only (Numbers) 39
High Voltage Port (Numbers) -
VO Ports " o annel OpenDrai Port s 6 [ 5
High Current Drive Port 6 \ 12
Pull-Up Resistor 23
Interrupts(Sources) | External 1
Debugging Functon On-Chip Debug Using H8/38004F Yes (Flash memory version only)
On-Board Flash Program - Yes (Flash memory version only)

FP-64K, FP-64A

FP-64E, FP-64A

Operating Frequency/Supply Voltage

2MHz /1.8 to 3.6V
5MHz /2.7 to 3.6V

10MHz /2.7 to 5.5V

Operating Ambient Temperature (‘C)

-20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version

% : New product



[1H8/300L Super Low Power Series

e Specifications (H8/300L Super Low Power Series)

ROM(Bytes) 8K 12K 16K 24K 32K
Memory RAM(Bytes) 512 1K
ROM Type* M z [ F
CPU H8/300L Core
CPU Basic Instructions 57
Minimum Instruction Execution Time (ns) 250 (@8.0MHz) | 400 (@5.0MHz)
Clock G ion Circuit 2
Subclock Yes
Clock On-Chip Osc_illlator -
Frequency Divider 1/n (n=16, 32, 64, 128)
Ponercare Medium Speed mode, Sleep mode, Sub Active mode, Sub Sleep mode,
Watch mode, Standby mode, Module Standby function
Power Supply | Power-On Reset/POR -
Voltage Detection | Low Voltage Detection/LVD -
Resolution X Ch I 10-bitx 8
CA0) G Sample and Hold Yes
8-bit Timer A, Timer C, Timer G
16-bit Timer F, AEC
. Input Capture Timer G
U Output Compare Timer F
PWM Output 10-bit PWM x 2
Event Counter Timer C, Timer F, AEC
Watchdog Tilmer Yes
. Clock Sync./ Clock Async. SCI3 x1
Serial Interface I Clock Sync. Only —
LCD 32seg x 4com
Input Only (Numbers) 9
CMOS 1/0 Only (Numbers) 51
High Voltage Port ) VX7
LOlRCE N-Channel Open Drain Port (Numbers) 7
High Current Drive Port 14 \ 6
Pull-Up R 28
Interrupts(Sources) | External 13
X | On-Chip Debug - Yes (Flash memory version only)
Debugging Functon (-0 = v Flash Program — Yes (Flash memory version only)
TLP-85V
. TFP-80C
Package TFP-80C, FP-80A, FP-80B, Chip FP-80A
chip
2MHz/1.8 to 5.5V
Operating Frequency/Supply Voltage 5MHz/2.7 to 5.5V 5MHz /2.7 to 3.6V
8MHz/4.5 to 5.5V

Operating A Temperature ('C)

-20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version, Z: ZTAT version
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[0 H8/300L Super Low Power Series

e Specifications (H8/300L Super Low Power Series)

ROM(Bytes) 8K 12K 16K 24K 32K 8K 12K 16K 24K 32K
Memory RAM(Bytes) 512 1K \ 512 1K
ROM Type* M [ F ] M F
CPU H8/300L Core
CPU Basic Instrt 57
Minimum Instruction Execution Time (ns) 400 (@5.0MHz) [ 200 (@10.0MHz)
Clock Generation Circuit 2 ‘ 3
Subclock Yes
—— On-Chip Oscillator — [ Yes

Frequency Divider

1/n (n=16, 32, 64, 128)

Power Save

Medium Speed mode, Sleep mode, Sub Active mode, Sub Sleep mode,
Watch mode, Standby mode, Module Standby function

Power Supply | Power-On Reset/POR - [ Yes
Voltage Detection | Low Voltage Detection/LVD - \ Yes
Resolution X Ch | 10-bitx 8
AID Converter "o le and Hold Yes
8-bit Timer A, Timer C, Timer G
16-bit Timer F, AEC
. Input Capture Timer G
UL Output Compare Timer F
PWM Output 10-bit PWM x 2 ‘ 10-bit PWM x 2, AEC
Event Counter Timer C, Timer F, AEC
Watchdog Timer Yes
Serial Interf [ Clock Sync./ Clock Async. SCI3x1
| Clock Sync. Only -
LCD 32seg x4com
Input Only (Numbers) 9
CMOS I/0 Only (Numbers) 51 ‘ 50
High Voltage Port (Ni ) -
VO Ports "y onel Open Dran ot Numers) 7
High Current Drive Port 6 \ 14
Pull-Up Resistor 28
Interrupts(Sources) | External 13

On-Chip Debug

Using H8/38024RF

Yes (Flash memory version only)

Debugging Function

On-Board Flash Program

Yes (Flash memory version only)

TLP-85V, TFP-80C, FP-80A, Chip

TFP-80C, FP-80A

Operating Frequency/Supply Voltage

2MHz /1.8 to 3.6V
5MHz /2.7 to 3.6V

10MHz /2.7 to 5.5V

Operating Ambient Temperature (‘C)

-20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version

% : New product



(1 H8/300L Super Low Power Series

e Specifications (H8/300L Super Low Power Series)

Group H8/3867
Product No. H8/3862 H8/3863 H8/3864 H8/3865 H8/3866 H8/3867 H8/3867
W T H w T H w T H] w T H] w T = w T 3
x
8 E| 2| B|B|B|B|B|B|8|B|B|B|3|B|B|B|B|ulzx]|=
Type No. 8| 8| 8| 8| 8|8 | 3|3 || 8|8 |8| 38| &8| 8| |b|b|&|&|S
@ © =3 @ © @ © @ @ © @ «© =3 =3 © @ «© =3 @ © =3
I R - I I I T T T O O A~ A~
8| 8|a8|la|a|8|a8|a|la|a|a|a|a|la|la|a|a|alalala
4 - I T I I T I = T I T I S T I T I 4 T I
ROM(Bytes) 16K 24K 32K 40K 48K 60K
Memory RAM(Bytes) 1K 2K
ROM Type* M ‘ 4
CPU H8/300L Core
CPU Basic Instructions 57
Minimum Instruction Execution Time (ns) 670 (@3.0MHz)
Clock Generation Circuit 2
Subclock Yes
Clock On-Chip Osc_lll.ator -
Frequency Divider 1/n (n=16, 32, 64, 128)
Power Save Medium Speed mode, Sleep mode, Sub Active mode, Sub Sleep mode,
Watch mode, Standby mode, Module Standby function
Power Supply | Power-On Reset/POR —

Voltage Detection | Low Voltage D /LVD -
Resolution X Channels 10-bitx 8
CAL) G Sample and Hold Yes
8-bit Timer A, Timer C, Timer G
16-bit Timer F, AEC
. Input Capture Timer G
T
imer Output Compare Timer F
PWM Output 14-bit PWM x 1
Event Counter Timer C, Timer F, AEC
Watchdog Timer Yes
‘ Clock Sync./ Clock Async. SCI3x2

Serial Interface

\ Clock Sync. Only

LCD 5V supply voltage booster 32seg X 4com
Input Only (Numbers) 9
CMOS I/0 Only (Numbers) 55
High Voltage Port (Numbers) -
LOlRCE N-Channel Open Drain Port (Numbers) -
High Current Drive Port 8
Pull-Up Resistor 32
Interrupts(Sources) | External 13

Debugging Function

On-Chip Debug

On-Board Flash Program

Pack
= )

TFP-80C, FP-80A, FP-80B

Operating Frequency/Supply Voltage

0.5MHz /1.8 to 5.5V
1.0MHz /2.2 to 5.5V
1.6MHz /2.6 to 5.5V
2.0MHz /3.0 to 5.5V
3.0MHz /4.5 to 5.5V

Operating Ambient Temperature (‘C)

-20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version
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H8 Family

(] H8/300L Super Low Power Series

e Specifications (H8/300L Super Low Power Series)

Group H8/3827R
Product No. H8/3822R H8/3823R H8/3824R H8/3825R H8/3826R H8/3827R H8/3827R
w I w I w w w w
HAEIEIE IR IR IR IR IR IR I IR R IR AR 1R -
E| & | &|&|&|&|E|&|&|&|&|&|&|&|& | &|&|&|&8|&| &
@ [v] [v] @ (v} @ [v] (v} @ (v} @ @ (v} @ (v} @ [v] (v} d d (d
I T - O T I T T O I - I~ A~
8| 8|8|a|a|a8|&8|8|la|la|a|a|a|la|la|a|a|a|lalala
T T T I T T I T I T T I T I T T I T I T T
ROM(Bytes) 16K 24K 32K 40K 48K 60K
Memory RAM(Bytes) 1K 2K
ROM Type* M ‘ r4
CPU H8/300L Core
CPU Basic Instructions 57
Minimum Instruction Execution Time (ns) 250 (@8.0MHz2)
Clock Generation Circuit 2
Subclock Yes
Clock On-Chip Osc_ill_ator -
Frequency Divider 1/n (n=16, 32, 64, 128)
Power Save Medium Speed mode, Sleep mode, Sub Active mode, Sub Sleep mode,
Watch mode, Standby mode, Module Standby function
Power Supply Power-On Reset/POR —
Voltage Detection | Low Voltage D jon/LVD -
Resolution X Ch | 10-bitx 8
LD T Sample and Hold Yes
8-bit Timer A, Timer C, Timer G
16-bit Timer F, AEC
. Input Capture Timer G
UL Output Compare Timer F
PWM Output 14-bit PWM x 1
Event Counter Timer C, Timer F, AEC
Watchdog Ti‘mer Yes
. Clock Sync./ Clock Async. SCI3x2
Serial Interface ‘ Clock Sync. Only —
LCD 32seg X 4com
Input Only (Numbers) 9
CMOS 1/0 Only (Numbers) 55
High Voltage Port ( ) -
OIS N-Channel Open Drain Port (Numbers) -
High Current Drive Port 8
Pull-Up Resistor 32
Interrupts(Sources) | External 13
X .| On-Chip Debug -
e fodier On-Board Flash Program -
Package TFP-80C, FP-80A, FP-80B, chip
2MHz /1.8 to 5.5V
Operating Frequency/Supply Voltage 5MHz /2.7 to 5.5V
8MHz /4.5 to 5.5V
Operating Ambient Temperature ('C) -20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version
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[1H8/300L Super Low Power Series

e Specifications (H8/300L Super Low Power Series)

ROM(Bytes) 32K 40K 48K 60K 16K 24K 32K 40K 48K 60K
Memory RAM(Bytes) 2K \ 1K \ 2K
ROM Type* M [ F ] M F
CPU H8/300L Core
CPU Basic Instructions 57
Minimum Instructon Execution Time (ns) 400 (@5.0MHz) [ 250 (@8.0MHz)
Clock G ion Circuit 2
Subclock Yes
Clock On-Chip Osc_illlator -
Frequency Divider 1/n (n=16, 32, 64, 128)
ronenoae Medium Speed mode, Sleep mode, Sub Active mode, Sub Sleep mode,
Watch mode, Standby mode, Module Standby function
Power Supply | Power-On Reset/POR -
Voltage Detection | Low Voltage Detection/LVD —
Resolution X Channels 10-bitx 8
CAL) Sample and Hold Yes
8-bit Timer A, Timer C, Timer G
16-bit Timer F, AEC
. Input Capture Timer G
U Output Compare Timer F
PWM Output 14-bit PWM x 1
Event Counter Timer C, Timer F, AEC
Watchdog Tilmer Yes
. Clock Sync./ Clock Async. SCI3x 2
Serial Interface I Clock Sync. Only —
LCD 32seg x 4com
Input Only (Numbers) 9
CMOS 1/0 Only (Numbers) 55
High Voltage Port (| ) -
VO Ports I vannel Open Drain Por Numbers) -
High Current Drive Port - 8
Pull-Up F 32
Interrupts(Sources) | External 13
X .| On-Chip Debug - Yes (Flash memory version only)
Debugging Functon (—0 = - v Flash Program — Yes (Flash memory version only)

TFP-80C, FP-80A, FP-80B, chip TFP-80C, FP-80A, chip

Operating Frequency/Supply Voltage

2MHz /1.8 to 3.6V

5MHz /2.7 to 3.6V 8MHz/2.7 to 5.5V

Operating A

Temperature (‘C)

-20 to 75, -40 to 85

* M: mask ROM version, Z: ZTAT version

% % : Under development
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(] H8/300L Super Low Power Series

e Specifications (H8/300L Super Low Power Series)

Group H8/3887
Product No. H8/3882 H8/3883 H8/3884 H8/3885 H8/3886 H8/3887 H8/3887
w w w w w w
AEHEHEEE R H B I
Type No. S188l8g/2|8/8|3/12/13/5\8\2/8/8/8|&8(8/8/5/5/5/5/B/8B/5/&
@ @ © «© @ @ =] © «© @ @ © © @ @ @ © «© @ @© © © @ @ @ © © @
@ @ (v} (v} [v] @ @ (v} (v} [v] vl (v} (v} [v] @ @ (v} (v} @ @ [v] (v} (v} @ d (d (d g
2|2 (2|29 |28 2|92 93|99 18|39\ /18/3/ 9 9/18|55/5/%5
8|8|8|g|lala|a|a|a|a|a|la|lala|a|a|a|a|alala|a|a|a|alalala
rr r r r r rr rrrrrrrrrxrrr rrxrxrx x| xxT x| T
ROM(Bytes) 16K 24K 32K 40K 48K 60K
Memory RAM(Bytes) 1K 2K
ROM Type* M ‘ 4
CPU H8/300L Core
CPU Basic Instructions 57
Minimum Instruction Execution Time (ns) 670 (@3.0MHz2)
Clock Generation Circuit 2
Subclock Yes
Clock On-Chip Osc_ill_ator -
Frequency Divider 1/n (n=16, 32, 64, 128)
Power Save Medium Speed mode, Sleep mode, Sub Active mode, Sub Sleep mode,
Watch mode, Standby mode, Module Standby function
Power Supply Power-On Reset/POR —
Voltage Detection | Low Voltage D jon/LVD -
Resolution X Ch | 10-bitx12
LD T Sample and Hold Yes
8-bit Timer A, Timer C, Timer G
16-bit Timer F, AEC
. Input Capture Timer G
UL Output Compare Timer F
PWM Output 14-bit PWM x 1
Event Counter Timer C, Timer F, AEC
Watchdog Ti‘mer Yes
. Clock Sync./ Clock Async. SCI3x2
CEEES \ Clock Sync. Only SCH x1
LCD 5V supply voltage booster 40seg X 4com
Input Only (Numbers) 13
CMOS I/0 Only ( ) 71
High Voltage Port (N ) -
OIS N-Channel Open Drain Port (Numbers) -
High Current Drive Port 16
Pull-Up Resistor 32
Interrupts(Sources) | External 13
X .| On-Chip Debug -
e fndier On-Board Flash Program -
Package TFP-100B, FP-100A, TFP-100G, FP-100B
0.5MHz /1.8 to 5.5V
1.0MHz /2.2 to 5.5V
Operating Frequency/Supply Voltage 1.6MHz /2.6 to 5.5V
2.0MHz /3.0 to 5.5V
3.0MHz /4.5 to 5.5V
Operating Ambient Temperature ('C) -20 to 75, -40 to 85

* M: mask ROM version, Z: ZTAT version
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(1 H8/300L Super Low Power Series

e Specifications (H8/300L Super Low Power Series)

Group H8/3847R
Product No. H8/3842R H8/3843R H8/3844R H8/3845R H8/3846R H8/3847R H8/3847R
w w w w w w
SIEEIEIYEEIEYEIEIEYEERY RGeS -
E|lE|&|&|E|E|E|E|E|E|&|E|&|&|&|&|E|&E|E|E|&E|&E|&|&|&|&|g|&
(v} [v] @ (v} (v} (v} @ @ (v} (v} @ @ [v] (v} (v} @ @ (v} (v} @ vl @ (v} (v} g d @™ (d
b I S I < I R B I < B B B R
g|a8|a|la|la|la|a|a|a|a|a|lalala|a|a|a|a|alala|a|a|a|alalala
r rrrr|rrjrfx x| T T |T|T|T|T|T| T || ||| |
ROM(Bytes) 16K 24K 32K 40K 48K 60K
Memory RAM(Bytes) 2K
ROM Type* M ‘ r4
CPU H8/300L Core
CPU Basic Instructions 57
Minimum Instruction Execution Time (ns) 250 (@8.0MHz)
Clock Generation Circuit 2
Subclock Yes
Clock On-Chip Oscillator -
Frequency Divider 1/n (n=16, 32, 64, 128)
Power Save Medium Speed mode, Sleep mode, Sub Active mode, Sub Sleep mode,
Watch mode, Standby mode, Module Standby function
Power Supply Power-On Reset/POR —
Voltage Detection | Low Voltage D /LVD -
Resolution X Channels 10
CAL) G Sample and Hold Yes
8-bit Timer A, Timer C, Timer G
16-bit Timer F, AEC
. Input Capture Timer G
UL Output Compare Timer F
PWM Output 14-bit PWM x 1
Event Counter Timer C, Timer F, AEC
Watchdog Ti‘mer Yes
. Clock Sync./ Clock Async. SCI3x2
SR \ Clock Sync. Only SCI x1
LCD 40seg X 4com
Input Only (Numbers) 13
CMOS I/0 Only (Numbers) 71
High Voltage Port (Numbers) -
LOlRCE N-Channel Open Drain Port (Numbers) -
High Current Drive Port 16
Pull-Up Resistor 32
Interrupts(Sources) | External 13

Debugging Function

On-Chip Debug

On-Board Flash Program

Pack
= )

TFP-100B, FP-100A, TFP-100G, FP-100B, chip

Operating Frequency/Supply Voltage

2MHz /1.8 to 5.5V
5MHz /2.7 to 5.5V
8MHz /4.5 to 5.5V

Operating Ambient Temperature (°C)

-20 to 75, -40 to 85

* M: mask ROM version, Z: ZTAT version
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H8 Family

[0 H8/300L Super Low Power Series

e Specifications (H8/300L Super Low Power Series)

ROM(Bytes) 32K 40K 48K 60K 16K 24K 32K 40K 48K 60K
Memory RAM(Bytes) 2K 1K \ 2K
ROM Type* M [ F ] M F
CPU H8/300L Core
CPU Basic Instrt 57
Minimum Instruction Execution Time (ns) 400 (@5.0MHz) 250 (@8.0MHz)
Clock Generation Circuit 2
Subclock Yes
Clock On-Chip Oscillator -

Frequency Divider

1/n (n=16, 32, 64, 128)

Power Save

Medium Speed mode, Sleep mode, Sub Active mode, Sub Sleep mode,
Watch mode, Standby mode, Module Standby function

Power Supply | Power-On Reset/POR

Voltage Detection | Low Voltage D ion/LVD -
Resolution X Ch | 10
AID Converter "o le and Hold Yes
8-bit Timer A, Timer C, Timer G
16-bit Timer F, AEC
. Input Capture Timer G
UL Output Compare Timer F
PWM Output 14-bit PWM x 1
Event Counter Timer C, Timer F, AEC
Watchdog Timer Yes
Serial Interf [ Clock Sync./ Clock Async. SCI3x2
| Clock Sync. Only SCH x1
LCD 40seg X 4com
Input Only (Numbers) 13
CMOS I/0 Only (Numbers) 71
High Voltage Port (Numbers) -
VO Ports " o annel OpenDrai Port ) -
High Current Drive Port - \ 16
Pull-Up Resistor 32
Interrupts(Sources) | External 13

On-Chip Debug

\ Yes (Flash memory version only)

Debugging Function

On-Board Flash Program

\ Yes (Flash memory version only)

TFP-100B, TFP-100G, FP-100B, chip

Operating Frequency/Supply Voltage

2MHz /1.8 to 3.6V
5MHz /2.7 to 3.6V

8MHz /2.7 to 5.5V

Operating Ambient Temperature (‘C)

-20 to 75, -40 to 85

* F: F-ZTAT version, M: mask ROM version

%% : Under development



(1 H8/300L Super Low Power Series

e Memory Capacity (ROM/RAM) (H8/300L Super Low Power Series)
ROM (Bytes)

HD643380028 ) FZH

:
.
!
1
1
1

HD643380208
HD64338120
RAM

512 1K 2K (Bytes)

:) Indicates the mask ROM version.
[ Indicates the ZTAT version.
:} Indicates the flash memory version.

Package Package
QFP (PRQP0064GB-A(FP-64A), PRQP0080JB-A(FP-80A), PRQP0100KA-A(FP-100B)) FP LQFP (PLQP0064KC-A(FP-64E))
QFP (PRQP0080GD-B(FP-80B), PRQP0100JE-B(FP-100A)) FZ LQFP (PLQP0064KB-A(FP-64K))
TQFP (PTQP0080KC-A(TFP-80C), PTQP0100LC-A(TFP-100G)) P DIP (PRDP0064BB-A(DP-64S))
TQFP (PTQP0100KA-A(TFP-100B)) LPV | TLGA (PTLG0085JA-A(TLP-85V))

*Itis an old package code inside ()

x|s|7|z
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H8 Family

[JH8/300L Series

8-bit single-chip MCUs designed for consumer products and communications equipment

H8/300L Series Features

* Complete instruction-set compatibility with the H8/300
CPU, allowing effective utilization of software resources
* Minimum instruction execution time: 0.4ps (f = 10MHz)

* H8/300L 8-bit CPU
* On-chip peripheral functions suitable for consumer

products and communications equipment

* Vacuum fluorescent display (VFD) controller/driver

¢ LCD controller/driver
¢ |2C-bus interface

¢ H8/300L Series Roadmap

* 8-bit and 16-bit addition and subtraction: 0.4ps

* 8-bit X 8-bit multiplication: 2.8ps
* 16-bit + 8-bit division: 2.8us

o) 0TI (Consumer products such as air conditioners and refrigerators)

H8/3614

* A/D 64-pin

- €z

* Improved flash memory and serial specifications

80-pin

& s

* Improved electromagnetic noise immunity

VEDRET T TR (Household appliances, audio equipment, VCRS)

2.2V operation, improved I/O

Telephone applications

H8/3637 [  H8/3627

* On-chip DTMF, reduced electromagnetic
noise emission

H8/3714 o HB8/3724
* VFD display output: 24 X8 to 16 x 16 A/D 64-pin « Improved VFD display output: g x 8 to 20 seg X 16
100-pin 144-pin

ol H8/3837(U)

* Improved timer
* More memory

H8/3814

* LCD: 40 segments X4 common
* A/D, 100-pin

ol H8/38348

* Low power consumption ° DOT-LCD

e H8/3877(V)

1 8
H8/3854 H8/3857
 Flash version available

il  HB8/3877N

¢ Multi-tone generator
* Improved LCD: 52 segments X4 common

SVSle control applicalinns (Audio equipment, TVs, video monitors)

H8/3927
« A/D, D/A

H8/3614 Group

¢ General-purpose 64-pin MCU
e Standard model of H8/300L series

H8/3657 Group

¢ General-purpose 80-pin MCU
¢ On-chip asynchronous SCI
¢ 2.2V low-voltage operation

H8/3947 Group

* On-chip 2-channel I’C-bus interface
e Large on-chip memory capacity (60K
bytes ROM, 2K bytes RAM)

-

* Improved serial specifications

* I2C-bus

H8/3637, H8/3627 Group

* On-chip DTMF generator
* Reduced electromagnetic noise emission

H8/3877, H8/3877N Group

¢ 100-pin MCUs with on-chip DTMF
generator

e Multi-tone generator enables output
at user-selected frequencies

e Available in LCD and LCD-less versions

H8/3977R Group

*On-chip digital servo and OSD
circuits

* Implements peripheral functions needed
for VCR system control on-chip

(vors)
H8/3977R

* Servo controller
*0SD

H8/3644 Group

* Numerous peripheral functions for an
excellent cost to performance ratio

* On-chip asynchronous SCI, 16K, 24K, or
32K of F-ZTAT™ ROM

H8/3927 Group

¢ On-chip D/A and A/D converters
* Numerous on-chip timers

H8/3854, H8/3857 Group

* On-chip dot matrix type LCD
controller/driver

e Lineup includes versions with low-
power-consumption flash memory

* Numerous display functions (H8/3857)



[1H8/300L Series

e Specifications (H8/300L Series)

ROM(Bytes) 16K 24K 32K 16K 24K 32K 40K 48K 60K 40K 48K 60K
Memory RAM(Bytes) 512 1K \ 2K
ROM Type* M [ [ M [ z ] M z
CPU H8/300L Core
CPU Basic Instructions 57
Minimum Instructon Execution Time (ns) 476 (@4.2MHz) [ 400 (@5MHz)
Clock G Circuit 2 circuits (Main clock, Sub-clock)
Subclock Yes
Frequency Divider Yes
Clock Sleep mode,
Sleep mode, Standby mode,
PonarSare Standby mode, Watch mode,
Watch mode, Sub sleep mode,
Sub active mode Sub active mode
Active (Medium-speed) mode
Resolution X Ch | 8-bitx 8 8-bitx 2 ‘ 8-bitx4
CAID G Sample and Hold Yes
D/A Converter | Resolution X Ch | -
8-bit 5 (Timer A, B, C, D, E) 2 (Timer A, G)
16-bit — 1 (Timer F)
Timer Input Capture - 1 (Timer G)
Output Compare - 1 (Timer F)
PWM Output - 1 — [ 1
Event Counter -
Watchdog Tii'ner | - [ 1
. Clock Sync./ Clock Async. - 1
Serial Interface ¢ ock Sync. Only 2 \ 1
I’C-bus -
SSU/Special Serial I/0 -
LCD -
VFD —
0SsD -
Input Only (Numbers) 10 \ 3 \ 5
CMOS 1/0 Only (Numbers) 38 \ 50 \ 61
High Voltage Port (Numbers) -
1/O Ports | N-Channel Open Drain Port (Numbers) 6 [ —
High Current Drive Port -
Pull-Up R -
DTMF - [ 1
Interrupts(Sources) | External 6 \ 13
Debugging Function | On-Board Flash Program —
Other Functions | ROM Correction Function -
Packag DP-64S, FP-64A FP-64E, FP-64A TFP-80C, TFP-80F, FP-80B
Operating Frequency/Supply Voltage i;m:zg; :g ggz ggm:zg? :g ggz 5.0MHz/2.7 to 5.5V
Operating A Temperature (‘C) -20 to 75

* M: mask ROM version, Z: ZTAT version
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H8 Family

[JH8/300L Series

e Specifications (H8/300L Series)

ROM(Bytes) 8K 12K 16K 24K
Memory RAM(Bytes) 512 1K
ROM Type* M
CPU H8/300L Core
CPU Basic Instrt 57
Minimum Instruction Execution Time (ns) 250 (@8MHz2)
Clock ion Circuit 2 circuits (Main clock, Sub-clock)
Subclock Yes
Freql y Divider Yes
Sleep (High-speed) mode,
Clock Sleep ‘(’Iv(ledgium-‘;pee)d) mode,
Standby mode,
Power Save Watch mode,
Sub sleep mode,
Sub active mode
Active (Medium-speed) mode
Resolution X Ct | 8-bitx8
LD T Sample and Hold Yes
D/A Converter | Resolution X Cl | -
8-bit 3 (Timer A, B1, V)
16-bit 1 (Timer X)
Timer Input Capture 1 (Timer X)
Output Compare 1 (Timer X)
PWM Output 1
Event Counter -
Watchdog Tir\er 1
o Clock Sync./ Clock Async. 1
— [ Clock Sync. Only 1
I’C-bus -
SSU/Special Serial I/10 2
LCD -
VFD -
0OSsD -
Input Only (Numbers) 8
CMOS I/0 Only (Numbers) 45
High Voltage Port (Numbers) -
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up Resistor —
DTMF -
Interrupts(Sources) | External 12

Debugging Function | On-Board Flash Program

Other Functi ROM C ion F -
Packag TFP-80C, DP-64S, FP-64A
Operating Frequency/Supply Voltage ggm:zsg :g ggz
Operating Ambient Temperature (‘C) -20 to 75

* M: mask ROM version



[1H8/300L Series

e Specifications (H8/300L Series)

ROM(Bytes) 32K 16K 24K 32K
Memory RAM(Bytes) 1K
ROM Type* M z [ F
CPU H8/300L Core
CPU Basic Instructions 57
Minimum Instruction Execution Time (ns) 250 (@8MHz2)
Clock G ion Circuit 2 circuits (Main clock, Sub-clock)
Subclock Yes
Frequency Divider Yes
Clock Sleep (High-speed) mode,
oC Sleep (Mideum-speed) mode,
Standby mode,
Power Save Watch mode,
Sub sleep mode,
Sub active mode
Active (Medium-speed) mode
Resolution X Ch | 8-bitx 8
CAID G Sample and Hold Yes
D/A Converter | Resolution X Ch | -
8-bit 3 (Timer A, B1, V)
16-bit 1 (Timer X)
Timer Input Capture 1 (Timer X)
Output Compare 1 (Timer X)
PWM Output 1
Event Counter -
Watchdog Timer 1
. [ Clock Sync./ Clock Async. 1
Serial Interface I Clock Sync. Only 1
I’C-bus -
SSU/Special Serial I/0 2
LCD -
VFD —
0SsD -
Input Only (Numbers) 8
CMOS I/0 Only (Numbers) 45
High Voltage Port (Numbers) -
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up R -
DTMF -
Interrupts(Sources) | External 12
Debugging Function | On-Board Flash Program —
Other Functions | ROM Correction Function -
Packag TFP-80C, DP-64S, FP-64A
Operating Frequency/Supply Voltage ggm:zzg :g ggz 5.0MHz/2.5 to 5.5V ggm:zzg :g g:z
Operating A Temperature (°C) -20 to 75

* F: F-ZTAT version, M: mask ROM version, Z: ZTAT version
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H8 Family

[JH8/300L Series

e Specifications (H8/300L Series)

ROM(Bytes) 16K 24K 32K 40K 48K 60K 16K 24K 32K
Memory RAM(Bytes) 1K 2K 384 \ 512
ROM Type* M M ‘
CPU H8/300L Core
CPU Basic Instrt 57
Minimum Instruction Execution Time (ns) 400 (@5MHz) 476 (@4.2MHz2)
Clock Generation Circuit 2 circuits (Main clock, Sub-clock)
Subclock Yes
Freql y Divider Yes
Clock Sleep (!-Iigh-speed) mode,
Sleep (Mideum-speed) mode, Sleep mode
Standby mode, Standby mo. d’e
Power Save Watch mode, Watch mode, ’
::E :::etie\;r:‘n?:fe’ Sub active mode
Active (Medium-speed) mode
Resolution X Ct | 8-bitx8
LD T Sample and Hold Yes
D/A Converter | Resolution X Cl | -
8-bit 3 (Timer A, B1, V) 5 (Timer A, B, C, D, E)
16-bit 1 (Timer X) -
Timer Input Capture 1 (Timer X) -
Output Compare 1 (Timer X) -
PWM Output 1 -
Event Counter -
Watchdog Tiiner 1 -
o Clock Sync./ Clock Async. 1 2
— [ Clock Sync. Only 1 —
I’C-bus -
SSU/Special Serial I/10 2 -
LCD -
VFD - 16dig X 24seg
0OSsD -
Input Only (Numbers) 8 9
CMOS I/0 Only (Numbers) 59 12
High Voltage Port (Numbers) - 33
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up Resistor —
DTMF -
Interrupts(Sources) | External 12 4

Debugging Function | On-Board Flash Program

Other Functi ROM Ci ion —
TFP-80F,
Package FP-80A, TFP-80C, TFP-80F, FP-80A, FP-80B DP-64S, FP-64A
FP-80B

Operating Frequency/Supply Voltage

2.5MHz/2.2 to 5.5V
5.0MHz/2.7 to 5.5V

2.1MHz/2.7 to 5.5V
4.2MHz/4.0 to 5.5V

Operating Ambient Temperature (°C)

-20to 75

* M: mask ROM version, F: F-ZTAT version



[1H8/300L Series

e Specifications (H8/300L Series)

ROM(Bytes) 24K 32K 40K 48K 16K 24K 32K
Memory RAM(Bytes) 384 | 512 640 | 1K 512
ROM Type* M [ z M [ M
CPU H8/300L Core
CPU Basic Instructions 57
Minimum Instructon Execution Time (ns) 476 (@4.2MHz) [ 400 (@5.0HMz)
Clock G Circuit 2 circuits (Main clock, Sub-clock)
Subclock Yes
Frequency Divider -
Clock Sleep mode,
Sleep mode, Standby mode,
PonarSare Standby mode, Watch mode,
Watch mode, Sub sleep mode,
Sub active mode Sub active mode
Active (Medium-speed) mode
Resolution X Ch | 8-bitx8 8-bitx12
CAID G Sample and Hold Yes
D/A Converter | Resolution X Ch | -
8-bit 5 (Timer A, B, C, D, E) 2 (Timer A, G)
16-bit - 1 (Timer F)
Timer Input Capture - 1 (Timer G)
Output Compare - 1 (Timer F)
PWM Output 1 -
Event Counter -
Watchdog Tii'ner ‘ -
. Clock Sync./ Clock Async. 2 -
Serial Interface I Clock Sync. Only — ‘ 2
I’C-bus -
SSU/Special Serial I/0 - 2
LCD - 40seg x 4com
VFD 16dig X 28seg -
0SsD -
Input Only (Numbers) 9 13
CMOS I/0 Only (Numbers) 24 7
High Voltage Port (Numbers) 37 -
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up R -
DTMF -
Interrupts(Sources) | External 6 13
Debugging Function | On-Board Flash Program —
Other Functions | ROM Correction Function -
TFP-100B TFP-100B TFP-100B
Package g g FP-100A FP-100A FP-100A FP-100A FP-100A FP-100A FP-100A
9 FP-80A, FP-808 FP-1008 | Cpioom FP-100B FP-1008 FP-100B Fp-1008 | FP-100B
Operatng FroquoncySupply Votage ooy ot oSy
Operating Ambient Temperature (°C) -20 to 75

* M: mask ROM version, Z: ZTAT version
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H8 Family

[JH8/300L Series

e Specifications (H8/300L Series)

ROM(Bytes) 16K 24K 32K 40K
Memory RAM(Bytes) 1K 2K
ROM Type* M [ z [ M z M
CPU H8/300L Core
CPU Basic Instrt 57
Minimum Instruction Execution Time (ns) 400 (@5.0MHz)
Clock Generation Circuit 2 circuits (Main clock, Sub-clock)
Subclock Yes
Freql y Divider Yes
Clock Sleep mode,
Standby mode,
Power Save Watch mode,
Sub Sleep mode,
Sub active mode,
Active (Medium-speed) mode
Resolution X Ct | 8-bitx12
GAID Gy Sample and Hold Yes
D/A Converter | Resolution X Cl | -
8-bit 4 (Timer A, B, C, G)
16-bit 1 (Timer F)
Timer Input Capture 1 (Timer G)
Output Compare 1 (Timer F)
PWM Output 1
Event Counter -
Watchdog Tir\er -
o Clock Sync./ Clock Async. 1
— [ Clock Sync. Only 2
I’C-bus -
SSU/Special Serial I/10 -
LCD 40seg x 4com
VFD —
0OSsD -
Input Only (Numbers) 13
CMOS I/0 Only (Numbers) 7
High Voltage Port (Numbers) -
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up Resistor —
DTMF -
Interrupts(Sources) | External 13
Debugging Function | On-Board Flash Program -
Other F ROM C ion F i -

TFP-100B, FP-100A, FP-100B

Operating Frequency/Supply Voltage

2.5MHz/2.7 to 5.5V
5.0MHz/4.0 to 5.5V

Operating Ambient Temperature (‘C)

-20to 75

* M: mask ROM version, Z: ZTAT version



[1H8/300L Series

e Specifications (H8/300L Series)

ROM(Bytes) 40K 48K 60K
Memory RAM(Bytes) 2K
ROM Type* M [ z M z
CPU H8/300L Core
CPU Basic Instructions 57
Minimum Instruction Execution Time (ns) 400 (@5.0MHz)
Clock G ion Circuit 2 circuits (Main clock, Sub-clock)
Subclock Yes
Frequency Divider Yes
Clock Sleep mode,
Standby mode,
Power Save Watch mode,
Sub Sleep mode,
Sub active mode,
Active (Medium-speed) mode
Resolution X Ch | 8-bitx12
CAID G Sample and Hold Yes

D/A Converter | Resolution X Ch |

8-bit 4 (Timer A, B, C, G)
16-bit 1 (Timer F)
Timer Input Capture 1 (Timer G)
Output Compare 1 (Timer F)
PWM Output 1
Event Counter -
Watchdog Tii'ner -
. Clock Sync./ Clock Async. 1
Serial Interface I Clock Sync. Only 2
I’C-bus -
SSU/Special Serial I/0 -
LCD 40seg x 4com
VFD -
0SsD -
Input Only (Numbers) 13
CMOS I/0 Only (Numbers) 7
High Voltage Port (Numbers) -
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up R -
DTMF -
Interrupts(Sources) | External 13

Debugging Function | On-Board Flash Program

Other Functions | ROM Correction Function

TFP-100B, FP-100A, FP-100B

Operating Frequency/Supply Voltage

2.5MHz/2.7 to 5.5V
5.0MHz/4.0 to 5.5V

Operating Ambient Temperature (‘C)

-20to 75

* M: mask ROM version, Z: ZTAT version
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H8 Family

[JH8/300L Series

e Specifications (H8/300L Series)

ROM(Bytes) 40K 48K 60K 40K 48K 60K
Memory RAM(Bytes) 2K
ROM Type* M [ z | m | z M z
CPU H8/300L Core
CPU Basic Instrt 57
Minimum Instruction Execution Time (ns) 400 (@5.0MHz)
Clock Generation Circuit 2 circuits (Main clock, Sub-clock)
Subclock Yes
Freql y Divider Yes
Clock Sleep mode,
Standby mode,
Power Save Watch mode,
Sub Sleep mode,
Sub active mode,
Active (Medium-speed) mode
Resolution X Ct | 8-bitx 8
GAID Gy Sample and Hold Yes
D/A Converter | Resolution X Cl | -
8-bit 2 (Timer A, G)
16-bit 1 (Timer F)
Timer Input Capture 1 (Timer G)
Output Compare 1 (Timer F)
PWM Output -
Event Counter -
Watchdog Tiiner -
o Clock Sync./ Clock Async. 1
— [ Clock Sync. Only 1
I’C-bus -
SSU/Special Serial I/10 -
LCD 52seg X 4com -
VFD —
0OSsD -
Input Only (Numbers) 8
CMOS I/0 Only (Numbers) 72
High Voltage Port (Numbers) -
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up Resistor —
DTMF Yes
Interrupts(Sources) | External 14
Debugging Function | On-Board Flash Program —
Other Functi ROM C ion F i -
Packag TFP-100B, FP-100A, FP-100B
o oS o oS

o) ing Ambient T

P! 1

P e ()

-20to 75

* M: mask ROM version, Z: ZTAT version



[1H8/300L Series

e Specifications (H8/300L Series)

ROM(Bytes) 32K 40K 48K 60K 40K | 48K 60K 32K | 40K | 48K 60K
Memory RAM(Bytes) 1K 2K 768 1K
ROM Type* M [ z M M z
CPU H8/300L Core
CPU Basic Instructions 57
Minimum Instruction Execution Time (ns) 400 (@5.0MHz)
Clock Gi Circuit 2 circuits (Main clock, Sub-clock) 1 circuit
Subclock Yes
Frequency Divider Yes
Sleep (High-speed) mode,
| Medium- m 3 | m )
Slop (eciu2peed) mode
Power Save Watch mode, Watch mode, andby mode,
Sub Sleep mode, Sub Sleep mode, Sxa;g::::::za e
Sub active mode, Active mode
Active (Medium-speed) mode
Resolution X Ch I 8-bitx 8 8-bitx12
CAL) G Sample and Hold Yes -
D/A Converter | Resolution X Ch | 8-bitx4 -
8-bit 7 (Timer A, B1,B2,B3, C, E, V) 8-bitx7 8-bitx 4
16-bit 2 (Timer X, Y) 16-bitx 1 1 (Timer X)
Timer Input Capture 1 (Timer X) 1 (Timer G) -
Output Compare 1 (Timer X) 1 (Timer F) -
PWM Output 1 8 3
Event Counter -
Watchdog Timer 1 ‘ -
) [ Clock Sync./ Clock Async. —
Serial Interfacel Clock Sync. Only 2 \ 1 2
FC-bus - | 2 -
SSU/Special Serial I/0 - 2
LCD -
VFD -
0osD - - Yes
Input Only (Numbers) 12 17 12
CMOS I/0 Only (Numbers) 56 69 46
High Voltage Port (Numbers) - 8 -
1/0 Ports N-Channel Open Drain Port (Numbers) - 8 -
High Current Drive Port —
Pull-Up F -
DTMF -
Interrupts(Sources) | External 13 \ 14 8
Debugging Function | On-Board Flash Program -
Other F ROM Correction Function -
Pack TFP-80F, FP-80B \ FP-100A
Operating Frequency/Supply Voltage ggm::ll:g :g gg‘\; ggm:;ﬁz :g ggz 5.0MHz/4.0 to 5.5V
Operating Ambient Temperature (‘C) -20 to 75

* M: mask ROM version, Z: ZTAT version
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H8 Family

[JH8/300L Series

e Specifications (H8/300L Series)

ROM(Bytes) 40K 48K 60K 16K 24K 32K 60K
Memory RAM(Bytes) 2K 1K 2K
ROM Type* M F M F
CPU H8/300 Core
CPU Basic Instrt 57
Minimum Instruction Execution Time (ns) 400 (@5MHz2)
Clock Generation Circuit 2
Subclock Yes
Clock Frequency Divider Yes
Power Save Yes
AID Converter Resolution X Ch | 8-bitx 8 8-bitx 4
and Hold -
D/A Converter | Resolution X Ch I -
8-bit Yes
16-bit Yes
. Input Capture Yes
U Output Compare Yes
PWM Output 1 (14-bit PWM) [ —
Event Counter Yes (Timer B, C, F)

Watchdog Timer

[ Clock Sync./ Clock Async.

Serial Interface | Clock Sync. Only

I’C-bus

SSU/Special Serial I/0

LCD (DOT-LCD Type)

40seg x 32com, 56seg X 16com, 64seg X 8com

40seg X 16com, 40seg X 8com

VFD
0osD -
Input Only (Numbers) 9 [ 5
CMOS 1/ Only (Numbers) 35 \ 24
High Voltage Port (Numbers) -
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port 10mA X 16 (Max80mA) \ 10mA X 8 (Max80mA)
Pull-Up Resistor 24 \ 16
DTMF -
Interrupts(Sources) | External 13 12

]
7]

Debugging Function | On-Board Flash Program

Other Functi ROM C ion F i -

Packag FP-144H, TFP-144 \ FP-100B, TFP-100G
: 2.5MHz/3.0 to 5.5V

Operating Frequency/Supply Voltage 5.0MH2/4.0 to 5.5V

Operating Ambient Temperature (°C) -20 to 75

* F: F-ZTAT version, M: mask ROM version



[1H8/300L Series

e Memory Capacity (ROM/RAM) (H8/300L Series)

ROM (Bytes)

HD6473927
HD6433927

HD6433977R
HD6473977R

38368 ) F HX

HD6433726 ) F H
HD6473726 [F H

HD6433713 )HP
HD6433723 ) F H

HD643371
7
7

4
4

3836U ) F H X
3856 g FQTG
3876 ) F HX

3876U ) F HX
3876N ) F H X
3946 ) F

HD6433926 ) F X
HD6433976R ) F

:{ HD6433725 D F H :

HD64737.

HD64338
HD64338
HD64338

6 HD6433974R ) F

HD6433925 D F X
HD6433975R ) F X

HD6473644R (HP W
HD6473644
HD64F3644

HD6433813 ) F H
HD64338138 ) F HX
HD6433813U ) F H

HD6433712 )HP

3612 )HP
3642R )HP W
3642 )HPW

HD6433812 ) F H

HD64338128 ) F H X
HD6433812U

HD6433641R )HP W
HD6433641 )HP W

384

HD6433640R ) HP W
HD6433640 )HP W

512

640

768

FHX

HD6433652
HDG64338328 ) F HX
HD6433852 ) H W

:) Indicates the mask ROM version.
|:| Indicates the ZTAT version.
:> Indicates the flash memory version.

RAM
1K 2K (Bytes)
Package
H QFP_(PRQP0064GB-A (FP-64A), PRQP00S0JB-A (FP-80A), PRQPO100KA-A (FP-100B))
F QFP (PRQP0080GD-B (FP-80B), PRQP0100JE-B (FP-100A))
FP LQFP (PLQP0064KC-A (FP-64E))
FQ LQFP (PLQP0144KC-A (FP-144H))
TG TQFP (PTQP0144LC-A(TFP-144))
w TQFP (PTQP0080KC-A (TFP-80C), PTQP0100LC-A (TFP-100G))
X TQFP (PTQP0080JA-B (TFP-80F), PTQP0100KA-A (TFP-100B))
P DIP (PRDP0064BB-A (DP-64S))

* Itis an old package code inside ()
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740 Family

The 740 family meets extensive span of system requirements through superior features such as instruction sets suitable
for control applications, high-level peripheral functions, and low power consumption. It is comprised of a wide variety of
MCUs with a rich array of functions for applications ranging from household appliances to industrial equipment.

740 Family Features
Proprietary 8-bit CPU core QzROM series
*Broad array of functions suitable for a variety of Devices are included in the Groups shown in below.
applications 740 series 7544 group
¢ Diverse product lineup, encompassing 32-pin to 144-pin 7545 group
versions 7546 group
* High-level software development environment 7547 group
*Pin compatibility and numerous ROM and RAM 38000 series 3850 group
configurations 3823 group
* Increased speed, enhanced peripheral functions 3803 group
¢ Flash memory and one-time PROM versions
* Low voltage and low power consumption
e Application Map
Field Iowcf:iﬁ:—:ac::::::rs:::a’lge higﬁ?;:‘iﬁtztﬁ::%‘:?ag . On-chip LCD driver type On-chip custom function type

VCR

Audio
equipment

Electric household
appliances

Telephones

Amusement
products

Remote controls

Cameras 38C2

Communications
equipment

Office
equipment
(See CAN MPUs and MCUs section.)

7512 7516 7517
3882 3883 3885 3886
(See Notebook PC MCUs section.)

Automotive

Notebook PCs

7534 7641 7643
38K0 38K2

PC peripherals .
(See USB MPUs and MCUs section.)

(See TV MCUs section.)

°
=

=

=
o
)
=
o
S
7

% :New product Y% : Under development

Industrial control equipment,
Office equipment,
Consumer control equipment

Standard type,
High-speed CPU OSD/PWM cco high-performance timer/counter

Industrial control
A/D converter, D/A converter dustrial control

equipment, Office equipment

Automotive,
Communications

Communication

Bus interface
protocol controller

0 Family Cameras, Handheld

Wide operating LCD driver devices, Telephones,

temperature range A/D converter Portable games,
Remote controls

Automotive

Comparator circuit Compact package

PC peripherals,
Household appliances, VCRs, Audio equipment,
TVs, Smart batteries, Cameras Printers, Electronic

game machines

PC peripherals



[0 General-Purpose Type (Low Pin-Count Package)

The trend toward more compact and lightweight products
and reduced system costs is aided by general-purpose
Renesas MCUs that integrate the functions and performance
of conventional 8-bit processors into smaller (low-pin-
count) packages. These MCUs have on-chip serial 1/0O for

© 38000, 740 Series Roadmap

12C-bus

Improved peripheral functions

10-bit A/D
comerer M (D (T

+ Serial /O

clock synchronous/asynchronous communication and A/D
converters to transform analog signals into data for digital-
signal-processors. They are ideal for use in compact
electric household appliances.

\osllle1le ) Remote controls, VTRs, audio equipment,
household appliances, telephones,

amusement products

+ 1/0 ports

=
o B

+ Faster (12.5MHz)
7540 + Faster + Power-On Reset/POR
+ Flash memory version + Low-voltage detection
Improved timers
+ 16-bit timer

+ On-chip oscillator
7544 P

8-bit A/D converter
On-chip oscillator

+ A/D converter

A

% % : Under development
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740 Family

[0 General-Purpose Type (Low Pin-Count Package):740 Series

* Specifications (General-Purpose Type (Low Pin-Count Package):740 Series)

Group 7540 7542 7544
x
* x x E. 3—
A= IR AT R AEIEIMNEREIE:
(= (s 28 g ig e alal el s g £8 %5558
Type No. < | X% | 8 | BB | RN % KRR XX XXX X X e g X|X X Q3 |
SISS|Y|Y| V| S|S|E|8 8|R|S|S|S|S|=|=/S| s|e|e|e|S|s/s/8|8|a|8
5 5| 5|5 &5 5 6 5|5 6 6|5 5|66 5 5 66566655 685868
=1 I T S A S T A S T S 1 T O O O
ROM(Bytes) 8K 16K 32K 8K 16K 32K+4K 8K
RAM(Bytes) 384 512 768 384 512 1K ‘ 256
ROM Type* M o] M o] M F M Qz
Memory Data Flash -
Program Security _ ID code_check functi9n, ROM code protecting funf:tion, ‘ Yes
E/W disabled function (Only Flash memory version)
CPU 740 Core
CPU Basic Instructions 7
Minimum Instruction Execution Time (ns) 340 \ 250
Extenal Bus Expansion | Host Interface -
Clock Generation Circuit 2 circuits (Main clock, On-chip oscillator)
Subclock -
On-Chip Oscillator Yes
Clock Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2,8) 1/n(n=1,2,8,128)
Power Save Wait mode, Stop mode, On-chip oscillator operation
Power Supply | Power-On Reset/POR —
Voltage Detection | Low Voltage Detection/LVD -
A/D Converter | Resolution X Ch | 10-bit X 8 (36-pin version)10-bit x 6(32-pin version) ‘ 8-bitx 6
D/A Converter | Resolution X Ch | -
8-bit -
16-bit Timer AX1 Timer AX1, Timer Bx 1 \ Timer AX1
Prescaler Timer 1x1, Timer Xx 1, Timer YX1, Timer Zx1 Timer 1x1, Timer XX 1
Timer Input Capture - 2 (also used as Timer A and B) \ -
Output Compare - 4 (also used as Timer A and B) ‘ -
PWM Output Timer Y, Timer Z -
Real-Time Port Timer Y, Timer Z Timer A, Timer B \ -
Event Counter Timer A, Timer X Timer X ‘ Timer A, Timer X
Watchdog Til"ner ‘ Yes ‘
. Clock Sync./ Clock Async. 1 (Serial 1/01) 2 (Serial I/01, Serial 1/02) 1 (Serial 1/01)
Serial Interface "1 ock Sync. Only 1 (Serial /02) | —
I’C-bus -
LPC/ISA -
LCD -
Input Only (Numbers) —
CMOS Output Only ( ) -
CMOS 1/0 Only (Numbers) 29 (36-pin version), 25 (32-pin version) ‘ 25
1/0 Ports N-Channel Open Drain Port (Numbers) 7 (36-pin version), 5 (32-pin version) \ 16 (36-pin version), 14 (32-pin version) \ 14
DTMF -
High Current Drive Port —
Pull-Up Resistor 16 (36-pin version), 14 (32-pin version) 14
Interrupts(Sources) | External 5 (36-pin version), 4 (32-pin version) ‘ 6 4
Debugging Function | On-Board Flash Program - \ Yes -
ROM Correction Function -
Other Functions Others I_(e.y-on wakel._lp i
Permitting RC oscillation
36-pin SSOP 36-pin SSOP 32-pin LQFP
Package 32-pin LQFP ‘;"’2'_';"‘1 Ié?all:: 32-pin SDIP
32-pin SDIP 36-pin WQFN 36-pin WQFN
Double- m
(it Dolespeed moge) 4 DuDespeed mote) (alsr;:l;/eﬁt.ss":gds.s‘\)fe)
(at Double-speed mode) (at Double-speed mode) aMHZ45 to 55V 8MHz/ (et coramiciquartz-rystal
 6MHz/45105.5V  8MHz/4.5 10 5.5V eramel | 231055V o speed mode)
Operating Frequency/Supply Voltage (at ceramic/quartz-crystal, in high-speed mode) (at ceramic/quartz-crystal, in high-speed mode) quartzerysta, (at ceramic/ 8MHZ/4.0 to 5.5V
8MHZz/4.0 to 5.5V 8MHz/4.0 to 5.5V inhighspead mode) | quartz-crystal, AMHZ2.4 to 5.5V
4MHz/2.4 to 5.5V 4MHz/2.4 to 5.5V in high-speed mode)
2MHz/2.2 to 5.5V 2MHz/2.2 to 5.5V SRADIOSSV | T gy 2MHz122t0 5.5V
4MHZ/2.7to 5.5V 401055V (at0n-ch1|p Bostcgla;ors t:;clllallon]

Operating Ambient Temperature ("C)

-20 to 85

* F: Flash memory version, M: mask ROM version,

O: One-time PROM version, Qz: QzROM version % :New product

% % : Under development



[0 General-Purpose Type (Low Pin-Count Package):740 Series

* Specifications (General-Purpose Type (Low Pin-Count Package):740 Series)

Group 7545** 7546%* 7547**
* * x x x x
H H i EVE|E|E |4 |L £E
oS * oS x (%] x 7] [ z 0 (] z o x -~ x x o o ™ -~ e
x * S * S X * * X * X % X
g S S G| S| 2|86 a|¢% | &
Type No. 3 | 3| & | @ | b | 2| & | & | & | | 2| ||| || F| & | a8
(0] (6] (0] (5] (0] (0] (O] (O] (O] (O] S (0] (0] o (0] (O] (O] (0] (4] (S) (S (S
22| 2|2 2|8 2 /8 8 8 B\ £\ &\ 2|2\ 2\ S\E|E|R 8|8
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
« « « « « « o« o« o« (s} (5] @ @ « « « (5] (5] @ « « «
= = = = = = = = = = = = = = = = = = = = = =
ROM(Bytes) 16K 24K 32K 8K 16K 8K 16K 8K | 16K | 8K | 16K
RAM(Bytes) 512 384 512 384 512 384 | 512 | 384 | 512
Memory ROM Type* Qz
Data Flash -
Program Security Yes
CPU 740 Core
CPU Basic Instructions 71
Minimum Instruction Execution Time (ns) 2000 \ 250
External Bus Expansion | Host Interface

Clock Generation Circuit

1 circuits (ceramic resonator,
quartz-crystal oscillator)

2 circuits (Main clock, On-chip oscillator)

Subclock -

Clock On-Chip Oscillator - Yes
Oscillation Stop Dt - Yes
Frequency Divider 1/n (n=4)

1/n (n=1,2, 8, 128)

Power Save Wait mode, Stop mode Wait mode, Stop mode, On-chip oscillator operation
Power Supply | Power-On Reset/POR Yes
Voltage Detection | Low Voltage Detection/LVD Yes
A/D Converter | Resolution X Channels - 10-bitx 6 10-bitx 8
D/A Converter | Resolution X Channels -
8-bit Timer 2x 1, Timer 3x 1 -
16-bit — Timer AX1, Timer Bx 1
Pr | Timer 1x1 Timer 1Xx1, Timer XX 1
Timer Input Capture - 2 (also used as Timer A and B)
Output Compare - 4 (also used as Timer A and B)
PWM Output -
Real-Time Port - \ Timer A, Timer B
Event Counter - ‘ Timer X
Watchdog Timer Yes
Serial Interface [ Clock Syne. Clock Async. — [ 2 (Serial I/01, Serial /02)
| Clock Sync. Only -
I’C-bus -
LPC/ISA -
LCD -
Input Only (Numbers) -
CMOS Output Only (Numbers) -
CMOS /0 Only (Numbers) 25 [ 29
1/0 Ports N-Channel Open Drain Port (Numbers) 16 14 \ 16
DTMF -
High Current Drive Port LED output portx 8 -
Pull-Up Resistor 8 14 [ 16
Interrupts(Sources) | External 3 6
Debugging Function | On-Board Flash Program -
ROM Correction Function -
Other Functions Others i i Key-on P ___
Carrier wave generation Permitting RC oscillation
Pack 32-pin LQFP 32-pin LQFP, 32-pin SDIP, 36-pin WQFN 36-pin SSOP

Operating Frequency/Supply Voltage

(at ceramic/quartz-crystal)
4MHz/1.8 to 3.6V

(at Double-speed mode) 8MHz/4.5 to 5.5V
(at ceramic/quartz-crystal, in high-speed mode) 8MHz/4.0 to 5.5V, 4MHz/2.4 to 5.5V, 2MHz/2.2 to 5.5V
(at On-chip oscillator oscillation) 1.8 to 5.5V

Operating Ambient Temperature (‘C)
* Qz: QzROM version

-20 to 85

% % : Under development
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740 Family

[0 General-Purpose Type (Low Pin-Count Package):740 Series
38000 Series

e Specifications (General-Purpose Type (Low Pin-Count Package):740, 38000 Series)

Group (oo 3850 (A specifi ) 3851 o 7516
L
alo|a|la|ola|a|a o a [N
o | W n w 0 w0 w 4 4 o o o
S INABBE R ERELEEERE
alalXRIXIRI5I55 %5525 8% %2 8alalfBlaaF5 885
TypeiNo- gl g 33 S8 |3|2|2/2| |12 2|2|l2|8|5|a|a|8|5(F|S|2a|5|a|35
ww s === 22|20 0|0 =|=|W|w|Ss| sl | w| ===\ wl=s|w
- =3 ) @ ) @ = - ~ ~ ~ ~ @ (5] @ @ - < = - ~ ~ ~ ~ © © © © © © ©
o|lo|lo|lo|og|o|o|leo|log|log|og|lo|lg|g|9glo| |||l =
n 0 wn 0 wn n w0 n w0 wn 0 n n 0 n 0 wn n wn n 0 wn 0 wn n n n wn wn wn wn
«© «© © «© © «© @ © «© © «© © «© «© © «© © «© «© © «© © «© «© ~ ~ ~ ~ ~ ~ ~
@ @ o« @ o« @ o« @ o« o« @ o @ o« o« o« o« @ o« o« o« o« @ o o« @ o« o« o o« o
= A A I S O A S S S S O S A S I O I I
ROM(Bytes) 24K 8K 16K 24K 32K 16K 24K 32K 16K | 24K | 16K| 24K 32K
RAM(Bytes) 640 512 640 1024 512 640 1024 512|640 | 512| 640 1K
Memory ROM Type* o M F Qz M [ o M F M [o[m]F
Data Flash -
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU 740 Core
cPU Basic Instructions = 71
Minimurn Instruction Execution Time (ns) (@8MHz) 320 (@12.5MHz) 500 (@8MHz) 500
Extemal Bus Expansion | Host Interface -
Clock Generation Circuit 2 circuits (Main clock, Sub-clock)
Subclock Yes
On-Chip Oscillator -
lock
Cloc Oscillation Stop Di -
Frequency Divider Main clock:1/n (n=2, 8) Sub-clock:1/n (n=2) 1/n (n=2, 8)
Power Save Wait mode, Stop mode, Low-speed mode (Sub-clock)
Power Supply | Power-On Reset/POR -
Voltage Detection | Low Voltage D /LVD -
A/D Converter | Resolution X Channels 12('2“ 10-bitx 9 10-bit x5 ‘ 12('2" ‘ 10-bitx 8
D/A Converter | Resolution X Ch | -
8-bit -
16-bit -
Prescaler Timer XX 1, Timer Y X1, Timer 1x1, Timer 2X1 Timer XX 1, Timer Y X1
. Input Capture -
T
fmer Output Compare —
PWM Output 8-bit X 1 (Dedicated)
Real-Time Port -
Event Counter Timer X, Timer Y
Watchdog Timer Yes
. \ Clock Sync./ Clock Async. 1 (Serial 1/01)
| Interf:
Serial Interface "¢, o ck Sync. Only 1 (Serial 1/02)
I’C-bus - Yes Yes (option)
LPC/ISA -
LCD -
Input Only (Numbers) -
CMOS Output Only (Numbers) -
CMOS I/0 Only (Numk 32 34 38
1/0 Ports N-Channel Open Drain Port (Numbers) 2 8
DTMF - 2
High Current Drive Port 8 -
Pull-Up Resistor - 32 \ -
Interrupts(Sources) | External 6 \ 7
Debugging Function | On-Board Flash Program Yes
ROM Correction Function -
ther Functi -
Other Functions Others =
. . 44-pin .
Package 42-pin SSOP, 42-pin SDIP QFN 48-pin LQFP
. (at High-speed mode)
i ng;rmmm 12.5MH2/4.0t0 5.5V
101055V (at High-speed mode) 6.0MHz/2.7 to 5.5V (at High-speed mode)
llMoH;J 12.5MHz/4.0 to 5.5V 2.1MHz/2.0 to 5.5V 8MHZz/4.0 to 5.5V
Operating Frequency/Supply Voltage 271055 6MHz/2.7 to 5.5V (at Medium-speed mode) 4MHz/2.7 to 5.5V
o 0 i (at Low-speed mode) 12.5MHz/2.7 to 5.5V (at Low-speed mode)
d “';;ﬁ ﬂm / 32kHz/2.7 to 5.5V 4.2MHz/1.8 t0 5.5V 32kH2/2.7 to 5.5V
2710550 (at Low-speed mode)
103 32kHz11.8 10 5.5V
Operating Ambient Temperature (°C) -20 to 85

* F: Flash memory version, M: mask ROM version, O: One-time PROM version, Qz: QzROM version

% % : Under development



[0 General-Purpose Type (Low Pin-Count Package):740 Series
38000 Series

e Memory Capacity (ROM/RAM) (On-Chip LCD Driver Type:740,38000 Series) a4g-pin c38) 44-pin (3&) 42-pin (&) 36-pin (36 32-pin (32)

————35)
<M37542F8 > FP

ROM (Bytes) I

1

1

: <M37542F8 >SP GP

! ————
: 1

1

1

32K+4

M37540E8 [FP
M37540E8 [SP GP
(32]

" M37545G8 \ GP** !

———————(36] T
\WB754762\ Fp++ !
:
5 | (M37542M2 ) FP  HP* '
m{sp, G“g} M37540E2 | FP ! 3
" M—Mwmmz FP (M38503M2R) SP  FP
M37544M2 ) SP GPHP* || Sraeaera gpaos gpas

! M37542M2 )P GP
| WI37540E2_|SP GP
! M37540M2 )P GP

————(]
1

32

256 384 512 640 768 1K (Bytes)

! RAM
CT D The M in M3xxxxMx indicates the mask ROM version. Package Le%r?]rlai)tch
|:| TheEin M3xxxx§x indicates the one-time PROM version. 32-pin SP 32-pin SDIP (PRDP003ZBA-A(32P4B)) 1.778
< The F in M3xxxxFx indicates the flash memory version. GP | 32-pin LQFP (PLQP0032GB-A(32P6U-A)) 0.8
0\ The G in M3xxxxGx indicates the QzROM version. 36-pin | FP | 36-pin SSOP (PRSP0036GA-A(36P2R-A)) 0.8
HP | 36-pin WQFN (PWQNO0036KA-A(36PJW-A))| 0.8
42-pin | SP | 42-pin SDIP (PRDP0042BA-A(42P4B)) 1.778
FP | 42-pin SSOP (42P2R-A/E) 0.8
44-pin | KP | 44-pin QFN (44PJX-A) 0.5
48-pin | HP | 48-pin LQFP (PLQP0048KB-A(48P6Q-A)) 0.5

% :New product Y % : Under development
* Itis an old package code inside ( )
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740 Family

[0 General-Purpose Type (High-Pin-Count Package)

These general-purpose 64-pin through 80-pin MCUs serial I/O functions.

implement standard CMOS 1/O ports. They are available

in a wide range of memory and package configurations N[ Audio equipment, household appliances,
and include on-chip peripheral functions such as A/D

telephones, amusement products, office
converters, D/A converters, multifunction timers, and equipment, PCs

¢ 740 Family General-Purpose Device Roadmap
A

+ Subclock circuit
+ 10-bit A/D converter
+ I2C-bus

+ 16-bit timers

On-chip flash memory + 10-bit A/D converter (16 channels)
+ I2C-bus

3806 3804
- 3804 (H specification)
+ /O ports .
3803 + Lower voltage operation
m (H specification)

+ A/D converter “““‘
3800 + D/A converter

+ Serial /0

Y
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[0 General-Purpose Type (High-Pin-Count Package):38000 Serise

* Specifications (General-Purpose Type (High Pin-Count Package):38000 Series)

Group 3803 3803(H specification)
*x x
slelslelslelslelalelels2seEsasE
R R A naE
P P B I e e I I e I e e e I e I B I e e e - e s R O o - -
EEES ok =\ 5|5\ 5\ 55\ 5|55\ 5|55\ 5|5 5|5|8|5|E|E|E\E|E|E|E|E|E|E
CE|5|5(8 |8 5|c|E|c E|E|E|EEIE|B|2|5\8|3(3(5 35 /3(56(|8(5 %(5
g8/ 8|g/ g/ g/ g g8/ 8 g|gg8| g g/ 8|18, g g 8g|g| g g|g g g/ 88|88
2|88 8|88 83|88 83|38 8| 3|88 833|883/ 8/ 83/83|8|8|3
=20 I I I I I A S A I I A I I
ROM(Bytes) 60K 16K 24K 32K 48K 60K 56K +4K
RAM(Bytes) 2048 640 1024 2048
Memory ROM Type* F M [ F
Data Flash - \ 7In planning stage
Program Security ID code check function, ROM code protecting function, E/W disabled function (H specification only Flash memory version)
CPU 740 Core
CPU Basic Instructions 71
Minimum Instruction Execution Time (ns) 240 (@16.8MHz2)
External Bus Expansion | Host Interface -
Clock Generation Circuit 2 circuits (Main clock, Sub-clock)
Subclock Yes
On-Chip Oscillator -
Clock Oscillation Stop D i -
Frequency Divider Main clock:1/n (n=2, 8) Sub-clock:1/n (n=2)
Power Save Wait mode, Stop mode, Low-speed mode (Sub-clock)
Power Supply | Power-On Reset/POR —
Voltage Detection | Low Voltage Detection/LVD -
A/D Converter | Resolution X Channels 10-bitx 16
D/A Converter | Resolution X Channels 8-bitx2
8-bit -
16-bit Timer Zx1
Pr | Timer X x 1, Timer Y X1, Timer 1x 1, Timer 2x 1
. Input Capture -
UL Output Compare -
PWM Output 8-bit X 1 (Dedicated)
Real-Time Port Timer Z
Event Counter Timer X, Timer Y, Timer Z
Watchdog Timer Yes
. \ Clock Sync./ Clock Async. 2 (Serial I/01, Serial 1/03)
Serial Interface | 1ock Sync. Only 1 (Serial 1/02)
I’C-bus -
LPC/ISA -
LCD -
Input Only (Numbers) -
CMOS Output Only (Numbers) -
CMOS 1/0 Only (Numbers) 54
I/0 Ports N-Channel Open Drain Port (Numbers) 2
DTMF -
High Current Drive Port 8
Pull-Up Resistor 54
Interrupts(Sources) | External 8
Debugging Function | On-Board Flash Program Yes
Other F ROM Correction Function -
Others -
64-pin SDIP,
Package 64-pin QFP, 64-pin SDIP, 64-pin QFP, 64-pin LQFP, 64-pin FOG
64-pin LQFP
(at High-speed mode)
(at High-speed mode, 16.8MHz/4.5 to 5.5V (at High-speed mode)
at Medium-speed mode) 12.5MHz/4.0 to 5.5V 16.8MHz/4.5 to 5.5V
16.8MHz/ 8.4MHz/2.7 to 5.5V 12.5MHz/4.0 to 5.5V
4.5to 5.5V 2.1MHz/2.0 to 5.5V 8.4MHz/2.7 to 5.5V
Operating Frequency/Supply Voltage | 12.5MHz/ (at Medium-speed mode) (at Medium-speed mode)
4.0 to 5.5V 16.8MHz/4.5 to 5.5V 16.8MHz/4.5 to 5.5V
(at Low-speed mode) 12.5MH2z/2.7 to 5.5V 12.5MHz/2.7 to 5.5V
32kHz/ 6.3MHz/1.8 to 5.5V (at Low-speed mode)
4.0 to 5.5V (at Low-speed mode) 32kHz/2.7 to 5.5V
32kHz/1.8 to 5.5V
Operating Ambient Temperature (°C) -20 to 85
* F: Flash memory version, M: mask ROM version % :New product % : Under development
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740 Family

[0 General-Purpose Type (High-Pin-Count Package):38000 Serise

* Specifications (General-Purpose Type (High Pin-Count Package):38000 Series)

Group

3804

3804*(H specification)

3886

Type No.

M38044M4-XXXSP

M38044M4-XXXHP

M38047M6-XXXSP

M38047M6-XXXFP

M38047M6-XXXHP
M38047M8-XXXSP
M38047M8-XXXFP
M38047M8-XXXHP
M38049MC-XXXSP
M38049MC-XXXFP
M38049MC-XXXHP
M38049MF-XXXSP

M38049MF-XXXFP
M38049MF-XXXHP
M38049FFSP
M38049FFFP
M38049FFHP

M38049FFHSP*
M38049FFHFP*
M38049FFHHP*
M38049FFHKP*

M38869MBA-XXXGP
M38869MBA-XXXHP
M38869MCA-XXXGP
M38869MCA-XXXHP
M38869MFA-XXXGP
M38869MFA-XXXHP

M38869FFAGP
M38869FFAHP

ROM(Bytes)

5
~

W
N
Fl
Fy
©
Hl

2]
=]
~

W
Hl
'

2 8

tel
[=2]

0

~

RAM(Bytes)

o=
5 | R | M38044M4-XXXFP

1024

Memory ROM Type*

F

Data Flash

v2In pl stage

hled f

Program Security

ID code check function, ROM code prc

ing function, E/W di

1 (Only Flash memory version)

CPU

740 Core

CPU Basic Instructions

7

Minimum Instruction Execution Time (ns)

240 (@16.8MHz)

[ 400 (@10MHz2)

Extenal Bus Expansion | Host Interface

‘ Bus interface function

Clock Generation Circuit

2 circuits (Main clock, Sub-clock)

Subclock

Yes

Clock On-Chip Oscillator

Oscillation Stop Dt

Frequency Divider

Main clock:1/n (n=2, 8) Sub-clock:1/n (n=2)

Power Save

Wait mode, Stop mode, Low-speed mode (Sub-clock)

Power Supply | Power-On Reset/POR

Voltage Detection | Low Voltage D /LVD

A/D Converter | Resolution X Ch |

10-bitx 16

[ 10-bitx 8

D/A Converter | Resolution X Ch

8-bitx2

8-bit

16-bit

Timer Zx1

Prescaler

Timer XX 1, Timer Y X1, Timer 1x1, Timer 2X1

I t Capt
Timer nput Capture

Output Compare

PWM Output

8-bit X 1 (Dedicated)

14-bit X 2 (Dedicated:PWMO0, PWM1)

Real-Time Port

Timer Z

Event Counter

Timer X, Timer Y, Timer Z

Timer X, Timer Y

Watchdog Timer

Yes

\ Clock Sync./ Clock Async.

2 (Serial I/01, Serial 1/03)

[ 1 (Serial /01)

Serial Interface ‘ Clock Sync. Only

1 (Serial 1/02)

I’C-bus Yes \ Yes (option)
LPC/ISA - \ Yes (ISA)
LCD -
Input Only (Numbers) =
CMOS Output Only (N ) -
CMOS /0 Only (Numbers) 54 [ 64
1/0 Ports N-Channel Open Drain Port (Numbers) 2 ‘ 8
DTMF -
High Current Drive Port 8
Pull-Up Resistor 54 ‘ 8
Interrupts(Sources) | External 9
Debugging Function | On-Board Flash Program Yes
ROM Correction Function -
Other F
Others - Comparator X 8
Package 64-pin SDIP, 64-pin QFP, 64-pin LQFP 80-pin QFP, 80-pin LQFP
(at High-speed mode)
16.8MHz/4.5 to 5.5V (at High-speed mode, | (at High-speed mode) (at High-speed
12.5MHz/4.0 to 5.5V at Medium-speed mode)|  16.8MHz/4.5 to 5.5V mode)
8.4MHz/2.7 to 5.5V 16.8MHz/ | 125MHz/40t055V | (at High-speed mode) | oy
2.1MHz/2.0 to 5.5V 4.5to 5.5V 8.4MHz/2.7 t0 5.5V 10MHz/4.0 to 5.5V 401055V
Operating Frequency/Supply Voltage (at Medium-speed mode) 12.5MHz/ | (at Medium-speed mode) 4.1MHz/2.7 to 5.5V (at Low-speed
16.8MHz/4.5 to 5.5V 4.0t0 5.5V | 16.8MHz/4.5to 5.5V (at Low-speed mode) mode)
12.5MHz/2.7 to 5.5V (at Low-speed mode) | 12.5MHz/2.7 to 5.5V 32kHz/2.7 to 5.5V DkHal
6.3MH2/1.8 to 5.5V 32kHz/ (at Low-speed mode) 40t055V
(at Low-speed mode) 4.0 to 5.5V 32kHz/2.7 to 5.5V
32kHz/1.8 to 5.5V
Operating Ambient Temperature (°C) -20 to 85

* F: Flash memory version, M: mask ROM version

% : New product



[0 General-Purpose Type (High-Pin-Count Package):38000 Serise

e Memory Capacity (ROM/RAM) (General-purpose Type (High Pin-Count Package):38000 Series) 80-pin 64-pin

ROM (Bytes) X : :
I I il .
1 | HP
: : FP* HP* KP* WG** (64)
) ) FP HP
! . FP* HP* KP* WG*
: : P HP
1 1 FP HP
! ! FP* HP* KP*
| | ( Cieggeaticn ) o 0]
I ] SPE FPX HPX KPX (B8]
! ! | (M38049MC_ ) SP FP  HP

(M38037TMBH ) SP FP HP KP WG+ (64
[(M38047M8 YSP P HP MISE6OMBA ™) GP P

1

:

1

. ((WagoaTmeh ) SP FP HP KP (64)
: | Cwssoazms ) sp Fp HP

|

M38044M4 SP FP HP

oooo o

M38034MAH ) SP FP HP KP

1 RAM
640 1K 2K (Bytes)
CT D The M in M3xxxxMx indicates the mask ROM version. Package Le;(a#"fli)lch
:> The F in M3xxxxFx indicates the flash memory version. SP 64-pin SDIP (PRDP0064BA-A(64P4B)) 1.778

FP | 64-pin QFP (PRQPO0G4GA-A(64P6N-A)) | 0.8
64-pin | HP_| 64-pin LQFP (PLQP0064KB-A(64P6Q-A)) | 0.5
KP | 64-pin LQFP (PLQPO064GA-A(64P6U-A)) | 0.8
WG | 64-pin FLGA (PTLG0064JA-A(64F0G)) 0.65
GP | 80-pin QFP (PRQP00BOJA-A(80P6S-A)) | 0.65
HP | 80-pin LQFP (PLQP00BOKB-A(80P6Q-A)) | 0.5

% :New product %% : Under development
* Itis an old package code inside ()

80-pin
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740 Family

[JOn-Chip LCD Driver Type

These MCUs include an LCD controller and driver for them well suited for use in portable equipment.
display applications. They are ideal for systems
employing segment or dot-matrix displays. In addition,
features such as a subclock oscillation circuit and key-on
wakeup function help reduce power consumption, making

¢ 740 Family with LCD Driver Roadmap

;

& el Gk 10-bit A/D converter + 10-bit A/D converter
10-bit A/D converter "
+ Improved timers 7560 RC oscillator
10-bit A/D converter m
+ 10-bit A/D converter

m m + ROM correction function
A0WN

+ A/D converter

\opelilez e Remote controls, audio equipment, electric
household appliances, telephones, compact
cameras, game machines

+ On-chip oscillator

Y

% % : Under development
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(0 On-Chip LCD Driver Type:38000 Serise

e Specifications (On-Chip LCD Driver Type:38000 Series)

Group 38C1 38C2 3822 3823**
- - VO - W - VO - P - o a|la|a|a|e|a|
ElEg|t IEIEIEIIE X% (% 5|25 %% « | =
SIEIERE: FIZ|RI%|% (%X I3(XI53/ %1308/ %8 i
T IS X 1325|222 /2|8|18|5|3F|2|<|2|<|2|/</s|s/8|&|2|&|=
ype No. T T e ||| lT I T|le|le|Q|IQ ||l || |08 | @ |6 |00 |O0|0|0 |k |k
= 2| =2 | =\ Wwlw|= |2 | 2| =|=|=2|k| kL|isls| =S| =s|=s|=s|=s|=s || w|wm|Gc|O
N o ™ el o« [l < = < = D =3 =3 D Iz} o 3 - ~ ~ ~ ~ ~ ~ ~ << <<
IO IO O BT T S T TS T T~~~ T~~~V I IV N
18| 8| 8| 8|8 &g 8|8/ 8|g| 8 8|8 g 8|83/ 8|8g| 8|8/ 8/ &8 8,8 |8|28
= | = | =|=|=|l=|l=|=2| =2 | | =|=|=|=2=|=2|=2|=|=|=s|=s|=s|=|=|=|=|=|=2
ROM(Bytes) 16K 24K 16K 24K 48K 60K 16K 24K 32K 48K 60K
RAM(Bytes) 384 512 640 2048 512 640 1024 2560
Memory ROM Type* M o] M F M o Qz
Data Flash -
Program Security - ‘ Yes
CPU 740 Core
CPU Basic Instructions 71
Minimum Instruction Execution Time (ns) 500 400 500 ‘ 400
External Bus Expansion | Host Interface -
3 circuits
3 circuits (Main clock, (Main clock,
Clock Generation Circuit Sub-clock, 2 circuits (Main clock, Sub-clock) Sub-clock,
On-chip oscillator) On-chip
oscillator)
Subclock Yes
On-Chip Oscillator Yes - ‘ Yes
Clock Oscillation Stop D -
Frequency Divider 1/n(n=2, 8) 1/n(n=2,4,8) 1/n(n=2, 8) \1/n (n=2,4,8)
Mf_d'”m'speed mode, Divide-by-2 mode, Divide-by-4 mode, High-speed mode, Medium-speed mode, Divideby mode,
ow-speed mode, g . f
Power Save On-chip oscillator mode, Divide-by-8 mode, Wait mode, Low-speed mode, Onhip
Wait mode, Stop mode Wait mode, Stop mode os;y::: ;z:de,
Stop mode Stop modé
Power Supply | Power-On Reset/POR —
Voltage Detection | Low Voltage D /LVD —
A/D Converter | Resolution X Channels 8-bitx 8 [ 10-bitx 8 [ 8-bitx 8 10-bitx 8
D/A Converter | Resolution X Channels -
8-bit Timer1x1, Timer 2x1, e st Timar 4y Timer 11, Timer 2x 1, Timer 31
16-bit Timer Xx 1, Timer Y X 1
Pr | -
Timer Input Capture -
Output Compare -
PWM Output - ‘ Timer 3, Timer 4, Timer X ‘ -
Real-Time Port Timer X \ Timer Y \ Timer X
Event Counter Timer X, Timer Y
Watchdog Ti‘mer - Yes } - [ Yes
. Clock Sync./ Clock Async. - 2 Yes 1
SN ‘ Clock Sync. Only Yes -
I’C-bus -
LPC/ISA —
LCD Segments 25, Common 4 \ Segments 24, Common 4 \ Seg its 32, Common 4
Input Only (Numbers) 8 \ — \ 5
CMOS Output Only (Numbers) -
CMOS /0 Only (Numbers) 30 [ 51 [ 49
1/0 Ports N-Channel Open Drain Port (Numbers) —
DTMF -
High Current Drive Port 8 -
Pull-Up Resistor 22 51 33
Interrupts(Sources) | External 5 6 8
Debugging Function | On-Board Flash Program - Yes -
ROM Correction Function - Yes
Other F
Others -
Packag 64-pin LQFP 80-pin QFP, 80-pin LQFP 80-pin LQFP
Operating Frequency/Supply Voltage | 1.8 to 5.5V ‘ 25'_25‘\;’ ‘ 1.8t0 5.5V 25'_55‘\;’ 1.8t0 5.5V 35%‘\;’ 25'_55‘\;’ 181055V
Operating Ambient Temperature ("C) -20 to 85 1;41‘;]5 -20 to 85

* F: Flash memory version, M: mask ROM version, O: One-time PROM version, Qz: QzROM version

% % : Under development
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740 Family

38000 Serise

e Specifications (On-Chip LCD Driver Type:740, 38000 Series)

Group 38C5 7560 38C8 3826
elz|elsle|s E & E|& |8 g Bl E (s
Type No. SI5|2/E|8|8 . o 5|58/ 8| 8|8 2l.lalf . 8|8 8/08|.s
|| |S|E|E|E|E|E|S|&| 2| 2|2 | E|Q|L|E|S|S|E|E |88
S| 2| =|2|s|2|¢g|¢g|E|E|g|E|t|E || w| 5| w|S|2|5|5|4|u
28|/ B| B 8| 83| 8| 8| 8| 8|8\ 8|8 8| 38|g8| 8/ 8/ 8  2|&|&|&)| &
8/ 8 8 8| 8| 88|88 |8 | B | B BB\ B|B|B| |88 |88|8|8|8|8|88|8
£ | 2|2 |2 2|/ 2|lg|8g|8g|2|28|2|2|2|2|2g|leg/ 2|8g|2|2|282|2)|:=2
ROM(Bytes) 32K 48K 60K 32K 60K 48K 60K
RAM(Bytes) 1536 2048 1024 2560 ‘ 2048 1536 2560
Memory ROM Type* M o M o M]o M o
Data Flash -
Program Security -
CPU 740 Core
CPU Basic Instructions 71
Minimum Instruction Execution Time (ns) 320 ‘ 500
Extenal Bus Expansion | Host Interface -
Clock Generation Circuit Sub?c::(;?kt:ls)sn(-n::il; Els(::(i:lltz’ator) 2 circuits (Main clock, Sub-clock)
Subclock Yes
On-Chip Oscillator Yes \ -
Clock Oscillation Stop Di -
Frequency Divider 1/n(n=2,8)
Higspeed e, Mediur-speed moce, Lowspeed mode,
Wait mode, Stop mode ait mode, Stop mode
Power Supply | Power-On Reset/POR -
Voltage Detection | Low Voltage D ion/LVD -
A/D Converter | Resolution X Ch | 10-bitx 8 ‘ 8-bitx 8
D/A Converter | Resolution X Ct | - 8-bitx2 - \ 8-bitx 2
8-bit T B Timor 2y Timer 1x1, Timer 21, Timer 3x 1
16-bit Timer Xx 1, Timer Y X1
Prescaler -
Timer Input Capture -
Output Compare —
PWM Output Timer 3, Timer 4, Timer X \ -
Real-Time Port Timer Y | Timer X [ - Timer X
Event Counter Timer X, Timer Y
Watchdog Ti‘mer Yes ‘ - Yes
. Clock Sync./ Clock Async. Yes 1
COIEEEs \ Clock Sync. Only Yes \ - 1
I’C-bus -
LPC/ISA -
Segments 68,
LCD Sg%';;'::tgiz?g:;,";'z,: gr Segments 40, Common 4 %‘;’;g::t:g;’r Segments 40, Common 4
Common 32
Input Only (Numbers) 2 1 - 1
CMOS Output Only (N ) - 8 - 8
CMOS 1/0 Only (Numbers) 59 55 35 55
I/0 Ports N-Channel Open Drain Port (Numbers) - 8
DTMF - Yes
High Current Drive Port 6 -
Pull-Up Resistor 59 47 ‘ - ‘ 47
Interrupts(Sources) | External 6 7 \ 5 \ 7
Debugging Function | On-Board Flash Program -
Other F ROM Correction Function -
Others -
Package 80-pin LQFP 100-pin QFP, 100-pin LQFP \ 144-pin QFP 100-pin QFP, 100-pin LQFP
Operating Frequency/Supply Voltage 1.8 to 5.5V 13-.861\7 1.8 to 5.5V 3505:7 2.5to0 5.5V 1.8 to 5.5V 25;.55:/0
Operating Ambient Temperature (°C) -20 to 85 -40 to 85 \ -20 to 85

* M: mask ROM version, O: One-time PROM version



(0 On-Chip LCD Driver Type:740 Serise
38000 Serise

e Memory Capacity (ROM/RAM) (On-Chip LCD Driver Type:740,38000 Series)  144-pin 100-pin 80-pin 64-pin

ROM (Bytes)

| M37560EFD | FP
MB7560EF _|FP GP
(M37560MFR) FP GP
M37560MFD) P

(M37560MF ) FP GP
FP"H

—————80]

M38227EC_|FP HP 100 80

(INI3822TMCA) FP HP —((M3szssch) PGP mg’gg?:m& Es m,’
M38227MCD)) FP

(QM38227MCD) :

——————m A
W37560MBA) PP GP
. ™| CmsszzzmeA) fp e ||\ M3BCSBME JFP HP

5

1
1 1 | N—————{80 1
1 1 | 1
1 80 1 1
0 ( M38C13E6 _[FP HP M38224M6A HP : :
i (Qui38C13M6 )FP HP ((M38C24MGA ) FP 12 - X
1 T 64 1 1
1 1 1 1
1 1 30 | 1 1
1 1
- FP HP M38223M4A) FP HP [~ (M38C24MA4R) FP q | |
1 1
1 1 1 1
' ' ' ' ' RAM
384 512 640 1K 1.5K 2K 2.5K (Bytes)
C D the Min M3xxxxMx indicates the mask ROM version. Package Lead Pitch
(mm)
/1 The E in M3xxxxEx indicates the one-time PROM version. .| FP [ 64-pin LQFP (PLQP0064GA-A(64P6U-A))| 0.8
The EPROM version is for evaluation purposes. 64-pin HP | 64-pin LQFP (PLQP0064KB-A(64P6Q-A))| 0.5
<D The F in M3xxxxFx indicates the flash memory version. FP | 80-pin QFP (PRQP0080GB-A(80P6N-A)) 0.8
A\ The G in M3xxxxGx indicates the QzROM version. 80-pin 80-pin LQFP (PLQPO0B0GA-A(80P6U-A))| 0.8
HP | 80-pin LQFP (PLQP0080KB-A(80P6Q-A))| 0.5
100-pin FP | 100-pin QFP (PRQP0100JB-A(100P6S-A))| 0.65
P! GP | 100-pin LQFP (PLQP0100KB-A(100P6Q-A))| 0.5
144-pin | FP | 144-pin LQFP (PLQP0144KA-A(144P6Q-A))| 0.5

% % : Under development
The FP package of the 38C5 group is the 80P6U-A.
*Itis an old package code inside ()
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720 Family

The 4-bit 4500 and 720 series MCUs are categorized into the following three types.

e General-purpose MCUs used to control a variety of
equipment
4501, 4502, 4506, 4507, 4508, 4509, 4518, 4519 (on-chip 10-bit
A/D converter version), 4570

* MCUs with on-chip LCD drivers for driving LCD panels
4524, 4552, 4553, 4554, 4556

* Remote control MCUs that output carrier waves of various
types (Refer to the Remote Control section for details.)
These 4-bit MCUs have low voltage requirements and low power
consumption, making them suitable for applications such as remote
controls, compact electric household appliances, PC peripherals,
and battery chargers. On-chip peripheral functions reduce the
overall number of component parts required. In addition, one-time
PROM versions, including 20-pin packages, are available.

4500, 720 Series Features

 10-bit* instruction set with high ROM code efficiency.
* 9-bit on the 720 series

» Compact package.

* High-performance peripheral functions (watchdog timer,
voltage drop detection circuit, etc.).

* One-time PROM versions available.

¢ 4500, 720 Series Roadmap

¢ Development support tools for Microsoft Windows* (4500 series).

* Microsoft Windows is a registered trademark of Microsoft Corporation in the U.S.A.
and other countries.

Vsl | Remote controls, small electric household
appliances, input devices for PCs and

game machines, battery chargers

QzROM Series
It appeared in the Group shown in below.

*740 Family

*720 Family

4500 Series 4508 Group
4509 Group

720 Series 4283 Group

¢ General
consumer

products
General-purpose type

|» m 10-bit A/D converter,
RC oscillator (32—42-pin)
4507 Reduced cost

» Small electric | On-chip AD converter m m PWM function i‘svadded,
The number of AID
ggglsi:::gg: (20-24-pin versions) == channel is increased,
CETIEIY Serial 10 s added
* Battery
chargers Lop S m LCD driver, 10-bit A/D converter,
. Toys, etc. type RC oscillator
m zggg LCD driver, carrier
LCD type generator, voltage
N [ 4551 | > detection, RC oscillator
4552
* Remote
controls

Preset

Large-capacity ROM,
> ARSI s-bit MU version

Single-function

—p Multi-carrier generator,
4280 / m m compact 20-pin package

e Applicable Fields

LCD

LCD

A/D Converter

White goods

LCD remote controls

Remote control signal output

A/D Converter

4500, 720 Series Remote control signal output

A/D Converter
Voltage drop detection circuit

Multi-comparator
Voltage drop detection circuit

191

Preset remote controls
Single-function remote controls

Battery chargers
Compact household appliances

Input devices for
PCs and game machines



[0 General-Purpose Type:4

* Specifications (4500 Series)

Group 4501 4502 4506 4507 4508** 4509**
*x *x
b a b4 a
g | & g g g | g E g £ % | B & :
SR SNGRAE SR A AP AR AN AR RS AR AN REAN
Type No. g o g s 3 e 0 o e s 3 e > = e £ % * e £
g | 2|3 eS| |g |2 |5 |e|2 |8 3| 3|3 s|3|38|3|3
- - - N o oN © © © ~ ~ ~ © «© © =] =23 (=2 =23 (=2
8/ 8/8/8|(8|8 |38 |3 |3|8/8/8|8%8|8|8,38|8|8)8)8
£ |2 |2 | 2|2 |g|&g|g|eg|e|&e|e g|eg/ 2/ 2/28/2/2|¢
ROM(Word X 10-bit) 2048 4096 2048 4096 2048 4096 2048 4096
(es RAM(Word X 4-bit) 128 256 128 256 128 256 128 256
Y [ROM Type* M _ [ o M _ [ o M_ | o M_ | o Qz
Program Security - Yes
cPU Basic Instructions 111 113 [ 110 [ 112 132 | 133 [ 132 [ 133 | 135 | 136 | 135 | 136
Minimum Instruction Execution Time (ns) 680 (@4.4MHz)
Clock Gi Circuit 3 circuits (Ceramic resonator, RC oscillator, On-chip oscillator)
Subclock -
Clock On-Chip Oscillator Yes
Frequency Divider 1/n(n=1,2,4,8)
Power Save RAM backup mode
Power-On Reset/POR Yes - Yes - Yes - Yes - Yes
R Supply q . Lo Low voltage Low voltage Low voltage Low voltage
Voltage Detection | Low Voltage Detection/LVD Low voltage detection circuitx 1 - woier | et |eeid| | indol
A/D Converter | Resolution X Channels 10-bitx2 10-bitx 4 10-bitx 2 10-bitx 4 10-bitx 4 10-bit X 6
8-bit Timer 1x1, Timer 2x1
10-bit -
Timer G-t —
Pr | Yes
PWM Output - Timer 1, Timer 2
Event Counter Timer 2 ‘ Timer 1, Timer 2
Watchdog Timer Yes
Serial Interface ‘ Clock Sync. Only - ‘ Yes
LCD -
Input Only (Numbers) -
CMOS Output Only (Numbers) —
/0 Ports CMos /0 Only (Numbers) __ __ - \ 14 18
N-Channel Open Drain Port (Numbers) |14 including 2 portthat can handle12V:2) ‘ 18 (including 2 port that can handleiV:4) ‘ 14 18 ‘ -
High Current Drive Port Drives LED directly (port D)
Pull-Up Resistor 12
Interrupts(Sources) | External 1
Other F Others -
Pacl 20-pin SSOP 24-pin SSOP__ | 20-pin SSOP 24-pin SSOP 20-pin SSOP [ 24-pin SSOP
Operating Frequency/Supply Voltage 2.7 to 5.5V 2.0 to 5.5V
Operating Ambient Temperature (°C) -20 to 85

* M: mask ROM version, O: One-time PROM version, Qz: Qz ROM version

% % : Under development
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720 Family

[0 General-Purpose Type:4500 Series

e Specifications (4500 Series)

Group 4518 4519 4570
& & & & & & & & & o &
x x X > X > x x x > X
S8 8 8 8% 5|35 % e 8 8 &% ¢
e £ S - = E E & & H S & = E & s A
© © © © © © © © =3 o o o o o o o
I D ) ) ) ) ) D 5 o ) B 5 5 5 5
2| 3| 3|2 /8|8 2 |82 |82 &
= = = = = = = = = = = = = = = =
ROM(Word x 10-bit) 2048 4096 6144 8192 6144 8192 4096 8192 16384
O RAM(Word X 4-bit) 256 384 128
Y [ROM Type* M [ 0 [ M 0 M [ o I m | o
Program Security -
cPU Basic Instructions 148 [ 153 99
Minimum Instruction Execution Time (ns) 500 (@6MHz) 1500 (@2MHz)
Clock Generation Circuit 4 circuits (Ceramic resonator, RC oscillator, Quartz-crystal, On-chip oscillator) 1 circuit (Ceramic resonator)
Subclock -
Clock On-Chip Oscillator Yes -
Frequency Divider 1/n(n=1,2,4,8) 1/n(n=1,4)
Power Save RAM backup mode
Power Supply | Power-On Reset/POR Yes
Voltage Detection | Low Voltage D JLVD Low voltage detection circuit x 1
A/D Converter | Resolution X Ch | 10-bitx 4 10-bitx 8 -
8-bit Timer 1Xx1, Timer 2x1, Timer 3X1, Timer 4X1 Timer 2% 1, Timer 3x1
10-bit - Timer 1x1
. 16-bit -
Timer Pr . Yes
PWM Output Timer 4 -
Event Counter Timer 1, Timer 3 -
Watchdog Timer Yes
Serial Interface \ Clock Sync. Only Yes -
LCD -
Input Only (Numbers) - 6
CMOS Output Only (Numbers) - ‘ 1
CMOS 1/0 Only (Numbers) 16 20 -
LOlRoIt N-Channel Open Drain Port (Numbers) 9 \ 15 22
High Current Drive Port Drives LED directly (port D) -
Pull-Up Resistor 8 12
Interrupts(Sources) | External 2 1
Other Fi Others - Carrier wave generation
Package 32-pin SDIP, 32-pin LQFP 42-pin SSOP 36-pin SSOP
Operating Frequency/Supply Voltage 1.810 5.5V 25055V 18to55v | 250 | 20tossv | 2510 | 2000 | 285
Operating Ambient Temperature ('C) -20 to 85 -20 to 70

* M: mask ROM version, O: One-time PROM version



[0 General-Purpose Type:4500 Series

e Memory Capacity (ROM/RAM) (4500 Series)
ROM (*) | | |

: :

! ! ! (" Cw3as70MD ) FP
' L M34570ED__| FP*
1
1 1
1

16K . .

1 1

1 1

1 1 1

| | (((wsasisms )  Fp M34570M8 ) FP M34519M8 ) FP

! ! | [Cm34518E8 | sp Fp M34570E8 | FP M34519E8 | FP

I I ' I I
6| ' '

1
(GEmmn> ) ' (G )

wazsiama ) SP FP | —( (Wd57oma ) FP |

B = = @)

20-pin 24-pin 32-pin 36-pin 42-pin Numberof pins
Package | Lead Pich 20-pin SOP 24-pin SSOP 32-pin SDIP 36-pin SSOP 42-pin SSOP
ij (PRSP0020DA-A (20P2N-A)) i | P (PRSP0024GA-A (24P20-A)) R (5F (PRDP0032BA-A (32P4B)) R P (PRSPO036GA-A (36P2R-A)) B P (PRSP0042GA-B (42P2R-E)) )
. o . 32-pin LQFP % % : Under development
(T The M in M3xxxxMx indicates the mask ROM version. FP (PLOPOL32GE-A (3296U-4) 0.8 “Itis an old package code inside ()

|:| The E in M3xxxxEx indicates the one-time PROM version.
_Theg in M3xxxxGx indicates the QzROM version.
* ROM (word X 10-bit) ' ES version only
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720 Family

[JOn-Chip LCD Driver Type:4500 Series

e Specifications (4500 Series)

Group 4524 4552 4553
iz [ [ & o & o & o &
- | £ % | % s | 2| B 8| % s
% £ o % : % 5 i & S : 2 g i e
Type No. 3 ) & 3 3 3 5 H 3 : 3 3 5 H 3
= = w = = = = (0] S = = = = (O] S
< < < o o o o N oN ] o« ] ] (3] 5]
8 9 9 B3 8 3 B3 "] 3 B 8 3 B3 8 3
2 | 2| 2| | 8|8 8§88 & ||| 3|8
= = = = = = = = = = = = = = =
ROM(Word x 10-bit) 8192 12288 | 16384 4096 8192 4096 8192
p— RAM(Word x 4-bit) 512 288
Y [ROM Type* M o M [ 0 [ M \ o
Program Security -
cPU Basic Instructions 159 [ 123 [ 124 [ 123 | 124 [ 123 [ 124 | 123 [ 124 [ 123 | 124 [ 123 [ 124
Minimum Instruction Execution Time (ns) 500 (@6MHz) \ 680 (@4.4MHz) \ 500 (@6MHz) \ 680 (@4.4MHz)
Clock Generation Circuit 4 circuits (Ceramic resonator, RC oscillator, Sub-clock and On-chip oscillator)
Subclock/RTC quarts-crystal oscillator
Clock On-Chip Oscillator Yes
Frequency Divider 1/n(n=1,2,4,8)
Power Save at On-chip oscillator oscillation, RAM backup mode
Power Supply Power-On Reset/POR Yes
f . Low voltage Low volf Low vol Low vol Low volf Low vol Low vol
Voltage Detection | Low Voltage DetectionLVD [ yeyection circguit x1 - de?emoniirtcau?; - de?eclion‘:i:c:i?; - d;wtinnzirtcauﬁfl = | o‘ta'ge‘ " oltagz - d:ectinn:irtcau?;
A/D Converter | Resolution X Ct | 10-bitx 8 -
8-bit ?{;‘gﬂ;?;f;!;:‘;:’fg:; Timer 1x1, Timer 2x1
10-bit -
Timer 16-bit Timer 5x1 [ Timer 3x1
Prescaler Yes
PWM Output Timer 4 ‘ Timer 2
Event Counter Timer 1, Timer 3 \ Timer 1
Watchdog Timer Yes
Serial Interface | Clock Sync. Only Yes [ —
LCD Segments 20, Common 4 \ Segments 28, Common 4 Segments 29, Common 4
Input Only (Numbers) -
CMOS Output Only (Numbers) ‘ 1
CMOS 1/0 Only (Numbers) 20 18
OIS N-Channel Open Drain Port (Numbers) 10 \ 2
High Current Drive Port Drive LED directly (port D)
Pull-Up Resistor 8
Interrupts(Sources) | External 2 1
Other Fi Others - Carrier wave generation
Package 64-pin QFP 48-pin QFP 48-pin LQFP
Operating Frequency/Supply Voltage 2.0 to 5.5V 25'55:7 1.8to 5.5V 1.8 to 3.6V 1.8to 5.5V 1.8t0 3.6V
Operating Ambient Temperature ('C) -20 to 85

* M: mask ROM version, O: One-time PROM version

% : New product



[0 On-Chip LCD Driver Type:4500 Series

e Specifications (4500 Series)

Group 4554 4556
o o
g % o % % % % i g
Type No. & ) & & = ) 3 & 5
= = w = = = = (0] (0]
< < < © © © © © ©
B 3 3 3 3 3 B ] ]
3 3 g 3 3 3 3 3 2
= = = = = = = = =
ROM(Word X 10-bit) 8192 12288 16384 4096 8192
Memory RAM(Word X 4-bit) 512 288
ROM Type* M ) M [ )
Program Security -
cPU Basic Instructions 136 [ 123 | 124 123 124 | 123 [ 124
Minimum Instruction Execution Time (ns) 500 (@6MHz) \ 680 (@4.4MHz)
Clock G Circuit 4 circuits (Ceramic resonator, RC oscillator, Sub-clock and On-chip oscillator)
Subclock/RTC quarts-crystal oscillator
Clock On-Chip Oscillator Yes
Frequency Divider 1/n(n=1,2,4,8)
Power Save at On-chip oscillator oscillation, RAM backup mode
Power-On Reset/POR Yes
R SUPPIY . . - Low voltage Low voltage Low voltage
Voltage Detection | Low Voltage Detection/LVD Low voltage detection circuitx1 ‘ detection circuitx 1 detection circuitx 1 detection circuitx 1
A/D Converter | Resolution X Channels -
8-bit T.r'::‘n‘:’r13’;11"'[r'ir"m‘:'r24);11’ ‘ Timer 1x 1, Timer 2x 1
10-bit -
Timer 16-bit Timer 5x1 [ Timer 3x1
Pr | Yes
PWM Output Timer 4 ‘ Timer 2
Event Counter Timer 1, Timer 3 \ Timer 1
Watchdog Timer Yes
Serial Interface [ Clock Sync. Only -
LCD Segments 32, Common 4 \ Segments 23, Common 4
Input Only (Numbers) 8 \ -
CMOS Output Only (Numbers) ‘ 1
CMOS /0 Only (Numbers) 16 18
LOlcS N-Channel Open Drain Port (Numbers) 2
High Current Drive Port Drives LED directly (port D)
Pull-Up Resistor 8
p External 2 \ 1
Other Functions | Others -
Packag 64-pin QFP [ 42-pin SSOP
Operating Frequency/Supply Voltage 2.0 to 5.5V 2.5to0 5.5V \ 1.8 to 5.5V 1.8 to 3.6V
Operating Ambient Temperature (‘C) -20 to 85
* M: mask ROM version, O: One-time PROM version % : New product
e Memory Capacity (ROM/RAM) (4500 Series)
ROM (*) . . .
1 1
g g M34554ED FP
: : M34524ED FP
1 1 1
1 1 1
1 1
| | ((M34554MC ) FP
: : (M34524MC ) FP
| I |
1 ( 1
| | M34553G8H |  FP2* |
| M3455368 |  FP2* :
M34556G8H | FP* (M34553M8H)  FP2 '
M34556G8 FP* M34553M8 FP2 (M34554M8 ) FP
(M34556M8H) FP M34552G8H | FP1* M34524M8 ) FP
Cstsssti S v isisszon  Friv L
: CM34552MBH) FP1 :
. | Ciiad552Ms ) FP1 .
1 T 1
1 1 1
1 1 1
1 '4 1
S S— e :
((M34556M4H ) FP M34553M4 FP2 :
l ((M34556M4 ) FP | M34552M4H ) FP1 1
H FP1 !
1 \ 1
1 1 1
1 1 1
42-pin 48-pin 64-pin  Number of pins
| Package |‘teadPicn | [FP|[42-pin SSOP (42P2R-A)[0.8] FP1| 48-pin QFP (48P6S-A) | 0.65 FP | 64-pin QFP 0.8
FP2| 48-pin LQFP 0.5 PRQP0064GA-A (64P6N-A)

:) The M in M3xxxxMx indicates the mask ROM version.

PLQP0048KB-A (48P6Q-A)

|:| The E in M3xxxxEx indicates the one-time PROM version.
* ROM (word X 10-bit)

% : New product
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] Application Processors for Mobile Phones

SH-Mobile application processors are optimized to handle the digital audio and video functions of
multimedia mobile phone systems, interfacing seamlessly to the baseband LSls. They integrate features
such as accelerators, camera interfaces, and large memory capacity and deliver high-speed processing
to meet the requirements of the next generation of high-functionality applications. SH-Mobile devices are
destined to become the de facto standard for application processors in markets worldwide.

¢ SH-Mobhile Roadmap

Performance
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|
|
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2001 2002 2003 2004 2005 2006

% % : Under development

¢ Specifications (SH-Mobile)

CPU Core SH3-DSP
Internal: 1.4 to 1.6V, Internal: 1.4 to 1.6V, Internal: 1.4 to 1.6V, Internal: 1.1to 1.3V,
Power Supply Voltage
external: 2.7 to 3.6V, 1.65 to 1.95V external: 2.7 to 3.3V, 1.65 to 1.95V external: 2.5 to 3.3V, 1.65 t0 1.95V | external: 2.5 to 3.3V, 1.65 to 1.95V
Operating Frequency 120MHz 133MHz 216MHz
Processing Performance 156MIPS 173MIPS 389MIPS
On-Chip RAM (Bytes) 32K 128K 192K 256K
Cache Memory (Bytes) 32K 64K
X/Y Memory (Bytes) 16K
* Dedicated interface * Dedicated interface * Dedicated interface * Dedicated interface
(baseband LSI i (baseband LSI i (baseband LSI i (baseband LSI connections, others)
others) others) others) « NAND/AND flash memory interface
* Video I/O . ir‘:‘lt\:llz‘l:\:m flash memory |« ir‘:‘lt\:lrlt;l‘l:\:m flash memory |, vigeo /0
* I2C-bus interface < Video 10 < Video 10 « 2C-bus interface
* Serial communication interface ideo ideo :
. . * Key scan interface
« Serial communication interface | * PC-bus interface * Sound interface
> . . * Serial communication interface
. . with FIFO * Key scan interface * SIM card interface
Peripheral Functions . . o i « Serial communication interface with FIFO
 Asynchronous serial interface | * Serial communication interface | * Key scan interface .
* Serial communication interface | * 12C-bus interface ) :synch.ron;us serial nterface
with FIFO * Serial communication interface * M(:::;:I4|nte Tce
* Asynchronous serial interface | , goria) communication interface ac.ce erator
* Sound interface with FIFO * USB function
* MPEG4 ator o Asy serial interface | ® 2D/3D graphics engine
« USB function « MPEG4 accelerator * TFT color Liquid crystal controller
. 281-pin CSP 256-pin CSP 408-pin CSP 409-pin CSP
ackade (9mm x 11mm, 0.5mm pin pitch) (11mm X 11mm, 0.5mm pin pitch) (12mm X 12mm, 0.5mm pin pitch) | (12mm X 12mm, 0.5mm pin pitch)
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Automotive MCUs

The number of MCUs in automobiles is rising steadily. They are for example, in automotive engines,
airbag systems, antilock braking systems, and body control systems. A diverse array of MCU products,
from 8-bit to 32-bit models has been developed by Renesas specifically for electronic automotive
systems. All of these MCUs are guaranteed to operate at temperatures ranging from -40°C to 85°C.
Versions with a guaranteed operating temperature range of -40°C to 125°C and suitable for use in engine
compartments are also available. The automotive MCU lineup includes a large number of package
options and advanced on-chip peripheral functions. There are devices to match just about any
application and design requirement.

e Specifications (SH7050 Series)

ROM(Bytes)
RAM(Bytes) 6K | 10K 32K 48K
Data Flash -
ROM Type* F I M I F
Cache Memory -
Program Security -
CPU SH-2 Core SH-2E Core
Basic Instructions 62 79
Minimum Instruction Execution Time (ns) 50 (@20MHz) 25 (@40MHz) \ 12.5 (@80MHz)
Dhrystone Performance 26MIPS (20MHz) 52MIPS (40MHz) | 104MIPS (80MHz)
CPU Multiplier 32x32—64
Multiply-Accumulate Instruction 32x32+64—64
Barrel Shifter -
FPU - [ Yes

MMU -

DMAC (Channels) 4 -
BLAE DTC/DMACT -

Address Space (Bytes) 16M

Bus State Controller Yes

Bus Structure SRAM

External Bus | SDRAM Controller -

Expansion DRAM Controller -

PCI Controller -

Memory

Ci sion -

Host Interface -

Clock ion Circuit 1 circuit

PLL Yes

RTC -
Elock Oscillation Stop D i -

Freq y Divider -

Power Save Sleep mode, Software standby mode, Hardware standby mode
Power SUpplY | o on Reset/POR -
Voltage

Resolution X Channels 10-bitx 16 \ 10-bit X 32
A/D Converter | Sample and Hold 2ch \ 3ch

Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels -

8-bit -

16-bit 34 (ATU) 63 (ATU) 65 (ATU-II)

32-bit -

Prescaler ATU ATU-T
T Input Capture ATU ATU-I

Output Compare ATU ATU-II

PWM Output ATU ATU-I

Event Counter ATU ATU-I

2-Phase Encoder Input -

3-Phase Inverter Control -

Watchdog Timer Yes

Clock Sync./ Clock Async. 3 5
Serial Interface | Clock Sync. Only
Clock Async. Only

I’C-bus
Smart Card/SIM
SSU/Special Serial /0

Channels - I 2
Gt Buffers - \ 32 \ 64
Ethernet -
USB HOST -
USB Function -
IrDA -
LCD -
Input Only ( s) 16 \ -
CMOS I/0 Only (Numbers) 102 \ 149
High Voltage Port (N ) -
VO Ports 1y ctanmel Open rain Port (umbers) =
High Current Drive Port -
Pull-Up Resi -
Interrupts(Sources) | External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program Yes
Other F i ROM Correction Functi -
Pack FP-168B \ FP-256H, BP-272
Operating Freq y/Supply Voltage 20MHz/5.0V | 40MH213.3V (internl)(5.0V external U0, 3.3 bus) [ 80MHz/3.3V (5.0V external /0, 3.3V bus)
Operating Ambient Temp e ("C) -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* F: F-ZTAT version, M: mask ROM version
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e Specifications (SH7047 Series)

ROM(Bytes) 256K 128K 256K 128K 256K
RAM(Bytes) 12K 8K \ 4K
Memory ROM Type* F M
Cache Memory -
Program Security Yes
CPU SH-2 Core
Basic Instr 62
Minimum Instruction Execution Time (ns) 20 (@50MHz)
Dhrystone Performance 65MIPS (50MHz)
CPU Multiplier 32x32—64
Multiply-A 32x32+64—64
Barrel Shifter -
FPU -
MMU -
DMAC (Ch Is) -
2L DTC/DMACT DTC \ =
Address Space (Bytes) 256K

Bus State Controller

Wait state (1 to 15 wait, can be with an_external signal)

Bus Structure

p: bus (8-bit)

External Bus | SDRAM Controller

E i DRAM Controller -
PCI Controller -
Endian Co on -
Host Interface -
Clock Generation Circuit 1 circuit
PLL Yes
RTC -
Clock Oscillation Stop Di Yes
Fr y Divider -
Power Save Sleep mode, Software standby mode, Moduls dby mode
c:;imz Power-On Reset/POR -
Resolution X Channels 10-bit X 8 X 2unit
A/D Converter and Hold Yes
Multi-Channel Sample and Hold 2unit
D/A Converter | Resolution X Channels -
8-bit -
16-bit 7 (MTU, MMT, CMT)
32-bit -
Prescaler MTU
. Input Capture MTU
ey Output Compare MTU
PWM Output MTU
Event Counter MTU
2-Phase Encoder Input MTU
3-Phase Inverter Control MTU, MMT
Watchdog Timer Yes
Clock Sync./ Clock Async. SCIx3 SCIx2
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus -
Smart Card/SIM -
SSU/Special Serial /0 -
Cl 1 —
A Buffers -
Ethernet -
USB HOST -
USB Function -
IrDA -
LCD -
Input Only (Numbers) 16
CMOS I/0 Only ( ) 53
High Voltage Port (Numbers) -
LolEcrs N-Channel Open Drain Port (Numbers) -
High Current Drive Port Yes
Pull-Up Resi -
Interrupts(Sources) | External 5
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program Yes
Other Functi ROM Correction Functi -
Package FP-100M
0 ing Freq y/Supply Vol 50MHz/5V (@50MHz)

P PPy )
Operating Ambient Temperature (‘C)

-20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* F: F-ZTAT version, M: mask ROM version



e Specifications (M32R/ECU Series)

ROM(Bytes) 256K 384K 512K m

RAM(Bytes) 16K | 32K | 24K 64K | 176K 64K
Memory ROM Type* F

Data Flash - ‘ Yes (Option) ‘ -

Program Security Flash memory protecting ID, Protecting by FP pin, Protecting by FENTRY bit, Protecting by lock bit

CPU M32R core M32R-FPU core (on-chip single-precision FPU)

Basic Instructions 83 100

Wiimum nstucion Exeuton Tne ) ;%%g’gm’z) TEP:25 (@40MHz), VFP:31.25 (@32MHz) (@;‘fﬁm) (@1'2;;5”1) (@1%'02;&) (@1'2;;5”1) (@1%'02;&)
cPU Multiplier 16x32—48

Multiply-Accumulate Instruction 16X 32+56—56

Barrel Shifter Yes

FPU - \ Yes
DMA DMAC (Ch Is)! 10

Address Space (Bytes) 2M 31M

External Bus

External Bus Interface

Wait controller (1 to 4 wait cycles inserted + prol

ged by external WAIT signal input)

Wait controller (0 to 15 wait cycles inserted + prolonged by external WAIT signal input)

Bus Structure

Separate bus (16-bit)

Clock Generation Circuit

2 circuits (Oscillation Circuit, PLL)

Clock PLL Yes (4-multiplier) ‘ Yes (8-multiplier)
Oscillation Stop Detection - Yes
Resolution X Channels 10-bit x 32* 10-bitx 16
A/D Converter | Sample and Hold - Yes
Multi-Channel Sample and Hold - Yes (synchronous sampling function)
D/A Converter | Resolution X Channels 8-bit x 23 -
16-bit TOMﬁgg’;rsTég'xTP“' TOPx 11, TIOX 10, TMS X8 TOPx 11, TIOX 10, TMS X8, TIDX 2
24-bit - TOUX 16
32-bit TML x4 TML X8
Timer Prescaler Yes
Input Capture TMS, TML, TPD TMS, TML
PWM Output TOM TIO TIO, TOU
Event Counter TID, TEP - TID
2-Phase Encoder Input TID - TID
3-Phase Inverter Control TOM - TOU
Clock Sync./ Clock Async. | 4(S100, S101, 5104, S105) 2 (S100, SI01) 4 (S100, SI01, S104, SI05)
Serial lnerase | ¢1ock Asyne. Only o sion 2 (5102, 5I03)
CAN Channels 2 (Ver.2.0B active)
Buffers(Each channel) 16 (transmit / receive buffers) 32 (transmit / receive buffers)
/0 Ports Input Only (Numbers) 17 1 (Input level switch function) 1 (Input level switch function, Output drive performance switch function, Noise canceller control function)
CMOS I/0 Only (Numbers) 81 95 (Input level switch function) 96 (Input level switch function, Output drive performance switch function, Noise canceller control function)
Interrupts(Sources), External 17 1 27
Boundary Scan/JTAG Yes
Debugging Function | On-Chip Debug Yes (Scalable debugging interface, Real-Time Debugger) Yes (Scalable debuﬂgi:g::;if;:;hz)e al-Time Debugger,
On-Board Flash Program Yes
Other F Direct RAM Interface - ‘ Yes
Packag 144-pin LQFP
3.3V°s:ngle 530'3\,‘:’::?:&’0 ; TFP:3.3V single, 5.0V single or 3.3 and 5.0V dual-power-supply,
Operating Frequency/Supply Voltage 3.3 and 5.0V 3.3V or 5.0V single-power-supply 5‘3 o s.dv l‘J,FFI;33:;\‘I, :iir;glle or 3.3 and 5.0V dual-power-supply,
dual-power-supply P —— :3. gle or 3.3 and 5.0V dual-power-supply,
-40 to 85
Operating Ambient Temperature (°C) (ﬁg ?2" :'l 225)’ JE;_:S ttg 18 255((@6:?2"“:;;') t? Jlfszg ttg ‘I8 35( (@é f gm:l’),
(@32MHz) 125 VFP:-40 to 125 (@128MHz)

1 Only transfers to on-chip RAM and the on-chip peripheral I/O area are supported. Transfers to on-chip ROM or the external expansion area are not supported.

% % : Under development

2 Continuous operation at temperatures exceeding 85° C cannot be guaranteed. Customers considering applications where the operating temperature exceeds 85° C are requested to consult with Renesas.
3 Of these, one channel includes an automatic wave detection function.
* The A-D Converter has 12 channels of dedicated analog input pins and 20 other channels of analog input pins which are shared with input/output ports or internal peripheral I/O input/output pins
* F: Flash memory version
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Automotive MCUs

e Memory Capacity (ROM/RAM) (M32R/ECU Series) 144-pin

ROM (Bytes)

512K

E3

: : RAM
16K 24K 32K 64K 176K (Bytes)

- The F in M3xxxxFx indicates the flash memory version. Package Lead Pitch
(mm)

144-pin | FP_| 144-pin LQFP_(PLQP0144KA-A(144P6Q-A)) 0.5

% % : Under development
* Itis an old package code inside ()

201



e Specifications (M32C/90, M32C/80 Series)

ROM(Bytes) 384K +4K 512K +4K
RAM(Bytes) 10K 31K 10K 24K
Memory ROM Type* M F M F
Data Flash - Yes
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M32C/80 Core
Basic Instructions 108
cPU Minimum Instruction Execution Time (ns) 31.3 (@32MHz2)
Multiplier 16X16—32
Multiply-Accumulate | 16x16+48—48
Barrel Shifter Yes
DMA DMAC (Ch Is) 4
DTC/DMACII DMAC II (Starts by all peripheral interrupt factors)
Clock G Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2,3,4,6,8, 10,12, 14, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power C On-chip Oscillator, On-chip Oscillator Low-Power Consumption), Wait mode and Stop mode
Resotuionxhamets| 1oaiczs | 1981] romczs 1980 ] 1obezs [1ou 100t 1omn 1ouu] 1o un 1ot 1001008 1o 1001
A/D Converter
Sample and Hold Yes
Multi-Channel Sample and Hold - \ Yes \ -
D/A Converter | Resolution X Channels 8-bitx 2
16-bit Timer AX5, Timer B X6
Input Capture 5 12 5 12 5 8
Output Compare 8 20 8 20 10 8
5 (Timer A)+ [5(TimerA)+ | 5 (Timer A)+ |5(TimerA)+ | 5 (Timer A)+
PWM Output 8 (intelligent |20(nteligent| 8 (intelligent |20(ntelligent| 10 (intelligent 5 (Timer A) + 8 (intelligent 1/0)
Timer ) 10} 1/0) 0] 1/0)
Real-Time Port 3 (intelligent |8(ntelligent| 3 (intelligent |8 (inteligent| 4 (intelligent _
10) /0) 10)
Event Counter 11 (Timer A, Timer B)
2-Phase Encoder Input Event counter two-phase pulse signal pr X3 (Timer A2, Timer A3, Timer A4)+2 (intelligent I/0)
3-Phase Inverter Control Three-Phase Motor Control Timer X 1 (Timer A4, Timer A1,Timer A2, Timer B2, Dead Time Timer)
Watchdog Timer Yes
Serial Interface [ Clock Sync./ Clock Async. 5 (UARTO to UART4) +2 (intelligent I/O) \ 5 (UARTO to UART4) + 2 (intelligent 1/0)’
I’C-bus 5 (UARTO to UART4)
IEBus 5 (UARTO to UART4) + 1 (intelligent I/0) \ 5 (UARTO to UART4)
Smart Card/SIM 5 (UARTO to UART4)
SSU/Special lSerial 110 5 (UARTO to UART4)
Channels 1 (CAN2.0B)
CAN [ Buffers 16
CRC C: 1 Circuit 1 (Based on CRC-CCITT)
X/Y Converter Yes
Input Only (Numbers) 1
VO Ports | CMOS 10 Only (Numbers) 85 [ 121 ] 85 [ 121 ] 85 [ 121 | 85 [ 121 [ 85 | 121 | 8 | 121 | 85 | 121
N-Channel Open Drain Port (Numbers) 2 (P7_0,P7_1)
Pull-Up Resistor Yes (Pull-up resistor can be set every four ports)
Interrupts(Sources) | External 8
. .| On-Chip Debug Yes (Only Flash memory version)
Debugging Funclion |7y & card Flash Program Yes (Only Flash memory version)
. ROM Correction Functi 4 \ 8
Others -
Package 1°°'P'“1g;z’ir‘l‘l’_‘z§'; LQFP, ‘ 100-pin LQFP ‘ 100-pin LQFP, 144-pin LQFP
Operating Frequency/Supply Voltage 32MHz/4.2 to 5.5V
Operating Ambient Temperature ('C) -40 to 85 | -40 to 125 [ 401085 [40t0125 -40 to 85 | -40t0105 | -40t085 | -40t0105

1 Clock Async. (UART) of intelligent I/O is 1 channel
* M: mask ROM version, F: flash memory version

% :New product % :Under development
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e Specifications (M32C/90, M32C/80 Series)

ROM(Bytes) 320K +4K 384K +4K 512K +4K
RAM(Bytes) 24K 24K 18K | 24k | 32Kk | 40K | 24K | 32K | 40K
Memory ROM Type* F
Data Flash Yes
Program Security ID code check function, ROM code protecting function
CPU M32C/80 Core ‘ M32C/80 double speed CPU core
Basic Instructions 108
cPU Minimum Instruction Execution Time (ns) 31.3 (@32MHz2) \ 15.6 (@64MHz)
Multiplier 16xX16—32
Multiply-A late | i 16x16+48—48
Barrel Shifter Yes
DMA DMAC (Ch Is) 4
DTC/DMACII DMAC II (Starts by all peripheral interrupt factors)
Clock Generation Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D i Yes
Freq y Divider 1/n(n=1,2,3,4,6,8,10,12, 14, 16)
Power Save Normal ing mode (High-Speed, Medium-Speed, Low-Speed, Low-Power C ion, On-chip Oscillator, On-chip Oscillator Low-Power Ci ption), Wait mode and Stop mode
- 10|10 (10|10 (10 |10 |10 |10 | 10 | 10 | 10 10|10 (10|10 | 10 {10 |10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 [ 10 | 10
Resolution X Channels | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit 10-bit x 34 =bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit | -bit
A/D Converter X 26| X 34| X 26| X 34| X 26| X 34| X 26| X 34| X 26| X 34| X 26| X 26| X 34| X 26| X 34| X 26| X 34| X 26| X 34| X 26| X 34| X 26| X 34| X 26| X 34| X 26| X 34| X 26| X 34
Sample and Hold Yes
Multi-channel Sample and Hold -
D/A Converter | Resolution X Ch | 8-bitx2
16-bit Timer AX5, Timer BX6
Input Capture 8 16
Output Compare 8 16
PWM Output 5 (Timer A)+ 8 (intelligent I/0) 5 (Timer A)+ 16 (intelligent 1/0)
Timer Real-Time Port -
Event Counter 11 (Timer A, Timer B)
i T At e e et
3-Phase Inverter Control Three-Phase Motor Control Timer X 1 (Timer A4, Timer A1, Timer A2, Timer B2, Dead Time Timer)
Watchdog Timer Yes
Serial Interf: [ Clock Sync./ Clock Async. 5 (UARTO to UART4) + 2 (intelligent I/0) \ 7 (UARTO to UARTS6)?
I’C-bus 5 (UARTO to UART4)
IEBus 5 (UARTO to UART4)
Smart Card/SIM 5 (UARTO to UART4)
SSU/Special Serial I/0 5 (UARTO to UART4)
CAN [ channel 2 (CAN2.0B) [ 3 (CAN2.0B) [ 2 (CAN2.0B) [ 3 (CAN2.0B)
| Buffers 16 [ 3(16) or 1 (16)+1(32) | 1(16)+1 (32) \ 2(16)+1(32)
CRC Calculation Circuit 1 (Based on CRC-CCITT)
X/Y Converter Yes
Input Only (Numbers) 1
/O Ports | -CMOS /0 Only (Numbers) | 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 | 121 [ 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121
N-Channel Open Drain Port (Numbers) 2 (P7_0,P7_1)
Pull-Up Resi Yes (Pull-up resistor can be set every four ports)
Interrupts{Sources) | External 8 [11[8[11] 8 [11] 8 [11[ 8 [11] 811
X .| On-Chip Debug Yes
Ry Eon On-Board Flash Program Yes
ROM Correction Function 8
Other Functions Others _ Tv.m.phase _
Pack 100-pin LQFP, 144-pin LQFP 144-pin LQFP 100-pin LQFP, 144-pin LQFP
Operating Freq y/Supply Voltage 32MHz/4.2 to 5.5V 64MHz/4.2 to 5.5V
Operating Ambient Temperature (°C) |-40 to 85]-40 to 105[-40 to 85]-40 to 105]-40 to 85[-40 to 105] -40 to 85
1 Clock Async. (UART) of intelligent I/O is 1 channel % :New product %% : Under development

2 At 100-pin version, Clock Sync. Serial : 6 channel Clock Async. Serial (UART) : 7 channel
* F: Flash memory version
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e Memory Capacity (ROM/RAM) (M32C/90, M32C/80 Series) 144-pin 100-pin

ROM (Bytes)* | ! !

T84K+4K i E 5
! W30882FIT > GP**

512K+4K émanasnmgsp**

384K+4K

M30882FHT > GP**
M30880FHT > GP**

<M30882FWT > GP**
<M30880FWT > GP**

320K+4K

' —(w
1 ]
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
: : , RAM
10K 18K 24K 31K 32K 40K (Bytes)
(T The M in M3xxxxMx indicates the mask ROM version. Package LedlAiED
< The F in M3xxxxFx indicates the flash memory version. FP_| 100-pin QFP (PRQP0100JB-A(100P6S-A)) | 0.65

* The notation “+4K” refers to data flash memory. 100-PIN =2 5 100-pin LFP (PLQPOT00KB-A(100P60-))| 0.5
144-pin | GP | 144-pin LQFP (PLQPO0144KA-A(144P6Q-A) | 0.5

% :New product Y% : Under development
* Itis an old package code inside ()
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205

 Specifications (M16C/60 Series)

ROM(Bytes) 64K +4K 128K +4K 384K +4K
RAM(Bytes) 4K 5K 10K 31K
Memory ROM Type* ‘ F M ‘ F
Data Flash \ Yes - ‘ Yes
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
CPU Minimum Instruction Execution Time (ns) 41.7 (@24MHz)
Multiplier 16x16—32
Multiply-Accumulate 16X16+48—-48
DMA DMAC (Channels) 2
Address Space (Bytes) —

External Bus

External Bus Interface

Bus Structure

Clock Gi ion Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2,4,8,16)
Power Save Normal operating mode, Wait mode, Stop mode, Low-Power Consumption mode
53;’;’:;?&?!‘"’ Low Voltage Detection/LVD -
Resolution X Ct | 10-bit X 26
LU EEIEILT ple and Hold Yes
D/A Converter | Resolution x Cl | 8-bitx2
16-bit Timer AX5, Timer BX6
Input Capture —
Output Compare -
Timer PWM Output 5 (Timer A)
Event Counter 11 (Timer A, Timer B)
2-Phase Encoder Input Event counter two-phase pulse signal processing X 3 (Timer A2, Timer A3, Timer A4)
3-Phase Inverter Control Three-Phase Motor Control Timer X 1 (Timer A4, Timer A1, Timer A2, Timer B2, Dead Time Timer)
Watchdog Timer Yes
Clock Sync./ Clock Async. 3 (UARTO to UART2)
Serial Interface | Clock Sync. Only 2 (S1/04, S1/03)
Clock Async. Only -
I’C-bus 3 (UARTO to UART2)
IEBus 3 (UARTO to UART2)
Smart Card/SIM 1 (UART2)
SSU/Special lSerial 1/0 3 (UARTO to UART2)
Ch | —
AN [ Buffers -
CRC Calcul; Circuit 1 (Based on CRC-CCITT)
Input Only (Numbers) 1
CMOS I/0 Only (Numbers) 85
VO Ports  ry tannelOpen Dran ot ubers) 2 (P7_0, P7_1)
Pull-Up Resistor Yes
Interrupts(Sources) | External 8
X .| On-Chip Debug Yes (Only Flash memory version)
Debugging Function -2 Flash Program Yes (Only Flash memory version)
Other F ROM C ion F i Address agreement x 4
Package 100-pin QFP, 100-pin LQFP

Operating Fr

y/Supply Voltage

24MH2/4.0 to 5.5V

Operating Ambient Temperature (°C)

T-ver:-40 to 85, V-ver:-40 to 125

* M: mask ROM version, F: flash memory version

% :New product % % : Under development



e Specifications (M16C/60 Series)

ROM(Bytes)
RAM(Bytes) 3K| 4K 5K [ 10K 4K 5K [ 10K \ 20K
Memory ROM Type* o ‘ F M ‘ o ‘ F
Data Flash -
Program Security ID code check function, ROM code prc ing function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
CPU Minimum Instruction Execution Time (ns) 62.5 (@16MHz)
Multiplier 16X16—32
Multiply-Accumulate | 16x16+32—32
DMA DMAC (Ch Is) 2
Address Space (Bytes) -
'E_xterna.l B External Bus Interface 1 wait, CS x4
= " | Bus Structure -
Clock ion Circuit 2 circuits (Main clock, Sub-clock)
PLL -
Subclock Yes
Clock On-Chip Oscillator -
Oscillation Stop D -
Frequency Divider 1/n(n=1,2,4,8,16)
Power Save Normal operating mode, Wait mode, Stop mode, Low-Power Consumption mode
5;;’;;;‘:23 Low Voltage Detection/LVD -
Resol X Channels 10-bitx 10
icenteey Sample and Hold Yes
D/A Converter | Resol X Channels 8-bitx2
16-bit Timer AX5, Timer BX6
Input Capture -
Output C -
Timer PWM Output 5 (Timer A)
Event Counter 11 (Timer A, Timer B)
2-Phase Encoder Input Event counter two-phase pulse signal processing x 3 (Timer A2, Timer A3, Timer A4)
3-Phase Inverter Control Three-Phase Motor Control Timer X1 (Timer A, Timer B)
Watchdog Timer Yes
Clock Sync./ Clock Async. 2 (UARTO, UART1) \ 3 (UARTO to UART2)
Serial Interface | Clock Sync. Only 2 (SI/03, Sl/04)
Clock Async. Only 1 (UART2) \ -
I’C-bus 1 (UART2)
IEBus 1 (UART2)
Smart Card/SIM 1 (UART2)
SSU/Special lSerlal 1/0 -
Channels -
CAN | Buffers —
CRC Calcul; 1 Circuit 1 (Based on CRC-CCITT)
Input Only (Numbers) ‘ 1
CMOS I/0 Only (Numbers) 68 85
VO Ports I o annel Open Drain Port Numbers) 2(P7_0, P7_1)
Pull-Up Resistor Yes
Interrupts(Sources) | External 5 ‘ 8
. .| On-Chip Debug Yes
Debuggng Functon On-Board Flash Program Yes
Other Functi ROM Correction Functi Address agreement X 2
Pack 80-pin QFP 100-pin QFP, 100-pin LQFP

Operating Frequency/Supply Voltage

16MHz/4.2 to 5.5V

Operating Ambient Temperature (°C)

T-ver:-40 to 85, V-ver:-40 to 125

* M: mask ROM version, F: flash memory version, O: one-time PROM version
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 Specifications (M16C/60 Series)

ROM(Bytes) 128K 250K 128K 256K 128K 128K sk | o1
Memory RAM(Bytes) 5K 10K 5K 10K 5K 31K
ROM Type* F M F [ M F
Data Flash Block A - Block A ‘ - Block A
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
CPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 16X16—32
Multiply-Accumulate 16X16+32—32
DMA DMAC (Ch Is) 2
Address Space (Bytes) 1M -
] e B acs 0 to 3 wait, CSx4 -
= Bus Structure Separate bus, Multiplex bus —
Clock ion Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D Yes
Freq y Divider 1n(n=1,2,4,8,16)
Power Save Normal operating mode, Wait mode, Stop mode, Low-Power Consumption mode
C;;'ge: ..s upgly Low Voltage Detection/LVD -
Resolution X Ch | 10-bit X 26
LA et Sample and Hold Yes
D/A Converter | Resolution X Ch I 8-bitx2
16-bit Timer AX5, Timer Bx6
Input Capture -
Output Compare -
Timer PWM Output 5 (Timer A)
Event Counter 11 (Timer A, Timer B)
2-Phase Encoder Input Event counter two-phase pulse signal processing x 3 (Timer A2, Timer A3, Timer A4)
3-Phase Inverter Control Three-Phase Motor Control Timer X 1 (Timer A4, Timer A1, Timer A2, Timer B2, Dead Time Timer)
Watchdog Timer Yes
Clock Sync./ Clock Async. 3 (UARTO to UART2)
Serial Interf Clock Sync. Only 1(SI/03) \ 2 (SI/04, SI/03)
Clock Async. Only -
I’C-bus 3 (UARTO to UART2)
IEBus 3 (UARTO to UART2)
Smart Card/SIM 1 (UART2)
SSU/Special Serial I/0 3 (UARTO to UART2)
[ channel 2 (CAN2.0B) 1 (CAN2.0B) | 2(CAN2.0B)
CAN
| Buffers 16
CRC C: ion Circuit 1 (Based on CRC-CCITT)
Input Only (Numbers) 1
CMOS 1/0 Only (Numbers) 85
B N-Channel Open Drain Port (Numbers) 2(P7_1,P9_1)
Pull-Up Resi Yes
Interrupts(Sources) | External 9

On-Chip Debug

Yes (Only Flash memory version)

LI YT On-Board Flash Program

Yes (Only Flash memory version)

Other Functi ROM Correction Fi Address agreement X 2
Pack 100-pin QFP, 100-pin LQFP
Operating Freq y/Supply Voltage 20MHz/4.2 to 5.5V

Operating Ambient Temperature (‘C)

T-ver:-40 to 85, V-ver:-40 to 125

* M: mask ROM version, F: flash memory version

% :New product % :Under development



e Specifications (M16C/60 Series)

ROM(Bytes) 384K +4K 512K +4K
RAM(Bytes) 31K
Memory ROM Type* F
Data Flash Block A
Program Security ID code check function, ROM code protecting function
CPU M16C/60 Core
Basic Instructions 91
CPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 16x16—32
Multiply-Accumulate | 16x16+32—32
DMA DMAC (Ch Is) 2
Address Space (Bytes) -

External Bus

External Bus Interface

Bus Structure

Clock ion Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2,4,8,16)
Power Save Normal operating mode, Wait mode, Stop mode, Low-Power Consumption mode
5;‘:’;5;‘:&‘{1 Low Voltage Detection/LVD -
Resol X Channels 10-bit X 26
icenteey Sample and Hold Yes
D/A Converter | Resolution X Channels 8-bitx2
16-bit Timer AX5, Timer BX6
Input Capture -
Output Compare -
Timer PWM Output 5 (Timer A)

Event Counter

11 (Timer A, Timer B)

2-Phase Encoder Input

Event counter two-phase pulse signal processing X 3 (Timer A2, Timer A3, Timer A4)

3-Phase Inverter Control

Three-Phase Motor Control Timer X 1 (Timer A4, Timer A1, Timer A2, Timer B2, Dead Time Timer)

Watchdog Timer

Yes

Serial Interface

Clock Sync./ Clock Async.

3 (UARTO to UART2)

Clock Sync. Only

4 (SI/03, S1/04, SI/05, SI/06)

Clock Async. Only

I’C-bus 3 (UARTO to UART2)
IEBus 3 (UARTO to UART2)
Smart Card/SIM 1 (UART2)
SSU/Special lSerlal 1/0 3 (UARTO to UART2)
Channels 2 (2.0B)
CAN [ Buffers 16
CRC Calcul; 1 Circuit 1 (Based on CRC-CCITT)
Input Only (Numbers) 1
CMOS I/0 Only (Numbers) 111
VO Ports I o annel Open Drain Port Numbers) 2(P7_1, P9_1)
Pull-Up Resistor Yes
Interrupts(Sources) | External 12

On-Chip Debug

Yes (Only Flash memory version)

Debuggng Functon On-Board Flash Program Yes (Only Flash memory version)
Other F ROM Correction Functi Address agreement X 2
Packag 128-pin LQFP
Operating Frequency/Supply Voltage 20MHz/4.2 to 5.5V

Operating A

Temperature ('C)

T-ver:-40 to 85, V-ver:-40 to 125

* F: flash memory version

% % : Under development
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Automotive MCUs

e Memory Capacity (ROM/RAM) (M16C/60 Series) 128-pin 100-pin 80-pin
ROM (Bytes)* : : : !
1 1 1 (128)
1 1 1 m GP**
! I | a 306NMFJT§ GP**
912K+4K i i | CMB0GNKFIV> GP**
: : : <EEIE1]EE GP**
384K+4K : : :
: ' (o0) :
! M3OGNAFGY> FP* GP** |
256K+4K . é Mansmrm; E::* gr':** .

! (100) (100)
(M306NAMGV) FP* GP** FP
( CMBOGNAMGT) FP* GP** M30624FGT_» FP
1

,—l—lﬂw 1
<M30BNSFCV_ > FP* GP** L 0]
M30GNFCT > FP* GP** CHR0GZAFCT> FP** GP**
FP' GPH M3062AFCT > FP* GP*
M30GNAFCT > FP* GP**
_'_J

100
(M30GNSMCV) FP* GP**
FP* GP*
(M30ENAMCV) FP* GP**
M306N4MCT) FP* GP** (M3062AMCY) FP** GP**
W30622ECV | FP
W30622ECT | FP
M30622MCV
M30622MCT
M30623ECY
W30623ECT | GP
M30623MCV

] 128K+4K

(100)
{ (LM3062CMAT FP* GP*

! (f00)
64K+4K : <M3062CF8TY FP* GP*
(f00)

! (700}
48K , M3062CMBT) FP* GP*
1

2K N e !

| RAM
3K 4K 5K 10K 20K 31K (Bytes)
(T The M in M3xxxxMx indicates the mask ROM version. Package LRl
[ The E in M3xxEx indicates the one-time PROM version. 80-pin | GP | 80-pin QFP (PRQP0080JA-A(80P6S-A)) 0.65
< The F in M3xxxxFx indicates the flash memory version. 100-pin FP_| 100-pinQFP (PRQP0100JB-A(100P6S-A)) 0.65
* The notation “+4K” refers to data flash memory. GP | 100-pinLQFP (PLQP0100KB-A(100P6Q-A)) | 0.5
144-pin | GP | 100-pinLQFP (PLQP0144KA-A(144P6Q-A)) | 0.5

% :New product Y% : Under development
* Itis an old package code inside ()
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e Specifications (M16C/ Tiny Series)

ROM(Bytes) 24K+4K 48K +4K 64K +4K 96K +4K 128K +4K 96K +4K 128K +4K
RAM(Bytes) 1K 2K \ 8K \ 12K 8K 12K
Memory ROM Type* F
Data Flash Block A, Block B
Program Security ID code check function, ROM code protecting function
CPU M16C/60 Core
Basic Instructions 91
CPU Minimum Instruction Execution Time (ns) T-ver: 50 (@20MHz), V-ver: 62.5 (@16MHz)
Multiplier 16xX16—32
Multiply-Accumulate | 16x16+32—32
DMA DMAC (Ch Is) 2
Clock G Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator 1MHz/2MHz/16MHz
Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2,4,8,16)
Power Save Normal operating mode, Wait mode, Stop mode, Low-Power Consumption mode
5:'“;’; SUPPIY ||\, Vioitage Detection/LVD -
Resolution x Channel 10-bitx 12 [ 10-bitx27 [ 10-bitx16 | 10-bitx 27 [ 10-bitx 16
A/D Converter
ple and Hold Yes
D/A Converter | Resolution x Ct I -
16-bit Timer AX5, Timer BXx3
Input Capture - [ 8 (Timer S)
Output Comp — \ 8 (Timer S)
Timer PWM Output 5 (Timer A) + 8 (Timer S)
Event Counter 8 (Timer A, Timer B)
2-Phase Encoder Input Event counter two-phase pulse signal processing x 3 (Timer A, Timer A3, Timer A4)
3-Phase Inverter Control Three-Phase Motor Control Timer X 1 (Timer A4, Timer A1, Timer A2, Timer B2, Dead Time Timer)
Watchdog Timer Yes
Clock Sync./ Clock Async. 3 (UARTO to UART2)
Serial Interface | Clock Sync. Only — [2(sw03, sI04)[ 1 (sW03) | 2 (S1/03, SI/04) [ 1(SI/03)
Clock Async. Only -
I’C-bus 1 (UART2) ‘ 2 (Multi I1’C-bus interface, UART2)
IEBus 1 (UART2)
Smart Card/SIM 1 (UART2)
SSU/Special Serial I/O 1 (UART2)
- [ channels - [ 1(CAN2.08)
[ Buffers - ‘ 16 (tr Ir buffers)
CRC Ci 1 Circuit 1 (Based on CRC-CCITT and CRC-16)
Input Only (Numbers) ‘ ‘ - ‘
CMOS 1/0 Only (N ) 39 7 55 7 55
VO Ports I annel Open Drain Por Numbers) -
Pull-Up Resistor Yes
Interrupts(Sources) | External 8
X .| On-Chip Debug Yes
B AT On-Board Flash Program Yes
Other F ROM Correction Functi Address agreement X 2
Pack 48-pin LQFP 80-pin LQFP | 64-pin LQFP | 80-pin LQFP [ 64-pin LQFP

Operating Frequency/Supply Voltage

T-ver:20MH2/3.0 to 5.5V, V-ver:16MHz/4.2 to 5.5V

Operating A

bient Temperature (C)

T-ver:-40 to 85, V-ver:-40 to 125

* F: flash memory version

% % : Under development
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omotive MCUs

e Memory Capacity (ROM/RAM) (M16C/Tiny Series) 80-pin 64-pin 48-pin
ROM (Bytes)* |

128K+4K

96K+4K

64K+4K

- 48K+4K

~L48) I

RAM

1K 2K 8K 12K (Bytes)

< The F in M3xxxxFx indicates the flash memory version. Package Le?%rﬁi)wh
" The notation "+4K refers to data flash memory. 48-pin | GP | 48-pin LQFP (PLQP0048KB-A(48P60-A) | 0.5

64-pin | HP | 64-pin LQFP (PLQP0064KB-A(64P60-A)| 0.5
80-pin | HP | 80-pin LQFP (PLQP008OKB-A(80P6Q-A))| 0.5

% % : Under development
*Itis an old package code inside ()
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e Specifications (M16C/10 Series)

ROM(Bytes) 32K 64K 64K +4K
RAM(Bytes) 1K \ 3K
Memory ROM Type* M F
Data Flash — Block A, Block B
Program Security ID code check function, ROM code protecting function (Only Flash memory version) -
CPU M16C/60 Core
Basic Instructions 91
CPU Minimum Instruction Execution Time (ns) 100 (@10MHz) ‘ 62.5 (@16MHz)
Multiplier 16X16—32
Multiply-Accumulate Instruction 16X16+32—32
DMA DMAC (Ch Is) -
Clock G Circuit 3 circuits (Main clock, Sub-clock and On-chip oscillator)
PLL -
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2,4,8,16)
Power Save Normal operating mode, Wait mode, Stop mode, Low-Power Consumption mode
‘mg;:nse ‘g:m‘ Low Voltage Detection/LVD -
Resolution X Channels 10-bitx 14
A/D Converter le and Hold Yes
D/A Converter | Resolution X Channels 8-bitx 1
8-bit 4 (Timer 1, Timer X, Timer Y, Timer X)
16-bit 1 (Timer C)
Input Capture -
. Output Compare -
ey PWM Output Timer Y, Timer Z
Event Counter Timer X
2-Phase Encoder Input -
3-Phase Inverter Control -
Watchdog Timer Yes

Serial Interface

Clock Sync./ Clock Async.

2 (UARTO, UART1)

Clock Sync. Only

Clock Async. Only

I’C-bus -
IEBus -
Smart Card/SIM -
SSU/Special Serial /0 -
CAN [ channels 1 (CAN2.0B)
[ Buffers 16 (transmit / receive buffers)

CRC Calcul; 1 Circuit -

Input Only (Numbers) -

CMOS I/0 Only (Numbers) 37
LOlCE N-Channel Open Drain Port (Numbers) -

Pull-Up Resistor Yes
Interrupts(Sources) | External 8

. .| On-Chip Debug Yes

TG On-Board Flash Program Yes

ROM Correction Functi Address agreement x 2
Other F

Others -
Pack 48-pin LQFP
Operating Frequency/Supply Voltage 16MHz/4.2 to 5.5V

Operating A

Temperature (‘C)

T-ver:-40 to 85, V-ver:-40 to 125

* M: mask ROM version, F: flash memory version

% :New product % : Under development
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Automotive MCUs

¢ Memory Capacity (ROM/RAM) (M16C/10 Series) 48-pin
ROM (Bytes)*
: : : (%)
s s &
m : ] {(mnm T
: ! (M301N2MBT )FP*
=3 5 s |
L Ca) : :
m i (MB0INZMAV )FP** ' ! !
(CM301N2MAT FP* | |
' : ' RAM
1K 2.5K 3K (Bytes)
(D The M in M3xxxxMx indicates the mask ROM version. Package Lol

- The F in M3xxxxFx indicates the flash memory version.
* The notation “+4K” refers to data flash memory.

48-pin | FP | 48-pin LQFP (PLQP0048KB-A(48P6Q-A)| 0.5

% :New product Y% : Under development

*Itis an old package code inside ()



* Specifications (R8C/Tiny Series)

ROM(Bytes) 32K +2K 48K +2K 32K+2K 48K +2K
RAM(Bytes) 2K | 2K 2.5K | 2K 2.5K | 2K 2.5K
Memory ROM Type* F
Data Flash — [ Block A, Block B [ — [ Block A, Block B
Program Security ID code check function, ROM code protecting function
CPU R8C Core
Basic Instructions 89
CPU Minimum Instruction Execution Time (ns) J-ver:50 (@20MHz), K-ver:62.5 (@16MHz)
Multiplier 16x16—32
Multiply-A 16x16+32—-32
DMA DMAC (Ch Is) -
Clock Circuit 2 circuits (XIN clock, On-chip oscillator)
PLL -
Subclock -
Clock On-Chip Oscillator Low-speed, High-speed

Oscillation Stop D

Yes

Frequency Divider

1/n(n=1,2,4,8,16)

Power Save Normal operating mode, Wait mode, Stop mode
Power Supply "
Voltage Detection Low Voltage Detection/LVD Voltage detection 2
AID Converter an:ﬁ::i""els 10-32: 12
D/A Converter | R X Channels -
8-bit Timer RA X1, Timer RBXx1, Timer REx1
16-bit Timer RD X 1 (on-chip 16-bit timer X 2)
Input Capture 2 (Timer RD)
Timer Output Comp. 3 (Timer RD, RE)
PWM Output 2 (Timer RB, RD)
Event Counter 1 (Timer RA)
2-Phase Encoder Input -
3-Phase Inverter Control 1 (With Timer RD)
Watchdog Timer Yes
. [ Clock Sync./ Clock Async. UARTO X 1
Serial Interface ", - ok Async. Only UART1x1

IIC X 1 (shared with SSU)

Smart Card/SIM

SSU/Special Serial /O

SSU x 1 (shared with IIC)

— [ channels — [ 1 (CAN2.0B)
| Buffers — | 16 (tr it/ 1 buffers)
CRC C: 1 Circuit -
Input Only (Numbers) 3
CMOS I/0 Only (Numbers) M
UOCIS N-Channel Open Drain Port (Numbers) -
Pull-Up Resistor Yes
External 5 (8 levels) \ 6 (9 levels)
. .| On-Chip Debu Yes
Debugging Function On-Boar: Flash gProgram Yes
Other F ROM Correction F Address agreement X2
Others -
Packag 48-pin LQFP
Op ing FreqL y/Supply Voltage J-ver:20MH2/3.0 to 5.5V, K-ver:16MHz/3.0 to 5.5V

Operating Ambient Temp e (°C)

J-ver:-40 to 85, K-ver:-40 to 125

* F: flash memory version

% : Under development

e Memory Capacity (ROM/RAM) (R8C/Tiny Series) 48-pin
ROM (Bytes)* ]
48K+2K :
32K+2K
RAM
(Bytes)
<D The F in M3xxxxFx indicates the flash memory version. Package Lex(a'?"ﬁi)tch

* “+2K” “+4K” refers to data flash memory

48-pin | FP_| 48-pin LQFP (PLQP0048KB-A(48P6Q-A))| 0.5

% % : Under development
*Itis an old package code inside ()
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e Specifications (H8SX/1500 Series)

ROM(Bytes) 256K
RAM(Bytes) 12K

Memory ROM Type* F
Cache Memory -
Program Security Yes
CPU H8SX Core
Basic Instr 87

CPU Minimum Instruction Execution Time (ns) 25 (@40MHz)
Multiplier 16x16—32
Multiply-A 16x16+32—-32

DMA DMAC (Channels) 4
DTC/DMACT -
Address Space (Bytes) 16M

External Bus | Bus State Controller

E Bus Structure
ian C

Clock Generation Circuit

1 circuit (Main clock)

PLL Yes
Clock Frequency Divider 1/n(n=1,2,4,8)
R G0 Sleep mode, Every Module clock,
Stop mode, Software standby mode
Resolution X Channels 10-bit x 16
A/D Converter ple and Hold Yes
Multi-Channel Sample and Hold Yes
D/A Converter | Resolution X Cl -
8-bit -
16-bit 12 (TPU)
32-bit 2 (TPU)
P I Yes
Timer Input Capture 12 (TPU)
Output Compare 12 (TPU)
PWM Output 12 (TPU)
| Prog Pulse PPG+TPU
Event Counter Yes
2-Phase Encoder Input Yes
Watchdog Timer Yes
Clock Sync./ Clock Async. 2
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus -
Smart Card/SIM 2
SSU/Special Serial I/0 3
Channels 1
AL Buffers 16
USB Function -
IrDA -
CMOS Output Only (Numbers) 17
CMOS I/0 Only ( ) 65
VO Ports "y rannelOpen DrinPort (umbers 15
Pull-Up Resi 32
pts( ) | External 16
h . | On-Chip Debug Yes
LR On-Board Flash Program Yes
Pack FP-100M
Operating Freq y/Supply Voltag 40MHz/4.5 to 5.5V
Operating Ambient Temperature (‘C) -40 to 85

* F: F-ZTAT version

e Memory Capacity (ROM/RAM) (H8SX/1500 Series)

ROM (Bytes)

m ( <Rereiszr_» F )

: RAM
12K (Bytes)

:} Indicates the flash memory version.

Package
FA | QFP (PRQP0100KB-A(FP-100M))

*Itis an old package code inside (




e Specifications (H8S/2600 Series)

ROM(Bytes)
RAM(Bytes) 4K 6K 8K 16K
Memery ROM Type* M [ F ] ] [ F [ F M [ F
Program Security Yes
CPU H8S/2600 Core
Basic Instructions 69
CcPU Minimum Instruction Execution Time (ns) 50 (@20MHz) | 41.7 (@24MHz) 50 (@20MHz)
Multiplier 16x16—32
Multiply-A 16x16+42—42
DMAC (Channels) -
DMA EXDMAC -
DTC/DMAC I DTC - I DTC
Address Space (Bytes) 16M
Bus State Controller - \Direct to SRAM and ROM is supp
External Bus | Bus Structure - \ S bus (8/16-bit)
pansit SDRAM Controller -
DRAM Controller -
Host Interface -
Clock Generation Circuit (MLi‘:r:Il:(t:k) 2 circuits (Main clock, Sub-clock) (ML;:";'::EK) 2 circuits (Main clock, Sub-clock)
PLL Yes (x1, X2, x4)
Subclock - Yes (128 divided frequency) - \ Yes \ - \ Yes
RTC - Yes (WDT for watch) - \Ves (WDT for watch)) —  |Yes (WDT for watch)
Freq y Divider 1n (n=1,2,4,8,16,32) 1/n(n=1,2, 4,8, 16, 32, 128) 1/n(n=1,2,4,8,16,32)
Normal operating mode, Normal operating mode, Normal operating mode,
Clock Normal operating mode, Medium-Speed mode, Normal operating mode, Medium-Speed mode, P, Medium-Speed mode,
Medium-Speed mode Sleep mode, Medium-Speed mode, Sep mote, et Slep e,
Sleep mode ’ Module stop mode, Sleep mode ? Module stop mode, o Module stop mode,
Power Save > Watch mode, ’ Watch mode, Watch mode,
Module stop mode, . Module stop mode, . Tedtesopnote, N
Software standby mode, Sub active mode, Software standby mode, Sub active mode, ot Sub active mode,
Hardware standby mode Sub sleep mode, Hardware standby mode Sibleep mode Sub lep mode
Software standby mode, Software standby mode, Software standby mode,
Hardware standby mode Hardware standby mode Hardware standby mode
AD G lution X Channels 10-bitx 12 \ 10-bitx 16 10-bit X 16 \ 10-bitx 12
onverter o
and Hold Yes
D/A Converter | Resolution X Channels - \ 8-bitx2
8-bit - [ 4(TMR0,1,2,3) | -
16-bit TPUX6
32-bit TPUX2
Prescaler -
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 7 (MMT, TPU) | 6 (TPU) 8 (PWM timer, TPU)
Real-Time Port -
| Prog Pulse TPU I - I TPU
Event Counter -
2-Phase Encoder Input 7 (MMT, TPU) \ 6 (TPU) 8 (PWM timer, TPU)
Watchdog Timer Yes \ Yes (xX2) \ Yes Yes (X2)
Serial Interface ] Clock Sync./ Clock Async. %3 \ X2 x3
I’C-bus - [ 2 ] — [ 2
IEBus -
Smart Card/SIM 1
SSU/Special Serial /O - \ 2 -
CAN < 1 2
Buffers 16 32
USBF -
LPC/ISA -
IrDA -
LCD -
CRC C Circuit -
Input Only (Numbers) 22 - 18 26 23
CMOS Output Only (Numbers) 1 - 1 1 2
CMOS 1/0 Only (Numbers) 43 - 39 59 72
High Voltage Port (Numbers) -
1/O Ports N-Channel Open Drain Port (Numbers) 20 [ 26 [ 24 ] 26 [ 24
DTMF -
High Current Drive Port -
Pull-Up F 28 = [ 24 [ 28 [ 36
NMOS Push-Pull - [ 2 ] - [ 2
Interrupts(Sources) | External 7
y Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - [ Yes - I Yes [ - [ Yes | - [ Yes
Other F ROM Correction F i Yes (PC break) - | Yes (PC break)
Others MMT (x1) - 10-bit PWM timer (x 2)
Pack FP-80Q FP-100M FP-128B
Operating Frequency/Supply Voltage | 20MHz/4.5t0 5.5V | 24MH2/4.5 to 5.5V [ 20MHz/4.5t05.5V | 24MHz/4.5 to 5.5V 20MHz/4.5 to 5.5V
Operating Ambient Temperature (‘C) -40 to 85, -40 to 105, -40 to 125 -40 to 85 -40 to 85, -40 to 105

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* M: mask ROM version, F: F-ZTAT version
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e Specifications (H8S/2600 Series)

Group H8S/2636
Product No. H8S/2636 H8S/2636U H8S/2636F H8S/2636UF
Type No. HD6432636xxxF HD6432636UxxxF HD64F2636F HD64F2636UF
ROM(Bytes) 128K
Memory RAM(Bytes) 4K
ROM Type* [ F
Program Security Yes
CPU H8S/2600 Core
Basic Instr 69
CPU Minimun Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 161632
Multiply-Accumulate Instruction 16x16+42—42
DMAC (Channels) -
DMA EXDMAC -
DTC/DMACT DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
Expansion SDRAM Controller -
DRAM Controller -
Host Interface -
Clock ion Circuit 2 circuits (Main clock, Sub-clock)
PLL Yes (X1, X2, X4)
Subclock - Yes \ - \ Yes
RTC — Yes (WDT for watch) | — | Yes (WDT for watch)
Frequency Divider 1/n(n=1,2, 4,8, 16, 32)
Normal operating mode, Normal operating mode,
Clock Normal operating mode, Medium-Speed mode, Normal operating mode, Medium-Speed mode,
Medium-Speed mode, Sleep mode, Medium-Speed mode, Sleep mode,
Sleep mode, Module stop mode, Sleep mode, Module stop mode,
Power Save Module stop mode, Watch mode, Module stop mode, Watch mode,
Watch mode, Sub active mode, Watch mode, Sub active mode,
Software standby mode, Sub sleep mode, Software standby mode, Sub sleep mode,
Hardware standby mode Software standby mode, Hardware standby mode Software standby mode,
Hardware standby mode Hardware standby mode
D R Resolution x Channels 10-bitx 12
Sample and Hold Yes
D/A Converter | Resolution x Channels 8-bitx2
8-bit -
16-bit TPUX6
32-bit TPUX2
Prescaler -
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 8 (MMT, TPU)
Real-Time Port -
Programmable Pulse Yes
Event Counter -
2-Phase Encoder Input 8(MMT, TPU)
Watchdog Timer Yes (X2)
Serial Interface | Clock Sync./ Clock Async. 3
I*C-bus -
IEBus -
Smart Card/SIM TPU
SSU/Special Serial /O -
Channels Yes
CAr Buffers 2
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC C Circuit -
[ Input Only (Numbers) 23
CMOS Output Only (Numbers) 2
CMOS I/O Only (Numbers) 72
High Voltage Port (| ) -
1/0 Ports N-Channel Open Drain Port (Numbers) 26
DTMF -
High Current Drive Port -
Pull-Up Resi 36
NMOS Push-Pull -
Interrupts(Sources) | External 7
Boundary Scan/JTAG d
Debugging Function | On-Chip Debug -
On-Board Flash Program I Yes

Other F ROM Correction F Yes (PC break)
Others 10-bit PWM timer (X 2)

Packag FP-128B

o] ing Freq pply Voltage 20MHz/4.5 to 5.5V

P y
Operating Ambient Temperature (‘C)

-40 to 85, -40 to 105

* M: mask ROM version, F: F-ZTAT version



e Specifications (H8S/2600 Series)

ROM(Bytes)

RAM(Bytes)

16K 2K

Memery ROM Type*

Program Security

[
Yes

CPU

H8S/2600 Core

Basic Instructions

69

CPU Minimum Instruction Execution Time (ns) 50 (@20MHz)

200 (@5MHz) 50 (@20MHz)

Multiplier

Multiolv-A

dukd &
DMAC (Channels)

DMA EXDMAC

DTC/DMACT

DTC

Address Space (Bytes)

16M

Bus State Controller

Direct connection to SRAM and ROM is supported

Bus Structure

Separate bus (8/16-bit)

External Bus
i SDRAM Controller

DRAM Controller

Host Interface

Clock Generation Circuit

2 circuits (Main clock, Sub-clock)

PLL

Yes (x1, X2, x4)

Subclock I Yes I

Yes \ Yes (128 divided fi y) Yes

RTC

\ Yes (WDT for watch) \

Frequency Divider 1/n(n=1,2,4,38, 16, 3|

Yes (WDT for watch)
2 [

1/n (n=1, 2, 4, 8, 16, 32, 128) 1/n (n=1, 2, 4, 8, 16, 32)

Normal operating mode,
Medium-Speed mode,
Sleep mode,
Module stop mode,
Watch mode,

Sub active mode,
Sub sleep mode,
Software standby mode,
Hardware standby mode

Clock Nomal operaing mode,
Medium-Speed mode,
Slapmode,
Module sop mode,
Software sandby mode,
Hardiere standoy mode

Medium:Speed mode,
Sleep mode,

Power Save ot

Normaloperaing mode,

Software standby mode,
Hardwre standoy mode

Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode, Watch mode,
Sub active mode, Sub sleep mode, y mode, y mode

XCh

10-bitx 12

A/D Converter

Sample and Hold

Yes

D/A Converter xCl

8-bitx2

8-bit

16-bit

TPUX6

32-bit

TPUX2

Input Capture

6 (TPU)

Timer Output C

6 (TPU)

PWM Output

Real-Time Port

8 (PWM, TPU)

Programmable Pulse Generator

PPG +TPU

Event Counter

2-Phase Encoder Input

8 (PWM, TPU)

Watchdog Timer

Yes (X2)

Serial Interf: T Clock Sync./ Clock Async.

F’C-bus

Smart Card/SIM

SSU/Sk Serial I/O

CAN Channels

16

Buffers
USB Function

LPC/ISA

IrDA

LCD

Yes (24seg x 4com)

CRC Calculation Circuit

Input Only ( s)

28

CMOS Output Only (Numbers)

1

CMOS I/0 Only (Ni )

92

High Voltage Port (Numbers)

48

1/0 Ports N-Channel Open Drain Port (Numbers) 26

26 24 32

DTMF

High Current Drive Port

LED drive port X 32

Pull-Up F

40

NMOS Push-Pull

Interrupts(Sources) | External

~

Boundary Scan/JTAG

Debugging Function | On-Chip Debug

On-Board Flash Program

Yes I — Yes Yes

ROM Correction F

Yes (PC break)

Other Fi

Others

10-bit PWM timer (X 2)

Package

FP-144J:Flash,

Fp-1288 FP-144G:Mask

Operating Freq y/Supply Voltage 20MHz/4.5 to 5.5V

[ 5MHz (20MHz:PLL) /4.5 to 5.5V 20MH2/4.5 to 5.5V

Operating Ambient Temperature (°C)

-40 to 85, -40 to 105

* M: mask ROM version, F: F-ZTAT version
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e Specifications (H8S/2600 Series)

ROM(Bytes) 64K 128K 256K
. RAM(Bytes) 2K | 4K 8K
it ROM Type* M \ F M \ F
Program Security Yes
CPU H8S/2600 Core
Basic Instructi 69
CPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 16x16—32
Multiply-Accumulate Instruction 16x16+42—42
DMAC (Ci ) -
DMA EXDMAC -
DTC/DMACT DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
E: i SDRAM Controller -
DRAM Controller -
Host Interface -
Clock ion Circuit 2 circuits (Main clock, Sub-clock)
PLL Yes (X1, X2, x4)
Subclock Yes
Clock RTC Yes (WDT for watch)
Freq y Divider 1/n(n=1,2, 4,8, 16, 32)
P Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode, Watch mode,
ower Save . dh
Sub active mode, Sub sleep mode, e y mode, Hardware y mode
ADC Resolution X Channels 10-bitx12 [ 10-bitx 16
onverter
ple and Hold Yes
D/A Converter | Resolution X Channels -
8-bit -
16-bit TPUX6
32-bit TPUX2
Prescaler -
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 8 (PWM timer, TPU)
Real-Time Port -
Programmable Pulse Generator TPU
Event Counter -
2-Phase Encoder Input 8 (PWM timer, TPU)
Watchdog Timer Yes (xX2)
Serial Interface | Clock Sync./ Clock Async. 3 I 4
IC-bus -
IEBus -
Smart Card/SIM TPU
SSU/Special Serial /0 -
Ch I 2
A Buffers 32
USB Function -
LPC/ISA -
IrDA -
LCD Yes (40seg x 4com)
CRC Calculation Circuit -
Input Only (Numbers 28
CMOS Output Only (Numbers) 1
CMOS I/0 Only ( ) 92 97
High Voltage Port (Numbers) 48
1/0 Ports N-Channel Open Drain Port (Numbers) 32
DTMF -
High Current Drive Port LED drive port x 32
Pull-Up Resistor 40
NMOS Push-Pull -
Interrupts(Sources) | External 7
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - I Yes [ - [ Yes
Other F ROM Correction F i Yes (PC break)
Others 10-bit PWM timer (X 2)
Package FP-144J:Flash, FP-144G:Mask [ FP-144G
Operating Freq y/Supply Voltag 20MHz/4.5 to 5.5V
Operating Ambient Temperature (‘C) -40 to 85, -40 to 105
* M: mask ROM version, F: F-ZTAT version % : New product



e Specifications (H8S/2500 Series)

ROM(Bytes) 384K 512K 384K ‘ 512K
RAM(Bytes) 32K 24K 32K
Memory ROM Type* F
Program Security Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 38 (@26MHz) 50(@20MHz)
Multiplier -
Multiply-Accumulate Instruction -
DMAC (Ci -
DMA EXDMAC -
DTC/DMACT DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
pansi SDRAM Controller -
DRAM Controller -
Host Interface -
Clock Generation Circuit 2 circuits (Main clock, Sub-clock)
PLL Yes (x1, x2)
Clock Subclock Yes
RTC Yes (WDT for watch)
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
Power Save Normal op ing mode, Medium-Speed mode, Sleep mode, Module stop mode, Watch mode, e by mode, Hardware standby mode
1D Converter | ResOlution x Channel 10-bitx 16 -
Sample and Hold Yes
D/A Converter | F ionx Cl 8-bitx2
8-bit TMR x4
16-bit TPUX6
32-bit TPUX2
Input Capture 6 (TPU)
Timer Output Comp: 6 (TPU)
PWM Output 6 (TPU)
Real-Time Port -
Programmable Pulse Generator -
Event Counter -
2-Phase Encoder Input 6 (TPU)
W Timer Yes (X2)
Serial Interface | Clock Sync./ Clock Async. 5
F’C-bus 2
IEBus - Yes \ -
Smart Card/SIM 1
SSU/Special Serial /0 - |
Channels - 1
AN Buffers - \ 16
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only ( s) 16 17
CMOS Output Only (Numbers) - 1
CMOS I/0 Only (| ) 104 102
High Voltage Port (Numbers) -
1/0 Ports N-Channel Open Drain Port (Numbers) 10
DTMF -
High Current Drive Port -
Pull-Up Resistor 40
NMOS Push-Pull 2
Interrupts(Sources) | External 9
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program Yes
Other F { ROM Correction F i Yes (PC break)
Pack FP-144J, BP-176V [ FP-144J
Operating Freq y/Supply Voltage 26MHz/3.0 to 5.5V \ 20MHz/3.0 to 5.5V
Operating Ambient Temperature (‘C) -20 to 75, -40 to 85 [ -40 to 85

* F: F-ZTAT version
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e Specifications (H8S/2200 Series)

ROM(Bytes) 64K 128K

RAM(Bytes) 4K

ROM Type* 1] [ F

Program Security Yes

CPU H8S/2000 Core

Basic Instructi 65

CPU Minimum Instruction Execution Time (ns) 50 (@20MHz)

Multiplier -
Multiply-Accumulate Instruction -

DMAC (Ci -

DMA EXDMAC -

DTC/DMACT -

Address Space (Bytes) 16M

Bus State Controller -

External Bus | Bus Structure -

E: i SDRAM Controller -

DRAM Controller -

Host Interface -

Memory

Clock ion Circuit 2 circuits (Main clock, Sub-clock)
PLL Yes (X1, X2, X4)
Subclock Yes (128 divided frequency)
Clock RTC Yes (WDT for watch)
Freq| y Divider 1/n(n=1,2,4,8,16, 32, 128)
Power Save Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode, Watch mode,
Sub active mode, Sub sleep mode, Software standby mode, Hardware standby mode
Resolution X C| 10-bitx8
CID Sample and Hold Yes
D/A Converter | Resolution X Cl -
8-bit -
16-bit TPUX3
32-bit TPUX2
Input Capture 3 (TPU)
Timer Output Compare 3 (TPU)
PWM Output 5 (PWM timer, TPU)
Real-Time Port -

Programmable Pulse Generator -
Event Counter -

2-Phase Encoder Input 5 (PWM timer, TPU)
Watchdog Timer Yes (X2)
Serial Interface | Clock Sync./ Clock Async. 2
IC-bus -
IEBus -
Smart Card/SIM -
SSU/Special Serial /0 -

Channels 1
G Buffers 16
USB Function -
LPC/ISA -
IrDA -
LCD Yes (28seg x 4com)
CRC Calculation Circuit -

[ Input Only (Numbers) 17

CMOS Output Only (Numbers) 1

CMOS /0 Only (Numbers) 64

High Voltage Port (| ) -
1/0 Ports N-Channel Open Drain Port (Numbers) -

DTMF -

High Current Drive Port -

Pull-Up Resistor -

NMOS Push-Pull 30
Interrupts(Sources) | External 7

Boundary Scan/lJTAG -
Debugging Function | On-Chip Debug -

On-Board Flash Program - Yes
Other F ROM Correction Functi -

Others 10-bit PWM timer (X 2)
Packag FP-100A
Operating Fr /Supply Voltage 20MHz/4.5 to 5.5V
Operating Ambient Temperature (‘C) -40 to 85

* F: F-ZTAT version, M: mask ROM version



e Memory Capacity (ROM/RAM) (H8S/2600, H8S/2500, H8S/2200 Series)
ROM (Bytes)

HDG4F2506
<HDBAF2552 >
HDGAF2556

:
F 1
1
HD64326300 ) F :
ARSI T { <@mBassi> e R |—{ <WmBAE> Fe BR)
F
F

HD64F2630U
HD64F2630W.
———
1
)
HD6432638
HD6432638U
HDG432638W

HD64F2638
{( HD6432649 ) FC I
<HD64F2649 > FC
T HD6432639U
HD6432639W
HD64F2639U

1
1

1

1

1

1

1

i

T

1

1

:

1 (————————
1 HD6432630
1

1

1

i

1

1

1

1

1

1

1

1

1

1

i

MM MMM TTT MMM T M

1
————————~ )

HD6432612

===

m

HD6432628 ) F
D64F2628 ) F

o000

MM T M M ™M M

HD6432627 ) F

RAM
24K 32K (Bytes)

6K 8K

D Indicates the mask ROM version.

Package
:} Indicates the flash memory version.

F QFP (PRQP0128KB-A(FP-128B), PRQP0100KB-+A(FP-100M))
FA | QFP (PRQP0080JD-A(FP-80Q))

FC | QFP (PRQP0144KB-A(FP-144J), PRQP0144KA-A(FP-144G))
BR | BGA (BP-176V)

* Itis an old package code inside ()
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e Specifications (H8/300H Tiny Series)

ROM(Bytes)

8K

12K 16K

RAM(Bytes)

512 I 2K

Memory EEPROM(Bytes)

ROM Type*

Program Security

CPU

H8/300H Core

CPU Basic Instr

62

Minimum Instruction Execution Time (ns)

100 (@20MHz)

Clock ion Circuit

1 circuit (System clock circuit)

PLL

Subclock

Clock On-Chip Oscillator

Oscillation Stop D

Frequency Divider

1/n (n=1, 8, 16, 32, 64)

Power Save

Support 3 power save modes and module standby function, system clock divider.
Standby mode, Sleep mode, Sub sleep mode

Power Supply | Power-On Reset/POR

Yes (option)

Voltage Detection | Low Voltage Detection/LVD Yes (option)
Resolution X C| 10-bit x4
A/D C
Sample and Hold Yes
8-bit Timer VX1
16-bit Timer Wx 1
Prescaler Timer V, Timer W
e Input Capture Timer W
Output Compare Timer V, Timer W
PWM Output Timer V, Timer W
Event Counter -
3-Phase Inverter Control -
Watchdog Timer Yes (selectable internal oscillator)
Serial Interface | Clock Sync./ Clock Async. 2
I*C-bus -
SSU/Special Serial /0 -
Channels -
G Buffers -
Input Only (Numbers' 4
CMOS I/0 Only ({ ) 30
I/O Ports High Current Drive Port 5
Pull-Up Resi 13
NMOS Push-Pull -
Interrupts(Sources) | External 9
5 .| On-Chip Debu Yes
D On-Boal?d Flasthrogram Yes
OtherF { ROM Correction F Yes
F FP-48B, FP-64K
0 ing Freq y/Supply Voltage 1 to 20MH2/4.0 to 5.5V

Orgerating Ambient Temperature ('C)

-40 to 85, -40 to 105

* M: mask ROM version, F: F-ZTAT version



e Specifications (H8/300H Tiny Series)

ROM(Bytes)

24K

32K

RAM(Bytes)

1K T 2K

Memory EEPROM(Bytes)

ROM Type*

Program Security

CPU

H8/300H Core

CPU Basic Instructions

62

Minimum Instruction Execution Time (ns)

100 (@20MHz)

Clock ion Circuit

1 circuit (System clock circuit)

PLL

On-Chip Oscillator

Clock Oscillation Stop D

Frequency Divider

1/n (n=1, 8, 16, 32, 64)

Power Save

Support 3 power save modes and module standby function, system clock divider.
Standby mode, Sleep mode, Sub sleep mode

Power Supply | Power-On Reset/POR

Yes (option)

Voltage Detection | Low Voltage D ion/LVD Yes (option)
Resolution x Cl 10-bit x4

A/D Converter g mple and Hold Yes
8-bit Timer VX1
16-bit Timer W x1
Prescaler Timer V, Timer W

. Input Capture Timer W

Lrey Output Compare Timer V, Timer W
PWM Output Timer V, Timer W
Event Counter -

3-Phase Inverter Control

Yes (selectable internal oscillator)

Watchdog Timer
Serial Interf: Clock Sync./ Clock Async.

2

I’C-bus -
SSU/Special Serial /0 -
Channels -

Al Buffers -

Input Only (Numbers) 4

CMOS I/0 Only (Ni ) 30

1/0 Ports High Current Drive Port 5
Pull-Up Resi 13

NMOS Push-Pull -

Interrupts(Sources) | External 9
9 .| On-Chip Debu Yes
I R On-Boa?d Flasthrogram Yes
Other F { ROM Correction F Yes

Package FP-48B, FP-64K

Operating Freq y/Supply Voltage

1 to 20MHz/4.0 to 5.5V

Operating Ambient Temperature (‘C)

-40 to 85, -40 to 105

* M: mask ROM version, F: F-ZTAT version
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e Specifications (H8/300H Tiny Series)

ROM(Bytes) 16K 24K 32K
RAM(Bytes) 512 I 2K | 1K I 2K
Memory EEPROM(Bytes) -
ROM Type* 1] [ F [ M [ F
Program Security -
CPU H8/300H Core
CPU Basic Instructi 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock ion Circuit 1 circuit (System clock circuit)
PLL -
Subclock -
Clock On-Chip Oscillator -
Oscillation Stop D i -
Frequency Divider 1/n (n=1, 8, 16, 32, 64)
eI Support 3 power save modes and module standby function, system clock divider.
Standby mode, Sleep mode, Sub sleep mode
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage Detection/LVD Yes (option)
Resolution X C| 10-bit x4
AID Converter |s- mple and Hold Yes
8-bit Timer VX1
16-bit Timer Wx 1
Prescaler Timer V, Timer W
Timer Input Capture Timer W
Output Compare Timer V, Timer W
PWM Output Timer V, Timer W
Event Counter -
3-Phase Inverter Control -
Watchdog Timer Yes (selectable internal oscillator)
Serial Interface | Clock Sync./ Clock Async. 3
I*C-bus -
SSU/Special Serial /0 -
Channels -
G Buffers -
Input Only (Numbers 4
CMOS I/0 Only ({ ) 30
I/O Ports High Current Drive Port 5
Pull-Up Resi 13
NMOS Push-Pull -
Interrupts(Sources) | External 9
5 .| On-Chip Debu Yes
IR On-Boal?d Flasthrogram Yes
Other Functi ROM Correction Yes
F FP-48B, FP-64K
Operating Freq y/Supply g 1 to 20MH2/4.0 to 5.5V
Operating Ambient Temperature (°C -40 to 85, -40 to 105

* M: mask ROM version, F: F-ZTAT version



e Specifications (H8/300H Tiny Series)

ROM(Bytes)
RAM(Bytes) 1K \ 2K [ 3K
Memory EEPROM(Bytes) -
ROM Type* [ F [ [ [ F
Program Security Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock ion Circuit 2 circuits (system clock circuit, on-chip sub clock oscillator)
PLL -
Subclock Yes
On-Chip Oscillator -
Oscillation Stop D -
Clock Freq y Divider 1/n (n=1, 8, 16, 32, 64)
Support 4 power save modes and module standby function , system clock divider.
Standby mode
Power Save Sub active mode (when using on-chip oscillation sub clock)
Sleep mode
Sub sleep mode (when using on-chip oscillation sub clock)
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage D VD Yes (option)
F ion X C 10-bitx 8
LD e Sample and Hold Yes
8-bit Timer B1 X1, Timer VX1, Sub timer X 1
16-bit Timer ZX 1
P Timer B1, Timer V, Sub timer, Timer Z
Timer Input Capture Timer Z
Output C Timer V, Timer Z
PWM Output Timer V, Timer Z
Event Counter Timer B1
3-Phase Inverter Control Timer Z
Watchdog Timer Yes (sel ble internal oscillator)
Serial Interf: T Clock Sync./ Clock Async. 1
F’C-bus -
SSU/Special Serial I/0 2
Channels 1
i Buffers 4
Input Only (Numbers) 8
CMOS I/0 Only (| ) 45
1/0 Ports High Current Drive Port 8
Pull-Up Resi 13
NMOS Push-Pull -
Interrupts(Sources) | External 11
. .| On-Chip Debug Yes
AL I D On-Board Flash Program Yes
Other Functions | ROM Correction F Yes
Pack FP-64K, FP-64A

1 to 20MHz/4.0 to 5.5V

Operating Frequency/Supply Voltage

Operating Ambient Temperature (‘C)
* M: mask ROM version, F: F-ZTAT version

-40 to 85, -40 to 105, -40 to 125
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e Specifications (H8/300H Tiny Series)

ROM(Bytes) 32K 56K
RAM(Bytes) 2K [ 3K
Memory EEPROM(Bytes) -
ROM Type* [ F [ [ [ F
Program Security Yes
CPU H8/300H Core
CPU Basic Instr 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock Generation Circuit 2 circuits (system clock circuit, on-chip sub clock oscillator)
PLL -
Subclock Yes
On-Chip Oscillator -
Oscillation Stop D i -
Clock Freq y Divider 1/n(n=1, 8, 16, 32, 64)
Support 4 power save modes and module standby function ,
system clock divider.
EIDEnD Standby mode
Sub active mode (when using on-chip oscillation sub clock)
Sleep mode
Sub sleep mode (when using on-chip oscillation sub clock)
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage D ion/LVD Yes (option)
A/D Converter Resolution X Channels 10-bitx 8
and Hold Yes
8-bit Timer B1X1, Timer VX1, Sub timer X 1
16-bit Timer ZX1
P Timer B1, Timer V, Sub timer, Timer Z
Timer Input Capture Timer Z
Output Compare Timer V, Timer Z
PWM Output Timer V, Timer Z
Event Counter Timer B1
3-Phase Inverter Control Timer Z
Watchdog Timer Yes ( internal oscillator)
Serial Interface [ Clock Sync./ Clock Async. 2
I’C-bus -
SSU/Special Serial I/0 2
Ch I 1
A Buffers 4
[ Input Only (Numbers) 8
CMOS I/0 Only (Numbers) 45
1/0 Ports High Current Drive Port 8
Pull-Up Resistor 13
NMOS Push-Pull -
pts( External 1
0 .| On-Chip Debug Yes
L U On-Board Flash Program Yes
Other Functions | ROM Correction F Yes
Packag FP-64K, FP-64A
[o) ing Fi / 1 to 20MHz/4.0 to 5.5V

P 9 Y PPy ag
Operating Ambient Temperature ('C)
* M: mask ROM version, F: F-ZTAT version

-40 to 85, -40 to 105, -40 to 125




e Specifications (H8/300H Tiny Series)

ROM(Bytes)
RAM(Bytes) 3K 4K 3K 4K 3K 4K
Memory EEPROM(Bytes) - 512
ROM Type* [ [ F [ M [ m_ [ F
Prog Security Yes
CPU H8/300H Core
CPU Basic Instructions 62
Minimum Instruction Execution Time (ns) 100(@20MHz)
Clock ion Circuit 2 circuits (sy clock circuit, on-chip sub clock oscillator)
PLL -
Subclock Yes
On-Chip Oscillator -
Oscillation Stop D -
Clock Freq y Divider 1/n (n=1, 8, 16, 32, 64)
Support 4 power save modes and module standby function , system clock divider.
Standby mode
Power Save Sub active mode (when using sub clock at 32kHz)
Sleep mode
Sub sleep mode (when using sub clock at 32kHz)
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage D ion/LVD Yes (option)
F ion X CI 10-bitx8
LD CImE Sample and Hold Yes
8-bit RTC X1, Timer B1x1, Timer VX1
16-bit Timer Zx1
P | RTC, Timer B1, Timer V, Timer Z
Timer Input Capture _ Timer_Z
Output Comp Timer Z, Timer V
PWM Output 14-bit PWM, Timer Z, Timer V
Event Counter Timer B1
3-Phase Inverter Control Timer Z
Watchdog Timer Yes (sel ble internal oscillator)
Serial Interf: T Clock Sync./ Clock Async. 2
F’C-bus 1
SSU/Special Serial /0 -
Channels -
o Buffers -
Input Only (Numbers) 8
CMOS I/0 Only ({ ) 45 43
I/0 Ports High Current Drive Port 8
Pull-Up Resi 13
NMOS Push-Pull 2
Interrupts(Sources) | External 1
On-Chip Debug Yes
AL I 5D On-Board Flash Program Yes
Other Functions | ROM Correction F Yes
Pack FP-64K, FP-64A FP-64K

Ograﬁng Frequency/Supply Voltage

1 to 20MHz/4.0 to 5.5V

Operating Ambient Temperature (‘C)

-40 to 85, -40 to 105, -40 to 125

* M: mask ROM version, F: F-ZTAT version
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e Specifications (H8/300H Tiny Series)

ROM(Bytes) 8K 12K 16K
RAM(Bytes) 512
Memory EEPROM(Bytes) -
ROM Type* M
Program Security Yes
CPU H8/300H Core
CPU Basic Instr 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock ion Circuit 2 circuits (System clock circuit, Sub clock circuit)
PLL -
Subclock Yes
Clock On-Chip Oscillator -
Oscillation Stop D i -
Frequency Divider 1/n (n=1, 8, 16, 32, 64)
eI Support 4 power save modes and module standby function , system clock divider.

Standby mode, Sub active mode (when using sub clock at 32kHz), Sleep mode, Sub sleep mode (when using sub clock at 32kHz)

Power Supply | Power-On Reset/POR

Yes (option)

Voltage Detection | Low Voltage Detection/LVD Yes (option)
Resolution X C| 10-bitx 8
AID Converter |s- mple and Hold Yes
8-bit Timer AX 1, Timer B1 X1, Timer VX1
16-bit Timer WX 1
Prescaler Timer A, Timer B1, Timer V, Timer W
Timer Input Capture Timer W
Output Compare Timer W
PWM Output Timer V, Timer W
Event Counter Timer B1
3-Phase Inverter Control -
Watchdog Timer Yes (selectable internal oscillator)

Serial Interface | Clock Sync./ Clock Async.

I*C-bus

SSU/Special Serial /0

Channels -
G Buffers -
Input Only (Numbers 8
CMOS 1/0 Only ( ) 29
I/O Ports High Current Drive Port 8
Pull-Up Resi 13
NMOS Push-Pull 2
Interrupts(Sources) | External 1
5 .| On-Chip Debu Yes
IR On-Boal?d Flasthrogram Yes
Other F { ROM Correction Yes
F FP-48B, FP-64K, FP-64A
o] ing Fr 1 to 20MHz/4.0 to 5.5V

1! y PPy g

Orgerating Ambient Temperature ('C

-40 to 85, -40 to 105, -40 to 125

* M: mask ROM version



e Specifications (H8/300H Tiny Series)

ROM(Bytes)

24K

32K

RAM(Bytes)

1K

I 2K 1K

Memory EEPROM(Bytes)

ROM Type*

I F 1]

Program Security

Yes

CPU

H8/300H Core

CPU Basic Instructions

62

Minimum Instruction Execution Time (ns)

100 (@20MHz)

Clock ion Circuit

clock circuit, Sub clock circuit)

PLL

Yes

On-Chip Oscillator

Clock Oscillation Stop D

Frequency Divider

1/n (n=1, 8, 16, 32, 64)

Power Save

Support 4 power save modes and

clock divider.

dul y function , sy

Standby mode, Sub active mode (when using sub clock at 32kHz), Sleep mode, Sub sleep mode (when using sub clock at 32kHz)

Power Supply | Power-On Reset/POR

Yes (option)

Voltage Detection | Low Voltage D ion/LVD Yes (option)
Resolution X C 10-bitx 8
A/D Converter g mple and Hold Yes
8-bit Timer AX1, Timer B1 X1, Timer VX1
16-bit Timer W X1
Prescaler Timer A, Timer B1, Timer V, Timer W
. Input Capture Timer W
ey Output Compare Timer W
PWM Output Timer V, Timer W
Event Counter Timer B1

3-Phase Inverter Control

Yes (selectable internal oscillator)

Watchdog Timer
Serial Interf: Clock Sync./ Clock Async.

1

I’C-bus 1
SSU/Special Serial /0 -
Channels -
Al Buffers -
Input Only (Numbers) 8
CMOS /O Only (N ) 29 27
I/0 Ports High Current Drive Port 8
Pull-Up Resi 13
NMOS Push-Pull 2
Interrupts(Sources) | External 1
9 .| On-Chip Debu Yes
e On-Boa.r)d Flasthrogram Yes
Other Fi ROM Correction F Yes
F g FP-48B, FP-64K, FP-64A FP-64K
Operating Freq y/Supply Voltage 1 to 20MH2/4.0 to 5.5V

Operating Ambient Temperature (‘C)

-40 to 85, -40 to 105, -40 to 125

* M: mask ROM version, F: F-ZTAT version
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Automotive MCUs

¢ Memory Capacity (ROM/RAM) (H8/300H Series)

ROM (Bytes) I ' |
! :
HD64336057G) FZ H
HDG4336057 ) FZ H —:322222;“ i)
HDG43360376) FZ H HNIEHED P
HD64336037 ) FZ H

1
|( HD64336036G) FZ H I I( HD6433686G ) FP H
L( HD64336036 ) FZ H J L( HD6433686 ) FP H )
1 1

1
|( HD64336035G) FZ H I I( HD6433685G ) FP H
L( HD64336035 ) FZ H J L( HD6433685 ) FP H )

HD64336014G
HD64336014

|
:ggzgggggzs HD64336846 ) FP H ADGAF3E846 > FP H
HpsAas6s HD6433684 ) FP H HDG4F368_> FP H
HD6433604
HD64836948

((HD6433683G ) FP H
((HD6433683 ) FPH

!

(HD64336032G) FZ H |<HDMF36I]1Z§> FP FY I ((HD6433682G ) FP H
((HD64336032 ) FZ H L<HDG4F35I]1Z > FP FYJ L( HD6433682 ) FPH
1 1

: RAM
512 1K 2K 3K 4K (Bytes)

D Indicates the mask ROM version.
:} Indicates the flash memory version.

Package
H | QFP__ (PRQP0064GB-A(FP-64A))
FP | LQFP (PLQP0064KB-A(FP-64K))
FY | LQFP (PLQP0048KC-A(FP-48B))

*Itis an old package code inside ()
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e Specifications (7600, 740 Series)

ROM(Bytes) 32K+4K
RAM(Bytes) 512 2K 384 \ 512 1K
Memory ROM Type* M [ o M [ o M F
Data Flash -
Program Security - ‘ ID code check function, ROM code protecting function (Only Flash memory version)
CPU 7600 Core | 740 Core
Basic Instructions 7
CPU Minimum Instructon Execution Time (ns) 200 (@10MHz) [ T-ver : 250 (8MHz), 1.0 (4MHz) V-ver : 500 (8MHz), 1.0 (4MHz)
Multiplier -
M IA'FI, A |2 1 e
DMA DMAC (Ch Is) -
Clock G ion Circuit 1 circuit (Main clock) 2 circuits (Main clock, On-chip oscillator)
PLL -
Subclock -
Clock On-Chip Oscillator - Yes
Oscillation Stop D i - Yes
Frequency Divider 1/n(n=2,8) 1/n(n=1,2, 8,128)
Power Save Normal operating, Sleep mode, Wait mode Wait mode, Stop mode, On-chip oscillator operating
m’a"; SUPPIY | | 0\, oltage Detection/LVD - 10-bit x 8 (36-pin version) 10-bit x 6 (32-pin version)
AID Converter Resol X Channels 8-bit X 8 channels -
ple and Hold —
D/A Converter | Resol X Channels -
8-bit Timer X, Timer Y Timer 1x1, Timer Xx 1
16-bit Timer 1, Timer 2, Timer 3 Timer AX1, Timer Bx1
Input Capture - 2 (also used as Timer A and B)
Output Comp. - 4 (also used as Timer A and B)
Timer PWM Output Timer 2, Timer 3 -

Real-Time Port -

Timer A, Timer B

Event Counter Timer X, Timer Y Timer X
2-Phase Encoder Input | Timer X (Two-phase pulse signal prc ing) -
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. 1 (UART) ‘ 2 (UARTO, UART1) ‘ 2 (Sl/01, SI/02)
Serial Interface | Clock Sync. Only 1 (SI/0) ‘ -
Clock Async. Only -
I*C-bus -
IEBus -
Smart Card/SIM -
SSU/Special Serial I/0 -
CAN [ Channels 1(CAN2.0B) [ —
[ Buffers 1 (Transmit), 2 (Receive) ‘ -
CRC C: 1 Circuit -
Input Only (Numbers) 1 [ -
CMOS 1/0 Only (Numbers) 35 \ 72 \ 29 (36-pin version), 25 (32-pin version)
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port — ‘ 16 (36-pin version), 14 (32-pin version)
Pull-Up Resistor Yes \ 16 (36-pin version), 14 (32-pin version)
Interrupts(Sources) | External ‘ 6
. .| On-Chip Debug - Yes
Debuggng Functon On-Board Flash Program - Yes
ROM Correction Function -
Other Functi Others 1 - Key-on wakeup
Others 2 - Permitting RC oscillation
Packag 44-pin QFP 80-pin QFP 36-pin SSOP, 32-pin LQFP
Operating Frequency/Supply Voltage 10MHz/4.0 to 5.5V 8MHz/2.4 to 5.5V, 8MHz/2.7 to 5.5V (Flash memory version)
Operating Ambient Temperature (‘C) T-ver:-40 to 85, V-ver:-40 to 125 T-ver:-40 to 85, V-ver:-40 to 125

* M: mask ROM version, F: flash memory version, O: one-time PROM version

% : New product
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Automotive MCUs

e Memory Capacity (ROM/RAM) (7600, 740 Series) 80-pin 44-pin 36-pin 32-pin (32
ROM (Bytes) ! ! ! !
: : : : (80)
i C ! M37632EF | FP
m : \ : ( (QM37633MFT ) FP
| | | ()
m : : T 1 FP
32K+4K : : :
l I
: :
I '
! !
: ' : RAM
384 512 1K 2K (Bytes)
:) The M in M3xxxxMx indicates the mask ROM version. Package Le?rdn nF;i)tch

:} The F in M3xxxxFx indicates the flash memory version.

32-pin | GP | 32-pin LQFP(PLQP0032GB-A(32P6U-A) 0.8
|:| The E in M3xxxxEx indicates the one-time PROM version. P pIICOFR(ELQ { )

36-pin | FP | 36-pin SSOP(PRSP0036GA-A(36P2R-A))| 0.8
44-pin | FP | 44-pin QFP(44P6N-A) 0.8
80-pin | FP | 80-pin QFP(PRQP0080JA-A(80P6S-A)) | 0.65

% : New product
* Itis an old package code inside ()




CAN MPUs and MCUs

Renesas has developed a line of high-performance MPUs and MCUs incorporating on-chip CAN
controllers that provide full support for CAN (Controller Area Network), the standard vehicle LAN protocol
in the European automotive market. These MPUs and MCUs are available in versions with an operating
temperature range of -40°C to 125°C, a key requirement for automotive applications. (The standard
operating temperature range is -40°C to 85°C.) The rugged characteristics of these MPUs and MCUs
means that systems incorporating them can be designed for a wide range of operating environments.

e Specifications (SH7750 Series)

Series SH7750
Group SH7760
Type No. HD6417760BP | HD6417760BL
ROM(Bytes) -
RAM(Bytes) 2KB (MFI shared) + 8KB (USB shared)
Memory Data Flash -
ROM Type* L
Cache Memory 16K (instruction) /32K (data) 2-way set-associative
Program Security -
CPU SH-4 Core
Basic Instructions 91
Minimum Instruction Execution Time (ns) 2.5 (@200MHz)
Dhrystone Performance 360MIPS/200MHz, 1.4GFLOPS/200MHz
CPU Multiplier 32x32—64
Multiply-Accumulate Instruction 32x32+64—64
Barrel Shifter Yes
FPU Yes
MMU Yes
DMA DMAC (Channels) 8
DTC/DMACII -
Address Space (Bytes) 448M

Bus State Controller

SRAM/SDRAM/MPX/BurstROM/Byte Control SRAM/PCMCIA

Bus Structure

Separate bus (8/16/32-bit), Multiplex bus (32-bit)

External Bus | SDRAM Controller Yes
Expansion DRAM Controller -
PCI Controller -
Endian Conversion Yes
Host Interface Multifunction interface (MFI)
Clock ion Circuit 1 circuit
PLL Yes
RTC -
Elock Oscillation Stop D -
Frequency Divider Yes
Power Save Sleep mode, Standby mode, Module standby mode
Power Supply _

Voltage Detection

Power-On Reset/POR

Resolution x Channels 10-bitx4
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold Yes
D/A Converter | Resolution X Channels -
8-bit -
16-bit *Compare match timer 4ch (Selectable 16-bit, 32-bit)
32-bit Timer unitx3
Prescaler Yes
Timer Input Capture 1 (using Timer unit)
Output Compare 1 (using Compare match timer)
PWM Output -
Event Counter -
2-Phase Encoder Input -
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. 3
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus 2ch
Smart Card/SIM T=0 (Subset) /T=1 (Subset)
SSU/Special Serial /0 Yes
Channels 2
AN Buffers 32
Ethernet -
USB HOST Yes
USB Function -
IrDA -
LCD Yes
Input Only (| s) -
CMOS I/0 Only (Numbers) 69
High Voltage Port (N ) -
LojRore N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up R Yes
Interrupts(Sources) | External NMI + 15 external (15 level) or 4 external
Boundary Scan/JTAG Yes
Debugging Function | On-Chip Debug Yes
On-Board Flash Program -
ROM Correction Function -
Audio codec interface (HAC) X 2 channels
Serial sound interface (SSI) x 2 channels
Other Functions Multimedia card interface (MMCIF)

Others

Multifunction interface (MFI)

(* Some pins for each module are multiplexed.)

BP-256F, BP-256B

Operaiing Frequency/Supply Voltage

200MHz/1.5V/3.3V (I/0)

Operating Ambient Temperature (‘C)
Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* L: ROM-less version

-20 to 75/-40 to 85 * : differ from each product
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e Specifications (SH7050 Series)

ROM(Bytes)

512K

i

RAM(Bytes)

32K

48K

Data Flash

MerLy ROM Type*

Cache Memory

\
F

Program Security

CPU

SH-2E Core

Basic Instr

79

Minimum Instruction Execution Time (ns)

25 (@40MHz) [

12.5 (@80MHz)

Dhrystone Performance

52MIPS (40MHz) |

CPU Multiplier

104MIPS (80MHz)

32x32—-64

Multiply-Accumulate Instruction

32Xx32+64—64

Barrel Shifter

FPU Yes
MMU -
DMA DMAC (Channels) 4
DTC/DMACT -
Address Space (Bytes) 16M
Bus State Controller Yes
Bus Structure SRAM
External Bus | SDRAM Controller -
Expansion DRAM Controller -
PCI Controller -
AeTe = —
Host Interface -
Clock ion Circuit 1 circuit
PLL Yes
RTC -
Eitortx Oscillation Stop D -
Freq y Divider -
Power Save Sleep mode, Software standby mode, Hardware standby mode
‘I;:I:e: Dseltlepczlo‘: Power-On Reset/POR -
Resolution X Cl 10-bit x 32
A/D Converter | Sample and Hold 3ch
Multi-Channel Sample and Hold -
D/A Converter | Resolution X C| -
8-bit -
16-bit 65 (ATU-II)
32-bit -
P ATU-II
Timer Input Capture ATU-TI
Output Compare ATU-IU
PWM Output ATU-TI
Event Counter ATU-I
2-Phase Encoder Input -
3-Phase Inverter Control -
Watchdog Timer Yes
Clock Sync./ Clock Async. 5
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus -
Smart Card/SIM -
SSU/Special Serial I/0 -
Channels 2
AN Buffers 32 I 64
Ethernet -
USB HOST -
USB Function -
IrDA -
LCD -
Input Only ( s) -
CMOS /0 Only (Numbers) 149
High Voltage Port (| ) -
VO Ports 1y ctammel Open Drain Port (umbers -
High Current Drive Port -
Pull-Up Resistor -
Interrupts(Sources) | External 9
Boundary ScanJTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program Yes

Other Functions | ROM Correction F

P

FP-256H, BP-272

0 ing Fi
P 1gireq y PPy g

40MHz/3.3V (internal) (5.0V external I/O, 3.3V bus) I

80MHz/3.3V (5.0V external I/O, 3.3V bus)

Operating Ambient Temperature (‘C

-40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* F: F-ZTAT version



e Specifications (SH7047 Series)

ROM(Bytes) 256K 128K
RAM(Bytes) 12K \ 8K
Memory Data Flash -
ROM Type* F [ [
Cache Memory -
Program Security Yes
CPU SH-2 Core
Basic Instructions 62
Minimum Instruction Execution Time (ns) 20 (@50MHz)
Dhrystone Performance 65MIPS(50MHz)
CPU Multiplier 32x32—-64
Multiply-Accumulate Instruction 32x32+64—64
Barrel Shifter -
FPU -
MMU -
DMAC (Channels) -
BLAR DTC/DMACT DTC
Address Space (Bytes) 256K

Bus State Controller

Wait state (1 to 15 wait, can be

with an external signal)

Bus Structure

Separate bus (8-bit)

External Bus | SDRAM Controller

DRAM Controller

PCI Controller

o] sion -

Host Interface -

Clock ion Circuit 1 circuit

PLL Yes

RTC -
Clock Oscillation Stop D Yes

Freq y Divider -

Power Save Sleep mode, Software standby mode, Module standby mode
c;:er:;;z:’yn Power-On Reset/POR -

Resolution x C| 10-bit X 8 X 2 unit
A/D Converter | Sample and Hold Yes

Multi-Channel Sample and Hold 2unit

D/A Converter | Resolution x C

8-bit -
16-bit 7 (MTU, MMT, CMT)
32-bit -
P MTU
Timer Input Capture MTU
Output Compare MTU
PWM Output MTU
Event Counter MTU
2-Phase Encoder Input MTU
3-Phase Inverter Control MTU, MMT
Watchdog Timer Yes
Clock Sync./ Clock Async. SCIx3
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus -
Smart Card/SIM -
SSU/Special Serial /0 -
Channels 1
AN Buffers 32
Ethernet -
USB HOST -
USB Function -
IrDA -
LCD -
Input Only ( s) 16
CMOS I/0 Only (Numbers) 53
High Voltage Port (Ni ) -
VO Ports 1 orannel Open Drai Port (Numbers) -
High Current Drive Port Yes
Pull-Up Resistor -
Interrupts(Sources) | External 5
Boundary Scan/lJTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program Yes
Other Functions | ROM Correction Function -
Pack FP-100M
Operating Freq y/Supply Voltage 5 (@50MHz)

Operating Ambient Temperature (‘C)

-20 to 75, -40 to 85

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* F: F-ZTAT version, M: mask ROM version
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¢ Specifications (M32R/ECU Series)

ROM(Bytes) 256K 384K 512K m
RAM(Bytes) 16K | 32K | 24K 64K | 176K 64K
Memory ROM Type* F
Data Flash - Yes (Option) -
Program Security Flash memory protecting ID, Protecting by FP pin, Protecting by FENTRY bit, Protecting by lock bit
CPU M32R core M32R-FPU core (on-chip single-precision FPU)
Basic Instructions 83 100
Minimum Instruction Execution Time (ns) 3?52'(5@&&'\2;3,1) TFP:25 (@40MHz), VFP:31.25 (@32MHz) ( @;giﬁst) ! @71:;'2‘11) (@ 16653 Hz) ! @71:;'2‘11) (@ 16653 Hz)
cPU Multiplier 16x32—48
Multiply-Accumulate i 16X 32+56—56
Barrel Shifter Yes
FPU - \ Yes
DMA DMAC (Ch Is)! 10
St e Address Space (Bytes) 2M 31M
= . External Bus Interface | Wait controller (1 to 4 wait cycles inserted +pr ged by external WAIT signal input) | Wait controller (0 to 15 wait cycles inserted + prolonged by external WAIT signal input)
- Bus Structure Separate bus (16-bit)
Clock Generation Circuit 2 circuits (Oscillation Circuit, PLL)
Clock PLL Yes (4-multiplier) ‘ Yes (8-multiplier)
- Oscillation Stop Detection - Yes
Resolution X Channels 10-bit x 32* 10-bitx 16
A/D Converter | Sample and Hold - Yes
Multi-Channel Sample and Hold - Yes (synchronous ling function)
D/A Converter | Resolution x Channels 8-bitx 2° -
16-bit TOM)T(;QIZSTE;&TI:DXZ' TOPx 11, TIOX 10, TMS X8 TOPx 11, TIOX 10, TMS X8, TID X 2
24-bit - TOUX 16
32-bit TML x4 TML X8
Timer Prescaler Yes
Input Capture TMS, TML, TPD TMS, TML
PWM Output TOM TIO TIO, TOU
Event Counter TID, TEP - TID
2-Phase Encoder Input TID - TID
3-Phase Inverter Control TOM - TOU
Clock Sync./ Clock Async. | 4(S100, 5101, $104, S105) 2 (Sl100, SI01) 4 (SI00, SIOf1, SI104, SI05)
Seriallnerace | ¢1ock Asyne. Only o sion 2 (5102, 5103)
CAN Ct | 2 (Ver.2.0B active)
Buffers(Each ct 1) 16 (transmit / receive buffers) 32 (transmit / receive buffers)
1O Ports Input Only (Numbers) 17 1 (Input level switch function) 1 (Input level switch function, Output drive performance switch function, Noise canceller control function)
CMOS 1/0 Only (Numbers) 81 95 (Input level switch function) 96 (Input level switch function, Output drive performance switch function, Noise canceller control function)
Interrupts(Sources)| External 17 1 27
Boundary Scan/JTAG Yes
Debugging Function | On-Chip Debug Yes (Scalable debugging interface, Real-Time Debugger) Yes (Scalable debuﬁg:gB:;l;ir:f;:ghg;e al-Time Debugger,
On-Board Flash Program Yes
Other Functions | Direct RAM Interface - \ Yes
Package 144-pin LQFP
3.8v os:ngle Sﬂ?i”lm TFP:3.3V single, 5.0V single or 3.3 and 5.0V dual-power-supply,
Operating Frequency/Supply Voltage 3.3 and 5.0V 3.3V or 5.0V single-power-supply 'mmmsj,f UFP:3.3V si_ngle or 3.3 and 5.0V dual-power-supply,
dual-power-supply P — VFP:3.3V single or 3.3 and 5.0V dual-power-supply,
-40 to 85 -40 TFP:-40 to 85 (@160MHz),
Operating Ambient Temperature (°C) (?: 2:" 1H ;;’ \./r::':g ttg fgs((@@f‘ggn“r;;’) to UFP:-40 to 105( (@1 60MHL),
(@32MHz) 125 VFP:-40 to 125 (@128MHz2)
1 Only transfers to on-chip RAM and the on-chip peripheral I/O area are supported. Transfers to on-chip ROM or the external expansion area are not supported. % % : Under development
2 Continuous operation at temperatures exceeding 85° C cannot be guaranteed. Ct considering ications where the i ds 85° C are requested to consult with Renesas.

3 Of these, one channel includes an automatic wave detection function.
* The A/D Converter has 12 channels of dedicated analog input pins and 20 other channels of analog input pins which are shared with input/output ports or internal peripheral I/O input/output pins
* F: Flash memory version
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e Memory Capacity (ROM/RAM) (M32R/ECU Series) 144-pin

ROM (Bytes)

1
1
1
1
1
1
1
1
1
1
:
' (1a4)
FP
FP
1
1
I
(i4)
FP
FP

3

16K 24K 32K 64K 176K (pytes) -

RAM
- TheEin M3xxxx£x indicates the flash memory version. Package Lead Pitch
(mm)

144-pin | FP_| 144-pin LQFP_(PLQP0144KA-A(144P6Q-A)) 0.5

% % : Under development
* Itis an old package code inside ()
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e Specifications (M32C/80 Series)

ROM(Bytes) 128K 512K
RAM(Bytes) 10K 12K 10K 31K
Memory ROM Type* M F
Data Flash -
Program Security - 1D code check function, ROM code p ing function
CPU M32C/80 Core
Basic Instructions 108
cPU Minimum Instruction Execution Time (ns) 31.3 (@32MHz)
Multiplier 16xX16—32
Multiply-Accumulate I 16X16+48—-48
Barrel Shifter Yes
DMA DMAC (Ch Is) 4
DTC/DMACII DMAC II (Starts by all peripheral interrupt factors)
Address Space (Bytes) 16M - 16M -
Support for insertion of 1 to 3 wait states, Support for insertion of 1 to 3 wait states,
External Bus Interface Outputs 4 chip-select signals - Outputs 4 chip-select signals -
(Cso, Cs1, CS2, CS3) (CS0, Cst, €S2, CS3)
External Bus
Expansion Selectable fro_m Separate bus, Multiple_x bus,_ Selectable from Separate bus, Mulliple}( hus,.
Address Bus Width can be selected (8-bit/16-bit), Address Bus Width can be selected (Bbt/16-bif),
Bus Structure The number of output address buses - Thenumberofouput s buses -
can be selected (16/20) can be selected (16120)
DRAM Controller Yes - Yes -
Clock Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop Di Yes
Freq y Divider 1n(n=1,2,3,4,6,8,10,12, 14, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power C: ption, On-chip Oscillator, On-chip Oscillator Low-Power Consumption), Wait mode and Stop mode
ng;; _S upgly Low Voltage Detection/LVD -
Resolution x Channels |  10-bitx 26 ‘ 1000 | 10-bitx26 ‘ 1000 | 10-bitx26 ‘ 1000 10-bitx26 ‘ oo (120;?:::::) (120::";:‘“3:) (120;?::;;":)
S/DICE e Sample and Hold Yes
Multi-Channel Sample and Hold - ‘ Yes
D/A Converter | R ionXCh | 8-bitx2
16-bit Timer AX5, Timer BX6
Input Capture 5 12 5 12 5 12 5 12 5 12 5
Output Compare 8 20 8 20 8 20 8 20 10 28 10
5 (Timer A)+ |5(TimerA)+ | 5 (Timer A)+ |5(TimerA)+ | 5 (Timer A)+ |5(TimerA)+ | 5 (Timer A)+ |5(TimerA)+ | 5 (Timer A)+ |5(TimerA)+ | 5 (Timer A)+
PWM Output 8 (Intelligent |2 (ntelligent| 8 (Intelligent |20(inteligent| 8 (Intelligent |2 (ntelligent| 8 (Intelligent |20(inteligent| 10 (Intelligent |28(nteligent| 10 (Intelligent
Timer 1/0) 10) 1/0) 10) 1/0) 10) 1/0) 10) 1/0) 10) 1/0)
Real-Time Port 3 (Intelligent |8 (ntelligent| 3 (Intelligent |8(intelligent| 3 (Intelligent |8(intelligent| 3 (Intelligent |8(intelligent| 4 (Intelligent |16(ntelligent| 4 (Intelligent
1/0) 10) 1/0) 10) 1/0) 10) 1/0) 10) 1/0) 10) /0
Event Counter 11 (Timer A, Timer B)
2-Phase Encoder Input Event counter two-phase pulse signal pr ing X 3 (Timer A2, Timer A3, Timer A4) + 2 (Intelligent I/0)
3-Phase Inverter Control Three-Phase Motor Control Timer X 1(Timer A4, Timer A1, Timer A2, Timer B2, Dead Time Timer)
Watchdog Timer 15-bit (Pi ler) X1
Serial Interf: [ Clock Sync./ Clock Async. 5 (UARTO to UART4) + 2 (Intelligent I/0)
I’C-bus 5 (UARTO to UART4)
IEBus 5 (UARTO to UART4) + 1 (Intelligent I/0)
Smart Card/SIM 5 (UARTO to UART4)
SSU/Special lSerial /0 5 (UARTO to UART4)
Ch I 1 (CAN2.0B)
CAN [ Buffers 16
IrDA -
CRC C: ion Circuit 1 (Based on CRC-CCITT)
X/Y Converter Yes
Input Only (Numbers) 1
VO Ports | -CMOS 10 Only (Numbers) 85 [ 121 ] 85 [ 121 ] 85 [ 121 ] 85 [ 121 ] 85 [ 121 ] 85
N-Channel Open Drain Port (Numbers) 2 (P7_0,P7_1)
Pull-Up R Yes (Pull-up resistor can be set every four ports)
Interrupts(Sources) | External 8 ‘
. .| On-Chip Debug - Yes
Daopne it On-Board Flash Program - ‘ Yes
ROM Correction Fi 4
ST Others —
Packag 100-pin QFP, 100-pin LQFP, 144-pin LQFP
Operating Frequency/Supply Voltage ggm:z;g :g ggz 32MHz/4.2 to 5.5V ggm:;/lgg :g :gz 4_22"\:|;_7;V
Operating Ambient Temperature (°C) -20 to 85, -40 to 85 -40 to 85 [ -40 to 125 -20 to 85, -40to 85 |-40to0 85 [ -40 to 125

*M: mask ROM version, F: flash memory version



e Specifications (M32C/80 Series)

ROM(Bytes) - 128K 192K 320K 320K +4K 384K +4K 512K +4K
RAM(Bytes) 10K 16K 24K
Memory ROM Type* L M F
Data Flash - Yes
Program Security - ID code check function, ROM code pr ing function
CPU M32C/80 Core
Basic Instructions 108
cpPU Minimum Instruction Execution Time (ns) 31.3 (@32MHz2)
Multiplier 16xX16—32
Multiply-Accumulate 16X 16+48—48
Barrel Shifter Yes
DMA DMAC (Ct Is) 4
DTC/DMAC I DMAC II (Starts by all peripheral interrupt factors)
Address Space (Bytes) 16M - 16M - 16M -
Suppoonullt:uzs::ﬁ;:;g:i;z}smtes, Support for insertiqn of 1to 6 wait states, Summ:;:? d
External Bus Interface (CS0,CSt, €S2, €53) - Outputs 4 chip-select signals - sl —
Page mode support (ROMless version only). (CS0, Cs1, €S2, CS3) (680, C81,082,083)

External Bus

Seletable rom Separatebus,

£ ) Selectable lrpm Separate bus, Muplex bus,
Xpansion Multiplex bus, . '
Address Bus Width can Selectable from Separate bus, Multiplex bus, Adtess Bus Vidhean
Bus Structure be selected (B-bit16-bt), - Address Bus Width can be selected (8-bit/16-bit), - be stleted (16, -
The number of oulput adress buses The number of output address buses can be selected (16/20) Th!ﬂ:;";::'hm:ml
can be selected (16/20) pre—""Y
DRAM Controller -
Clock G Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2,3,4,6,8, 10,12, 14, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power Consumption, On-chip Oscillator, On-chip Oscillator Low-Power Consumption), Wait mode and Stop mode
‘7;:::;;’:53' Low Voltage Detection/LVD Low voltage - Low voltage - Low voltage -
Resolution x Channels 10-bit [10-bit| 10-bit |10-bit|10-bit|10-bit| 10-bit |10-bit| 10-bit 10-bit‘ 10-bit 10-bil‘ 10-bit  [10-bit| 10-bit| 10-bit| 10-bit| 10-bit| 10-bit [10-bit| 10-bit| 10-bit | 10-bit | 10-bit
X10 [ x18| X26 |x34|x26|x34| X26 |x34| X26 |x3é4| X26 |x34| XxX26 |x34|x26|x34|x26|x34| Xx26 |x34|x26|x34|x26| x34
A/D Converter —— -
ple and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels 8-hitx 2
16-bit Timer AX5, Timer BX6
Input Capture 8
Output Compare 8
" PWM Output 5 (Timer A) + 8 (Intelligent 1/0)
Timer =
Real-Time Port -
Event Counter 11 (Timer A, Timer B)
2-Phase Encoder Input Event counter two-phase pulse signal pr ing X 3 (Timer A2, Timer A3, Timer A4) +1 (Intelligent I/0)
3-Phase Inverter Control Three-Phase Motor Control Timer X 1 (Timer A4, Timer A1, Timer A2,Timer B2, Dead Time Timer)
Watchdog Timer Yes
Serial Interface [ Clock Sync./ Clock Async. 5 (UARTO to UART4) + 2 (Intelligent 1/0)'
I*’C-bus 5 (UARTO to UART4)
IEBus 5 (UARTO to UART4)
Smart Card/SIM 5 (UARTO to UART4)
SSU/Special lSerial 110 5 (UARTO to UART4)
Channels 1 (CAN2.0B)
CAN [ Buffers 16
IrDA -
CRC Calcul; 1 Circuit 1 (Based on CRC-CCITT)
X/Y Converter Yes
Input Only (Numbers) 1
VO Ports | CMOS 0 Only (Numbers) | 45 [81] 85 [121]85[121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121]85][121]85 121
N-Channel Open Drain Port (Numbers) 2(P7_0,P7.1)
Pull-Up Resistor Yes (Pull-up resistor can be set every four ports)
Interrupts(Sources) | External ‘ 8
. .| On-Chip Debug - Yes
Debugging Function On-Board Flash Program - | Yes
ROM Correction Fi 8
Sl Others -
Packag 100-pin QFP, 100-pin LQFP, 144-pin LQFP
Operating Frequency/Supply Voltage | 0kl 7501055y | s2t08sy 20MHZ30 to 5.5V 421055V | DMHDII0R 421055V
Operating Ambient Temperature (°C) -20 to 85, -40 to 85 -40 to 85 -20 to 85, -40 to 85 -40 to 85 l -40 to 105 | -20 to 85, -40 to 85 | -40 to 85 | -40 to 105

1 Clock asynchronous (UART) of Intelligent I/O is 1 channel.
* L: ROM-less version, M: mask ROM version, F: flash memory version

% :New product Yk

: Under development
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e Specifications (M32C/80 Series)

ROM(Bytes) 320K +4K 384K +4K 512K +4K
RAM(Bytes) 24K 24K
Memory ROM Type* M F
Data Flash - Yes
Program Security - ID code check function, ROM code protecting function
CPU M32C/80 Core
Basic Instructions 108
cPU Minimum Instruction Execution Time (ns) 31.3 (@32MH2)
Multiplier 16XxX16—32
Multiply-A late | 16x16+48—48
Barrel Shifter Yes
DMA DMAC (Ch Is) 4
DTC/DMACII DMAC II (Starts by all peripheral interrupt factors)
Address Space (Bytes) 16M - 16M - 16M -
Support for insertion of 1 to 6 wait states, Support for insertion of Support for insertion of
ip- i 110 6 wait states, 110 6 wait states,
ExisipalBLslinieriace Oul(;z.g;"lccsf:?csgrcgssslinals - Outputs 4 chip-select signals - Outputs 4 chip-select signals -
Page mode support (ROMIess version only). (€S0, CSt, Cs2, CS3) (€S0, Cs, €S2, CS3)
External Bus
Expansion Selectable from Separate bus, Selecable from Seprat us, Seectabl from Seprate bus,
Multiplex bus, Address Bus Ntipex bus Adchess Bus With can Mutpex bus Address Bus With can
Bus Structure Width can be selected (8-bit/16-bit), - be stected (S5, - e et (), -
The number of output address buses The number ofoutputaddress buses The rumber ofoutputaddress buses
can be selected (16/20) can be selected (1620) can be selected (1620)
DRAM Controller -
Clock G ing Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop Di Yes
Freq y Divider 1n(n=1,2,3,4,6,8,10,12, 14, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power C: ption, On-chip Oscillator, On-chip Oscillator Low-Power Consumption), Wait mode and Stop mode
C;;’;er _S upgly Low Voltage Detection/LVD Low voltage - Low voltage - Low voltage -
Resouioncrammes| 231 [105] 1001 [ioafiouloaltonion to fivalionfioulicalioat] o [toat ool ouioun
A/D Converter
Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Ch | 8-bitx2
16-bit Timer AX5, Timer BX6
Input Capture 8
Output Compare 8
Timer PWM Output 5 (Timer A) + 8 (Intelligent 1/0)
Real-Time Port -
Event Counter 11 (Timer A, Timer B)
2-Phase Encoder Input Event counter two-phase pulse signal prc ing X 3 (Timer A2, Timer A3, Timer A4) +1 (Intelligent I/O)
3-Phase Inverter Control Three-Phase Motor Control Timer x 1 (Timer A4, Timer A1, Timer A2, Timer B2, Dead Time Timer)
Watchdog Timer Yes
Serial Interface [ Clock Sync./ Clock Async. 5 (UARTO to UART4) + 2 (Intelligent 1/0) !
I’C-bus 5 (UARTO to UART4)
IEBus 5 (UARTO to UART4)
Smart Card/SIM 5 (UARTO to UART4)
SSU/Special l'e"erial /0 5 (UARTO to UART4)
Ct | 2 (CAN2.0B)
CAN [ Buffers 16
IrDA -
CRC Calculation Circuit 1 (Based on CRC-CCITT)
X/Y Converter Yes
Input Only (Numbers) 1
/O Ports | CMOS O Only (Numbers) | 85 [121] 85 [121]85[121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 | 121
N-Channel Open Drain Port (Numbers) 2(P7_0,P7_1)
Pull-Up Resistor Yes (Pull-up resistor can be set every four ports)
Interrupts(Sources) | External ‘ 8
X .| On-Chip Debug — Yes
Debugging Fnclon G B oard Flash Program - \ Yes
. ROM Correction F 8
Other F Others
Pack 100-pin QFP, 100-pin LQFP- 144-pin LQFP
g 32MHz/4.2 to 5.5V 32MHz/ . X 32MHz/ 32MHz/4.2 to 5.5V 32MHz/
Operating Frequency/Supply Voltage 20MH2/3.0 to 5.5V 4.210 5.5V 333:533 :g §§¥ 4.2105.5V 20MH2/3.0 to 5.5V 4.210 5.5V
Operating Ambient Temperature (‘C) -20 to 85, -40 to 85 -40 to 85 | -40 to 105 | -20 to 85, -40 to 85 | -40 to 85 [ -40 to 105 | -20 to 85, -40 to 85 | -40 to 85 [ -40 to 105

1 Clock asynchronous (UART) of Intelligent I/O is 1 channel.

* M: mask ROM version, F: flash memory version

% :New product Y% : Under development



e Specifications (M32C/90, M32C/80 Series)

Group M32C/86** M32C/87** M32C/88** M32C/94** M32C/95**
* *
Pla & .
(B2 B ). s a5 8 A &|A|& A4 5 &5 4 A L4542
5] SIZ|R|a|a|5|C|(8|6|8|5|6|6|6|6|G|6|6|6|8|5|(6|6|6
Type No. g 3133 583 55| E|E|5|E|E|BE|E|E|E|E|E|B|IE|E|EL
5 Z 23|55 |a |5 (8 5| &5 55 85| 5|5 |55\ 5 5| k5|5 55
2 5| 5|2 | =% 23|32 L|3|3|s|s|22|a|/lalsals|8d|
8 |8|8/8|8/8/8/ 8/ 8|8/ 28/8/8|8/8|8/8/8|8/8|8/8|8/8|8
= = I I I I T S A I S - S S I I A I I I
ROM(Bytes) 512K +4K 512K 1M +4K 320K +4K | 384K +4K | 512K +4K | 384K +4K | 512K +4K | 768K +4K | 384K +4K | 512K +4K | 768K + 4K
RAM(Bytes) 24K 31K 48K 18K 24K 32K 40K 24K 32K 40K
Memory ROM Type* F M F
Data Flash Yes - Yes
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M32C/80 Core \ M32C/80 double speed CPU core
Basic Instructions 108
cpPuU Minimum Instruction Execution Time (ns) 31.3 (@32MHz) \ 15.6 (@64MHz)
Multiplier 16X16—32
Multiply-A 16xX16+48—48
Barrel Shifter Yes
DMA DMAC (Channels) 4
DTC/DMAC I DMAC II (Starts by all peripheral interrupt factors)
Address Space (Bytes) - 16M -
Support for insertion of 1 to 6 wait states,
External Bus Interface - Outputs 4 chip-select signals -
(CS0, Cs1, €S2, CS3)
External Bus
Expansion s Vil e G010
BusiSULCIUTE - The number of output address buses : -
can be selected (16/20)
DRAM Controller -
Clock Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2,3,4,6,8, 10,12, 14, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power C ption, On-chip Oscillator, On-chip Oscillator Low-Power C ption), Wait mode and Stop mode
m:;ernse ‘égﬁgl Low Voltage Detection/LVD - Low voltage -
Aesouion<crameis| 1038 | 10381 sous [t oatTom ot ot o ot o ot o ot ot
A/D Converter
Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Channels 8-hitx 2
16-bit Timer A X5, Timer Bx6
Input Capture 8 16
Output Compare 8 10 16 10 16 8 16
5 (Timer A) 5(TimerlA) EHM 5(TimerlA) EﬂinE(li 5 (Timer A)+8 ) _
PWM Output + 8 (Intelligent |+10 (Intelligent |+ffneligai| + 10 (Intelligent |+1nelgat (Intelligent 1/0) 5 (Timer A) + 16 (Intelligent 1/0)
Timer 1/0) 10) 1) 10) (]
. 3 (Intelligent (8fiigrt| 3 (Intelligent |8(nielignt
Real-Time Port - ( IlO)g [ W]ﬂ ( I/O)g [ W]g -
Event Counter 11 (Timer A, Timer B)
2-Phase Encoder Input Event counter two-phase pulse signal processing X 3 (Timer A2, Timer A3, Timer A4) +1 (Intelligent I/0)
3-Phase Inverter Control Three-Phase Motor Control Timer X 1 (Timer A4, Timer A1, Timer A2, Timer B2, Dead Time Timer)
Watchdog Timer Yes
5 (UARTO to |6 (UARTO to [T(UARToto| 6 (UVARTO to |T(UARTOt
. 4
Serial Interface | Clock Sync./ Clock Async. t‘:ﬁt:-ll;;ggnf t::g;z;‘f :J‘m&:i t::‘ﬂz;‘f m&; 5 (Ua:‘t:ﬁi;)egng‘p*'z 7 (UARTO to UART6)?
1/0)! 110)* 10 110)* 10)?
I’C-bus 5 (UARTO to UART4)
IEBus 5(UARTOto UARTA) |5 (VARTO to UART4)+1 ( 10)| 5 (UARTO to UART4)
Smart Card/SIM 5 (UARTO to UART4)
SSU/Special Serial /O 5 (UARTO to UART4)
CAN ‘ Channels 2 (CAN2.0B) 3 (CAN2.0B) ‘ 2 (CAN2.0B) ‘ 3 (CAN2.0B)
| Buffers 16 3(16)or1(16)+1(32) | 1(16)+1 (32) \ 2(16)+1(32)
IrDA — [ 1 (UARTO) —
CRC Calculation Circuit 1 (Based on CRC-CCITT)
X/Y Converter Yes
Input Only (Numbers) 1
VO Ports |CMOS 10 Only (Numbers) 121 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121] 85 [121
N-Channel Open Drain Port (Numbers) 2(P7_0,P7_1)
Pull-Up Resistor Yes (Pull-up resistor can be set every four ports)
pis(Sources) | External 8 [11] 8 [11] 8 [8[11[8[11[8[11][8[11]8[11] 8 [11
) .| On-Chip Debug Yes (Only Flash memory version)
Detugging Function = 4 Flash Program Yes (Only Flash memory version)
Otherf ROM Correction Functi 8
Others Two-phase stepping control -
Pack 144-pin LQFP | 100-pin QFP, 100-pin LQFP, 144-pin LQFP 100-pin LQFP, 144-pin LQFP
Operating Frequency/Supply Voltage | 45055y | 0wz to 5.5V 421055V 421055V
Operating A Temperature (°C) -40 to 85 -20 to 85, -40 to 85 -40 to 85
1 Clock asynchronous (UART) of Intelligent I/O is 1 channel.

2 At 100-pin version, Clock Sync. Serial : 6 channel Clock Async. Serial (UART) : 7 channel
*M: mask ROM version, F: flash memory version

% :New product % : Under development
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CAN MPUs and MCU

e Memory Capacity (ROM/RAM) (M32C/90, M32C/80 Series) 144-pin (380 100-pin (100
ROM (Bytes)*

M3087BFL GP*

1024K+4 FP* GP*

768K+4

(144]
M30882FJT > GP**
M30880FJT > GP**

{100)

512K+4

M30843FJ

< M30952FHT >

M30882FHT > GP**
M30880FHT > GP**

384K+4

(144]
M30882FWT > GP**
M3088O0FWT > GP**

320K+4

(W

()

o
WRBEIW) P

M30BS3MW )FP  GP
W30B43MW )FP  GP
(W

(i) 0
M30842ME GP*
M30840ME ) FP* GP*

(i)
(M3OSINMC )  GP
WBOBILMC ) FP GP

(1o

M308428
M308408 FP**GP**
! ! ! ! RAM
10K 12K 16K 18K 24K 3K 32K 40K 48K  (Bytes)
C e M in M3xxxxMx indicates the mask ROM version. Package Le?r(:‘ rl;i)lch
:) Thefl.n M3xxxxFx |nd|.cates the flash memory v.erswn. 100-0in FP 100-pin_ QFP (PRQP0100JB-A(100P6S-A)) 0.65
: The S in M3xxxxSx indicates the ROM less version. P GP 100-pin LQFP (PLQP0100KB-A(100P6Q-A)) 0.5
* The notation “+4K” refers to data flash memory. 144-pin | GP_| 144-pin LQFP (PLQP0144KA-A(144P6Q-A)) 0.5

% :New product % : Under development
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e Specifications (M16C/60 Series)

ROM(Bytes) 128K +4K 256K +4K 128K 256K 128K +4K 128K
RAM(Bytes) 5K 10K 5K 10K 5K

Memory ROM Type* F M F M
Data Flash Block A - Block A -
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91

CPU Minimum Instruction Execution Time (ns) Non-T-ver:41.6 (@24MHz), T-ver:50 (@20MHz), V-ver:50 (@20MHz)
Multiplier 16x16—32
Multiply-A 16x16+32—32

DMA DMAC (Ch Is) 2
Address Space (Bytes) M

External Bus

External Bus Interface

0 to 3 wait, CS 4

Bus Structure

Separate bus, Multiplex bus

Clock Generation Circuit

4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)

PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2, 4,8, 16)
Power Save Normal operating mode, Wait mode, Stop mode, Low-Power Consumption mode
"I’;;’:e’:e;':m‘r" Low Voltage Detection/LVD -
Resol X Channels 10-bit x 26
A/D Converter
Sample and Hold Yes
D/A Converter | Resolution X Channels 8-bitx 2
16-bit Timer AX5, Timer BXx6
Input Capture -
Output Compare -
Timer PWM Output Timer A

Event Counter

Timer A, Timer B

2-Phase Encoder Input

Timer A (Two-phase pulse signal processing)

3-Phase Inverter Control

Three-Phase Motor Control (Timer A, Timer B)

Watchdog Timer Yes
Clock Sync./ Clock Async. 3 (UARTO to UART2)
Serial Interface | Clock Sync. Only 1 (SI/03)
Clock Async. Only -
I’C-bus 3 (UARTO to UART2)
IEBus 3 (UARTO to UART2)
Smart Card/SIM 1 (UART2)
SSU/Special Serial I/0 3 (UARTO to UART2)
o Channels 2 (CAN2.0B) ‘ 1 (CAN2.0B)
Buffers 16 (transmit/receive buffers)
CRC Calculation Circuit 1 (Based on CRC-CCITT)
Input Only (Numbers) 1
CMOS I/0 Only (Ni ) 85
I/0 Ports
N-Channel Open Drain Port (Numbers) 2 (P7_1,P9_1)
Pull-Up Resistor Yes
Interrupts(Sources) | External 9
. | On-Chip Debug Yes (Only Flash memory version)
Debugging Function "
On-Board Flash Program Yes (Only Flash memory version)
Other Functions | ROM Correction Function Address agreement x 2

100-pin QFP, 100-pin LQFP

Operating Frequency/Supply Voltage

Non-T-ver:24MHz/3.0 to 5.5V, T-ver:20MHz/4.2 to 5.5V, V-ver:20MHz/4.2 to 5.5V

Operating Ambient Temperature ("C)

Non-T-ver:-40 to 85, T-ver:-40 to 85, V-ver:-40 to 125

* F: flash memory version, M: mask ROM version

% :New product % :Under development




¢ Specifications (M16C/60 Series)

ROM(Bytes) 384K +4K 512K +4K 192K 256K 384K +4K | 512K +4K 192K 256K
RAM(Bytes) 31K 16K 20K 31K 16K 20K
Memory ROM Type* F M F M
Data Flash Block A - Block A -
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
CPU Minimum Instruction Execution Time (ns) Non-T-Ver:41.6 (@24MHz), T-Ver:50 (@20MHz), V-Ver:50 (@20MHz)
Multiplier 16Xx16—32
Multiply-Accumulate i 16X16+32—32
DMA DMAC (Ch Is) 2
Address Space (Bytes) -
External Bus
_ i External Bus Interface -
- Bus Structure —
Clock Generation Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D i Yes
- Frequency Divider 1/n(n=1,2, 4,8, 16)
Power Save Normal operating mode, Wait mode, Stop mode, Low-Power Consumption mode
‘7;::: li;';’;z Low Voltage Detection/LVD -
Resolution x Channels 10-bit x 26
A/D Converter
Sample and Hold Yes
D/A Converter | Resolution X Ch | 8-bitx 2
16-bit Timer AX5, Timer Bx6
Input Capture -
Output Compare -
Timer PWM Output Timer A
Event Counter Timer A, Timer B
2-Phase Encoder Input Timer A (Two-phase pulse signal processing)
3-Phase Inverter Control Three-Phase Motor Control (Timsr A, Timer B)
Watchdog Timer Yes
Clock Sync./ Clock Async. 3 (UARTO to UART2)
Serial Interf: Clock Sync. Only 2 (S1/03, SI/04)
Clock Async. Only -
I’C-bus 3 (UARTO to UART2)
IEBus 3 (UARTO to UART2)
Smart Card/SIM 1 (UART2)
SSU/Special Serial I/0 3 (UARTO to UART2)
o Channels 2 (CAN2.0B) ‘ 1 (CAN2.0B)
Buffers 16 (transmit/receive buffers)
CRC Calculation Circuit 1 (Based on CRC-CCITT)
Input Only (Numbers) 1
CMOS I/0 Only (Numbers) 85
1/0 Ports
N-Channel Open Drain Port (Numbers) 2 (P7_1,P9_1)
Pull-Up Resi Yes
Interrupts(Sources) | External 9
. | On-Chip Debug Yes (Only Flash memory version)
Debugging Function .
On-Board Flash Program Yes (Only Flash memory version)
Other Functions | ROM Correction Function Address agreement x 2
Pack 100-pin LQFP
Operating Frequency/Supply Voltage Non-T-ver:24MHz/3.0 to 5.5V, T-ver:20MHz/4.2 to 5.5V, V-ver:20MHz/4.2 to 5.5V
Operating Ambient Temperature ("C) Non-T-ver:-40 to 85, T-ver:-40 to 85, V-ver:-40 to 125
* F: flash memory version, M: mask ROM version % :New product % : Under development
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e Specifications (M16C/60 Series)

ROM(Bytes) 384K +4K 512K +4K 192K 256K 384K +4K | 512K +4K 192K 256K
RAM(Bytes) 31K 16K 20K 31K 16K 20K
Memory ROM Type* F M F
Data Flash Block A - Block A
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
CPU Minimum Instruction Execution Time (ns) Non-T-Ver:41.6 (@24MHz), T-Ver:50 (@20MHz), V-Ver:50 (@20MHz)
Multiplier 16x16—32
Multiply-A 16X16+32—32
DMA DMAC (Ch Is) 2
Address Space (Bytes) -

External Bus

External Bus Interface

Bus Structure

Clock Generation Circuit

4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)

PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2,4,8,16)
Power Save Normal operating mode, Wait mode, Stop mode, Low-Power Consumption mode
",’;;’:e’:e;':m‘r" Low Voltage Detection/LVD -
Resol X Channels 10-bit x 26
A/D Converter
Sample and Hold Yes
D/A Converter | Resolution X Channels 8-bitx 2
16-bit Timer AX5, Timer BXx6
Input Capture -
Output Compare -
Timer PWM Output Timer A

Event Counter

Timer A, Timer B

2-Phase Encoder Input

Timer A (Two-phase pulse signal processing)

3-Phase Inverter Control

Three-Phase Motor Control (Timsr A, Timer B)

Watchdog Timer

Yes

Serial Interface

Clock Sync./ Clock Async.

3 (UARTO to UART2)

Clock Sync. Only

4 (SI/03, SI/04, SI/05, SI/06)

Clock Async. Only

I’C-bus 3 (UARTO to UART2)
IEBus 3 (UARTO to UART2)
Smart Card/SIM 1 (With UART2)
SSU/Special Serial I/0 3 (UARTO to UART2)
o Channels 2 (CAN2.0B) ‘ 1 (CAN2.0B)
Buffers 16 (transmit/receive buffers)
CRC Ci 1 Circuit 1 (Based on CRC-CCITT)
Input Only (Numbers) 1
CMOS 1/0 Only (Numbers) 111
I/0 Ports
N-Channel Open Drain Port (Numbers) 2 (P7_1,P9_1)
Pull-Up Resistor Yes
Interrupts(Sources) | External 12
. | On-Chip Debug Yes (Only Flash memory version)
Debugging Function "
On-Board Flash Program Yes (Only Flash memory version)
Other Functions | ROM Correction Function Address agreement x 2

128-pin LQFP

Operating Frequency/Supply Voltage

Non-T-ver:24MHz/3.0 to 5.5V, T-ver:20MHz/4.2 to 5.5V, V-ver:20MHz/4.2 to 5.5V

Operating Ambient Temperature ("C)

Non-T-ver:-40 to 85, T-ver:-40 to 85, V-ver:-40 to 125

* F: flash memory version, M: mask ROM version

% :New product % :Under development




CAN MPUs and MCU

e Memory Capacity (ROM/RAM) (M16C/60 Series) 128-pin (80 100-pin 80-pin

1

. 128
CM3OGNNFJ > GP*
GP*
GP**
GP*

ROM (Bytes)*

512K+4 M306NLFJ GP**
CM3OGNKFJV >  GP**
M306NKFJT GP*¥
CM306NKFJ >  GP**
(i
f_:_@
CM3OGNNFH >  GP*

M306NMFHV, GP**
M306NMFHT, GP**

384K+4 M306NMFH GP*
a M30GNLFH GP*
. SHROGEHT> P
M306NKFHT GP*
U 7P QRIS s
256K+4 M306N4FGT > FP*  GP** ——100]
1 1
\ CM30GNAFG > GP** ,
1 1 1
1 1 1
1 1 1
: PR S ) I, :
\ M306NAMGV ) FP* GP** M30GNMNG \
M306NAMGT ) FP* GP** M30GNLNG !
1 1 1
X | CM306NAMG GP** ) X .
1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1
1 1
. . CHBDGNHIME ) : |
1 1 M306NLME 1 1
1 1
! ! (M306NKME ) ! !
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1
CM30BNSFCV > | | |
M306NSFCT ! ! !
C M30GNAFCY > | | |
M306N4FCT : : :
CM30ENAFC_ > : i |
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
' . ' . RAM
10K 16K 20K 3K (ayes)
C__— D The M in M3xxxxMx indicates the mask ROM version. Package Le?%;i)tch
< The F in M3xxxxFx indicates the flash memory version. 80-pin | GP 80-pin  QFP (PRQP0080JA-A(80P6S-A)) 0.65
*1 The notation “+4K” refers to data flash memory. 100-pin FP 100-pin QFP (PRQP0100JB-A(100P6S-A)) 0.65
P GP 100-pin LQFP (PLQP0100KB-A(100P6Q-A)) 0.5
128-pin | GP 128-pin _LQFP (PLQP0128KB-A(128P6Q-A)) 0.5

% :New product Y% : Under development
*Itis an old package code inside ()
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e Specifications (M16C/Tiny Series)

ROM(Bytes) 64K | 64K+4K 96K +4K 128K+4K 64K | 64K+4K 96K +4K 128K +4K
RAM(Bytes) 4K 8K 12K 4K 8K 12K
ROM Type* ] F M F M F M F M F M F
Memory
Data Flash __ |BlockA,| _ Block A, _ Block A, __ |BlockA,| _ Block A, _ Block A,
Block B Block B Block B Block B Block B Block B
Program Security ID code check function, ROM code prc ing function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
cPU Winium ntrctionExeeuton Tie s 50 (@20MHz) (@fazﬁm) ( @zg:\)nuz) (@fazﬁm) @ 2(5):I|Hz) (@féifm) 50 (@20MHz) (@féﬁuz)
Multiplier 16X16—32
Multiply-Accumulate Instruction 16xX16+32—32
DMA DMAC (Ch Is) 2
Clock G Circuit 4 circuits (Main clock, PLL, Sub-clock and On-chip oscillator)
PLL Yes
Subclock Yes
Clock On-Chip Oscillator Yes
Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2,4,8,16)
Power Save Normal operating mode (PLL High-Speed, Medium-Speed, Low-Speed, Low-Power Consumption, On-chip Oscillator, On-chip Oscillator Low-Power Consumption), Wait mode and Stop mode
5;:::.3 upply Low Voltage Detection/LVD | Low voltage detection - Low voltage detection - Low voltage detection ‘ - Low voltage detection -
Resolution X Channels 10-bit x 27 10-bitx 16
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold Yes - \ Yes \ - Yes \ - Yes \ -
D/A Converter | Resol X Channels -
8-bit -
16-bit Timer AX5, Timer Bx3
Input Capture 8 (Timer S)
Timer Output Compare 8 (Timer S)
PWM Output 5 (Timer A) +8 (Timer S)
Event Counter 5 (Timer A) + 3 (Timer B)
2-Phase Encoder Input Two-phase pulse signal prc ing X4 (Timer A2, Timer A3, Timer A4, Timer S)
3-Phase Inverter Control Three-Phase Motor Control X 1 (Timer A, Timer B)
Watchdog Timer Yes
Clock Sync./ Clock Async. 3 (UARTO to UART2)
Serial Interface | Clock Sync. Only 2 (SI/03, SI/04) \ 1 (SI/03)
Clock Async. Only -
I’C-bus 2 (Multi I°C bus interface, UART2)
IEBus 1 (UART2)
Smart Card/SIM 1 (UART2)
SSU/Special Serial I/0 1 (UART2:Special mode 2)
CAN [ channels 1 (CAN2.0B)
[ Buffers 16 (transmit/receive buffers)
CRC C: 1 Circuit 1 (Based on CRC-CCITT and CRC-16)
Input Only (Numbers) -
CMOS I/0 Only (Numbers) 7 55
LOLOIS N-Channel Open Drain Port (Numbers) -
Pull-Up Resistor Yes
Interrupts(Sources) | External 8
. .| On-Chip Debug Yes (Only Flash memory version)
ey P On-Board Flash Program Yes (Only Flash memory version)
Other F ROM Correction Fi Address agreement X 2
Pacl 80-pin LQFP 64-pin LQFP
Operating Frequency/Supply Vottage | 5075710 S5V 1005 12050 0GR 551 s00S205|  1OMHEI27 t0 55V (1005205 M2 1o 051 2t
Operating Ambient Temperature (‘C) -20 to 85, -40 to 85 -40 to 85 -4010 125 | -20 to 85, -40 to 85 -40 to 85| -40 to 125 -20 to 85, -40 to 85 -40 to 85/ -4010 125 | -20 to 85, -40 to 85 -40 to 85| -40 to 125

*M: mask ROM version, F: flash memory version

% % : Under development
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e Specifications (M16C/10, R8C/Tiny Series)

ROM(Bytes) 64K +4K 32K + 2K 48K + 2K
RAM(Bytes) 1K 3K \ 2K 2.5K \ 2K 2.5K
Memory ROM Type* M F
Data Flash - Block A, Block B | - [ Block A, Block B
Program Security - ID code check function, ROM code protecting function
CPU M16C/60 Core R8C Core
Basic Instructions 91 89
CPU Minimum Instruction Execution Time (ns) 62.5 (@16MHz) J-ver:50 (@20MHz), K-ver:62.5 (@16MHz)
Multiplier 16XxX16—32
Multiply-A late | 16x16+32—32
DMA DMAC (Ch Is) -
q S 3 circuits 2 circuits
Elccitensatogl i (Main clock, Sub-clock and On-chip oscillator) (XIN clock, On-chip oscillator)
PLL -
Subclock Yes \ -
Clock n q i
On-Chip Oscillator Yes \ Low-speed, High-speed
Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2, 4,8, 16)
Power Save Normal operating mode, Wait mode, Stop mode, Low-Power Consumption mode
C;;’:: s;eﬁz Low Voltage Detection/LVD - Voltage detection 2
R ionXCh | 10-bitx 14 10-bitx12
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -
D/A Converter | Resolution X Ch | 8-bitx 1 -
8-bit 4 (Timer 1, Timer X, Timer Y, Timer X) Timer RA X1, Timer RBx 1, Timer REX 1
16-bit 1 (Timer C) Timer RD X 1 (on-chip 16-bit timer X 2)
Input Capture - 2 (Timer RD)
Timer Output Compare - 3 (Timer RD, RE)
PWM Output Timer Y, Timer Z 2 (Timer RB, RD)
Event Counter Timer X 1 (Timer RA)
2-Phase Encoder Input -
3-Phase Inverter Control -
Watchdog Tilmer Yes
. Clock Sync./ Clock Async. 2 (UARTO, UART1) UARTO X1
SerialInterface "¢,k Async. Only - UART1x1
I’C-bus - IIC X 1 (also used as SSU)
IEBus -
Smart Card/SIM -
SSU/Special Serial I/0 - ‘ SSU X 1 (also used as IIC)
CAN [ channel 1 (CAN2.0B)
[ Buffers 16 (transmit/receive buffers)
CRC C: ion Circuit -
Input Only (Numbers) — } 3
CMOS I/0 Only (| ) 37 M
VO Ports " el Open Drain Por umbers) -
Pull-Up R Yes
Interrupts(Sources) | External 8 [ 6
X .| On-Chip Debug Yes
Ry o On-Board Flash Program Yes
Other F ROM Correction Fi Address agr X2
Others -
Packag 48-pin LQFP
Operating Freq y/Supply Voltage 4.2 to 5.5V (@16MHz) 3.0 to 5.5V

Operating Ambient Temperature (°C)

-40 to 85
(Non-T)

T-ver:-40 to 85, V-ver:-40 to 125

T-ver:-40 to 85,
V-ver:-40 to 125

J-ver:-40 to 85, K-ver:-40 to 125

* M: mask ROM version, F: flash memory version

% :New product % :Under development



e Memory Capacity (ROM/RAM) (M16C/Tiny, M16C/10, R8C/Tiny Series) 80-pin 64-pin 48-pin
ROM (Bytes)*

128K+4K

80
I( M30290MC ) HP**
|(M30291MC ) HP**
64

96K+4K

64K+4K

(80
M30290F8
M30291F8
(64
1

1

: .

1 1 1

X ! a8 ! 5

| (<zoinameny Fr++|  ((Wi3ozeoms) HP**

: ( <MsoiNzmgT> Fp* M30291M8 ) HP**
64

:

1

< R5F21237) > FP**
< R5F21237K_ > FP**

48K+2K

< R5F21221) > FP**
< R5F21227K_ > FP**

32K+2K | — y=

2

1
1
1
I
< B5F21236K ) FP** \
1 1
1 1
1 1
48 ! 48 X
COGoaav ) | [ TGRZTZZal > FP+ .
1 1 1 RAM
1K 2K 2.5K 3K 4K 8K 12K (Bytes)
T The M in M3xxxxMx indicates the mask ROM version. P Lead Pitch
} o i ackage Sy
:} The F in M3xxxxFx indicates the flash memory version. 48-pin | FP 48-pin LQFP (PLQP0048KB-A(48PBQ-A)) 05
<> The F in R5FxxxxFx indicates the flash memory version. 64-pin | HP 64-pin LQFP (PLQP0064KB-A(64P6Q-A)) 0.5
*1The notation “+4K” refers to data flash memory. 80-pin | HP 80-pin LQFP (PLQPOOBOKB'A(BOPSQ'A» 0.5

% :New product % : Under development
* Itis an old package code inside ()
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¢ Specifications (H8SX/1500 Series)

ROM(Bytes) 256K
RAM(Bytes) 12K

Memory ROM Type* F
Cache Memory -
Program Security Yes
CPU H8SX Core
Basic Instr 87

CPU Minimum Instruction Execution Time (ns) 25 (@40MHz)
Multiplier 16X16—32
Multiply-A 16X16+32—32

DMA DMAC (Channels) 4
DTC/DMACT -
Address Space (Bytes) 16M

External Bus | Bus State Controller

E: 1 Bus Structure
ian C

Clock Generation Circuit

1 circuit (Main clock)

PLL Yes
Clock Frequency Divider 1/n(=1,2,4,8)
CEITERD Sleep mode, Every module clock,
Stop mode, Software standby mode
Resolution X Channels 10-bit X 16
A/D Converter ple and Hold Yes
Multi-Channel Sample and Hold Yes
D/A Converter | Resolution X Cl -
8-bit -
16-bit 12 (TPU)
32-bit 2 (TPU)
P I Yes
Timer Input Capture 12 (TPU)
Output Compare 12 (TPU)
PWM Output 12 (TPU)
Programmable Pulse Generator PPG +TPU
Event Counter Yes
2-Phase Encoder Input Yes
Watchdog Timer Yes
Clock Sync./ Clock Async. 2
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I’C-bus -
Smart Card/SIM 2
SSU/Special Serial /0 3
Channels 1
AN Buffers 16
USB Function -
IrDA -
CMOS Output Only (Numbers) 17
CMOS I/0 Only ( ) 65
LolRcrs N-Channel Open Drain Port (Numbers| 15
Pull-Up Resi 32
Interrupts(Sources) | External 16
0 .| On-Chip Debug Yes
L U On-Board Flash Program Yes
F FP-100M
Operating Freq y/Supply Voltag 40MHz/4.5 to 5.5V
Operating Ambient Temperature (‘C) -40 to 85

* F: F-ZTAT version

e Memory Capacity (ROM/RAM) (H8SX/1500 Series)

ROM (Bytes)

m ( rerotszr > e )

: RAM
12K (Bytes)

:} Indicates the flash memory version.

Package
FA | QFP (PRQP0100KB-A(FP-100M))

*Itis an old package code inside (




e Specifications (H8S/2600 Series)

ROM(Bytes)
RAM(Bytes) 4K 6K 8K 16K
Memory ROM Type* M [ F ] M [ F [ F M [ F
Program Security Yes
CPU H8S/2600 Core
Basic Instructions 69
CPU Minimum Instruction Execution Time (ns) 50 (@20MHz) I 41.7 (@24MHz) 50 (@20MHz)
Multiplier Yes
Multiply-Accumulate Instruction Yes
DMAC (Channels) -
DMA EXDMAC -
DTC/DMACT DTC — I DTC
Address Space (Bytes) 16M
Bus State Controller - [Direct to SRAM and ROM is supp
External Bus | Bus Structure - \ Separate bus (8/16-bit)
Expansi SDRAM Controller -
DRAM Controller -
Host Interface -
Clock Generation Circuit (Mzﬁ:'gl‘;ﬁk) 2 circuits (Main clock, Sub-clock) (lel:’;‘:;k) 2 circuits (Main clock, Sub-clock)
PLL Yes (x1, X2, x4)
S D = Yes (128 divided frequency) - [ Yes | — [ Yes
RTC - Yes (WDT for watch) - |Yes (WDT for watch)| — [ Yes (WDT for watch
Freq y Divider 1/n (n=1,2, 4,8, 16, 32) 1/n (n=1, 2, 4, 8, 16, 32, 128) 1/n(n=1,2, 4,8, 16, 32)
Normal operating mode, Normal operating mode, Normal operating mode,
Clock Normal operating mode, Medlg:n-Spee(:’ mode, Normal operating mode, Medl::n-Spe;:mode, lomapeg Medlglrn-Speewode,
Medium-Speed mode, M eep moce, Medium-Speed mode, cep moce, [ eEp MOce,
Sleep mode, lodule stop mode, Sleep mode. Module stop mode, So Module stop mode,
Power Save ? Watch mode, > Watch mode, Watch mode,
Module stop mode, . Module stop mode, . odiesipmot, N
Software standby mode, Sub active mode, Software standby mode, Subactive e, W sy, Sib acte o,
Hardware standby mode Sub sleep mode, Hardware standby mode Subsleep o, Sublep o,
Software standby mode, Software standby mode, Software standby mode,
Hardware standby mode Hardware standby mode Hardware standby mode
P — lution x C| 10-bitx 12 [ 10-bitx 16 10-bitx 16 [ 10-bitx 12
and Hold Yes
D/A Converter | Resolution x Channel - \ 8-bitx 2
8-bit - [ 4(TMR0,1,2,3) | -
16-bit TPUX6
32-bit TPUX2
Input Capture 6 (TPU)
Timer Output C 6 (TPU)
PWM Output 7 (MMT,TPU) | 6 (TPU) 8 (PWM timer, TPU)
Real-Time Port -
F Pulse TPU I - I TPU
Event Counter -
2-Phase Encoder Input 7 (MMT, TPU) I 6 (TPU) 8 (PWM timer, TPU)
Watchdog Timer Yes | Yes (x2) I Yes Yes (x2)
Serial [ Clock Sync./ Clock Async. x3 | x2 x3
I:C-bus - [ 2 ] - [ 2
IEBus -
Smart Card/SIM 1
SSU/Special Serial /0 - 2 -
CAN g 1 2
Buffers 16 32
USBF -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only (N s) 22 - 18 26 23
CMOS Output Only (Numbers) 1 - 1 1 2
CMOS 1/0 Only ) 43 - 39 59 72
High Voltage Port (Numbers; -
1/O Ports N-Channel Open Drain Port (Numbers) 20 I 26 [ 24 ] 26 [ 24
DTMF -
High Current Drive Port -
Pull-Up R 28 - [ 24 28 [ 36
NMOS Push-Pull — [ 2 ] — [ 2
Interrupts(Sources) | External 7
y Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program — [ Yes — I Yes — [ Yes | — I Yes
Other ROM Correction F Yes (PC break) . Yes (PC break)
' Others MMT (x1) - 10-bit PWM timer (x 2)
Package FP-80Q FP-100M FP-128B
Operating Fi /Supply Voltage 20MH2z/4.5 to 5.5V \ 24MH2/4.5 to 5.5V \ 20MH2z/4.5 to 5.5V 24MH2/4.5 to 5.5V 20MH2/4.5 to 5.5V
Operating Ambient Temperature (‘C) -40 to 85, -40 to 105, -40 to 125 -40 to 85 -40 to 85, -40 to 105

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* M: mask ROM version, F: F-ZTAT version
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e Specifications (H8S/2600 Series)

Group H8S/2636
Product No. H8S/2636 H8S/2636U H8S/2636F H8S/2636UF
Type No. HD6432636xxxF HD6432636UxxxF HD64F2636F HD64F2636UF
ROM(Bytes) 128K
RAM(Bytes) 4K
Memosy ROM Type* \ F
Program Security Yes
CPU H8S/2600 Core
Basic Instr 69
CPU Minimun Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 16X16—32
Multiply-Accumulate Instruction 16X16+42—42
DMAC (Channels) -
DMA EXDMAC -
DTC/DMAC I DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
pansion SDRAM Controller -
DRAM Controller -
Host Interface -
Clock ion Circuit 2 circuits (Main clock, Sub-clock)
PLL Yes (X1, X2, X4)
Subclock - Yes I - I Yes
RTC — Yes (WDT for watch) | - | Yes (WDT for watch)
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
Normal operating mode, Normal operating mode,
Clock Normal operating mode, Medium-Speed mode, Normal operating mode, Medium-Speed mode,
Medium-Speed mode Sleep mode, Medium-Speed mode Sleep mode,
P s Sleep mode. ' Mos;”f :top :\ode, Sleep mode. ' Mos;”f :top :\ode,
ower Save > atch mode, > atch mode,
Module stop mode, Sub active mode, Module stop mode, Sub active mode,
Software standby mode, Software standby mode,
Hardware standby mode Sub sleep mode, Hardware standby mode Sub sleep mode,
Software standby mode, Software standby mode,
Hardware standby mode Hardware standby mode
Resolution X C 10-bit X 12
A/D Converter and Hold Yes
D/A Converter | Resolution X Ch I 8-bitx 2
8-bit -
16-bit TPU X6
32-bit TPUX2
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 8 (MMT, TPU)
Real-Time Port -
Progl Pulse Yes
Event Counter -
2-Phase Encoder Input 8 (MMT, TPU)
Watchdog Timer Yes (X2)
Serial Interface \ Clock Sync./ Clock Async. 3
I’C-bus -
IEBus -
Smart Card/SIM TPU
SSU/Speci S‘erial /0 -
Ch I 2
Cal | Buffers 32
USB Function -
LPC/ISA -
IrDA -
LCD -
CRC C ion Circuit -
[ Input Only (Numbers) 23
CMOS Output Only (Numbers) 2
CMOS /0 Only (Numbers) 72
High Voltage Port ( ) -
1/0 Ports N-Channel Open Drain Port (Numbers) 26
DTMF -
| High Current Drive Port -
Pull-Up Resistor 36
NMOS Push-Pull -
Interrupts(Sources) | External 7
Boundary Scan/lJTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program I Yes

Other F ROM Correction F Yes (PC break)
Others 10-bit PWM timer (X 2)

P g FP-128B

(o) ing Freq| y/ 20MHz/4.5 to 5.5V

{ L PPy £
Operating Ambient Temperature (‘C)

-40 to 85, -40 to 105

* M: mask ROM version, F: F-ZTAT version



e Specifications (H8S/2600 Series)

ROM(Bytes) |
RAM(Bytes) 16K 2K 4K
Memery ROM Type* ] [ F [ M [ F M [ F
Program Security Yes
CPU H8S/2600 Core
Basic Instructions 69
CPU Minimum Instruction Execution Time (ns) 50 (@20MHz) \ 200 (@5MHz) 50 (@20MHz)
Multiplier Yes
Multiply-A Yes
DMAC (Ch Is) -
DMA EXDMAC -
DTC/DMAC I DTC
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
Expansi SDRAM Controller -
DRAM Controller -
Host Interface -
Clock ion Circuit 2 circuits (Main clock, Sub-clock)
PLL Yes (x1, X2, x4)
Subclock - ] Yes [ — Yes [ Yes (128 divided frequency) Yes
RTC - | Yes (WDT for watch) | - | Yes (WDT for watch)
Freq y Divider 1/n(n=1,2,4,8,16,32 I 1/n(n=1,2,4,8,16, 32, 128) 1/n(n=1,2,4,8,16,32)
Normal Normal operating mode, Normal Normal operating mode,
Clock operatingmode, | Medium-Speed mode, | operatingmode, Medium-Speed mode,
Medium-Speed mode, Sleep mode, Wedium-Speed mode, Sleep mode,
Sleep mode, Module stop mode, Sleep mode, Module stop mode,
Power Save Module stop mode, Watch mode, Hodule stop mode, Watch mode,
Software Sub active mode, Software Sub active mode,
standby mode, Sub sleep mode, standoy mode, Sub sleep mode,
Hadware | Software standby mode, Hardware Software standby mode,
standbymode | Hardware standby mode | standbymode Hardware standby mode
lution X Ch | 10-bitx 12
GOV and Hold Yes
D/A Converter | Resolution X Ch | 8-bitx2 -
8-bit -
16-bit TPUX6
32-bit TPUX2
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 8 (PWM, TPU)
Real-Time Port -
Programmable Pulse PPG+TPU
Event Counter -
2-Phase Encoder Input 8 (PWM, TPU)
Timer Yes (X2)
Serial [ Clock Sync./ Clock Async. 3 2
I’C-bus - [ 2 ] — [ 2 [ =717 =2 T =T 2 —
IEBus -
Smart Card/SIM TPU
SSU/Special slerial /o -
(o] 2 1
Can | Buffers 32 16
USB -
LPC/ISA -
IrDA -
LCD - Yes (24seg x 4com)
CRC C ion Circuit -
Input Only (Numbers) 23 28
CMOS Output Only (Numbers) 2 1
CMOS I/0 Only (Ni ) 72 92
High Voltage Port (Ni ) - 48
1/O Ports N-Channel Open Drain Port (Numbers) 26 [ 24 ] 26 [ 24 [ 26 | 24 | 26 | 24 32
DTMF -
High Current Drive Port - LED drive port x 32
Pull-Up R 36 40
NMOS Push-Pull - [ 2 I - [ 2 T =7 2 [ — T 2 -
Interrupts(Sources) | External 7
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program — Yes I — I Yes — [ Yes
Other Fi ROM Correction F Yes (PC break)
Others 10-bit PWM timer (X 2)
FP-144J:Flash,
Package FP-128B FP-144G:Mask
Operating F /Supply Voltag 20MH2/4.5 to 5.5V I 5MHz (20MHz:PLL) /4.5 to 5.5V 20MH2/4.5 to 5.5V

Operating Ambient Temperature (‘C)

-40 to 85, -40 to 105

* M: mask ROM version, F: F-ZTAT version
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ROM(Bytes) 64K 128K 256K
. RAM(Bytes) 2K | 4K 8K
it ROM Type* M \ F M \ F
Program Security Yes
CPU H8S/2600 Core
Basic Instr 69
CPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier 16x16—32
Multiply-Accumulate Instruction 16x16+42—42
DMAC (Channels) -
DMA EXDMAC -
DTC/DMACII DTC
Address Space (Bytes) 16M

Bus State Controller

Direct connection to SRAM and ROM is supported

External Bus | Bus Structure

Separate bus (8/16-bit)

1 SDRAM Controller

DRAM Controller

Host Interface

Clock ion Circuit 2 circuits (Main clock, Sub-clock)
PLL Yes (x1, X2, x4)
Subclock Yes
Clock RTC Yes (WDT for watch)
Freqi y Divider 1/n(n=1,2,4,8,16,32)
P Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode, Watch mode, Sub active mode,
ower Save
Sub sleep mode, Software standby mode, Hardware y mode
AID Converter Resolution x C| 10-bitx12 [ 10-bitx 16
Sample and Hold Yes
D/A Converter | Resolution x C| -
8-bit -
16-bit TPUX6
32-bit TPUX2
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 8 (PWM timer, TPU)
Real-Time Port -
Programmable Pulse TPU
Event Counter -
2-Phase Encoder Input 8 (PWM timer, TPU)
Watchdog Timer Yes (xX2)
Serial Interface | Clock Sync./ Clock Async. 3 I 4
I*C-bus -
IEBus -
Smart Card/SIM TPU
SSU/Special Serial /O -
CAN G 2
| Buffers 32
USB Function -
LPC/ISA -
IrDA -
LCD Yes (40seg x 4com)
CRC C ion Circuit -
Input Only (Numbers) 28
CMOS Output Only (Numbers) 1
CMOS /0 Only (Numbers) 92 97
High Voltage Port (| ) 48
I/0 Ports N-Channel Open Drain Port (Numbers) 32
DTMF -
High Current Drive Port LED drive portx 32
Pull-Up Resi 40
NMOS Push-Pull -
Interrupts(Sources) | External 7
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - \ Yes \ - \ Yes
Other f ROM Correction Fi i Yes (PC break)
Others 10-bit PWM timer (X 2)
P FP-144J:Flash, FP-144G:Mask I FP-144G

Operating Freq y/Supply

20MHz/4.5 to 5.5V

I =)
Operating Ambient Temperature (‘C)

-40 to 85, -40 to 105

* M: mask ROM version, F: F-ZTAT version

% : New product



e Specifications (H8S/2500 Series)

ROM(Bytes) 512K

Memory RAM(Bytes) 32K
ROM Type* F
Program Security Yes
CPU H8S/2000 Core
Basic Instructions 65

CPU Minimum Instruction Execution Time (ns 50 (@20MHz)
Multiplier -
Multiply-Accumulate Instruction -
DMAC (Channels) -

DMA EXDMAC -
DTC/DMACII DTC
Address Space (Bytes) 16M

Bus State Controller

Direct connection to SRAM and ROM is supported

External Bus | Bus Structure
i SDRAM Controller

Separate bus (8/16-bit)

DRAM Controller

Host Interface

Clock Gi ion Circuit 2 circuits (Main clock, Sub-clock)
PLL Yes (x1, x2)
Subclock Yes
Clock RTC Yes (WDT for watch)
Freq; y Divider 1/n(n=1,2,4,8,16,32)
Power Save Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode, Watch mode, Software standby mode, Hardware standby mode
A/D Converter lution X Ch | 10-bitx 16
and Hold Yes
D/A Converter | Resolution X Ch | 8-bitx2
8-bit TMR x4
16-bit TPUX6
32-bit TPUX2
Input Capture 6 (TPU)
Timer Output Compare 6 (TPU)
PWM Output 6 (TPU)
Real-Time Port -
Programmable Pulse -
Event Counter -
2-Phase Encoder Input 6 (TPU)
g Timer Yes (x2)

Serial Interf: ] Clock Sync./ Clock Async.

I’C-bus

IEBus

Smart Card/SIM

SSU/Special Serial /0

5
2
1
[ Channels 1
Cal | Buffers 16
USB Fi i -
LPC/ISA -
IrDA -
LCD -
CRC Calculation Circuit -
Input Only ( s) 17
CMOS Output Only (Numbers) 1
CMOS I/0 Only (| ) 102
High Voltage Port (N -
1/0 Ports N-Channel Open Drain Port (Numbers) 10
DTMF -
High Current Drive Port -
Pull-Up Resi 40
NMOS Push-Pull 2
pis( ) | External 9
B y Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program Yes
Other Functi ROM Correction F Yes (PC break)
F g FP-144J
Operating Freq y/Supply Voltage 20MH2/3.0 to 5.5V
Operating Ambient Temperature (‘C) -40 to 85

* F: F-ZTAT version
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e Specifications (H8S/2200 Series)

ROM(Bytes) 64K 128K
Memory RAM(Bytes) 4K
ROM Type* 1] [ F
Program Security Yes
CPU H8S/2000 Core
Basic Instructi 65
CPU Minimum Instruction Execution Time (ns) 50 (@20MHz)
Multiplier -
Multiply-Accumulate Instruction -
DMAC (Channels) -
DMA EXDMAC -
DTC/DMACII -
Address Space (Bytes) 16M
Bus State Controller -
External Bus | Bus Structure -
pansion SDRAM Controller -
DRAM Controller -
Host Interface -
Clock ion Circuit 2 circuits (Main clock, Sub-clock)
PLL Yes (x1, X2, x4)
Subclock Yes (128 divided frequency)
Clock RTC Yes (WDT for watch)
Freqi y Divider 1/n(n=1,2,4,8,16, 32, 128)
Power Save Normal operating mode, Medium-Speed mode, Sleep mode, Module stop mode, Watch mode,
Sub active mode, Sub sleep mode, Software standby mode, Hardware standby mode
lution X Ch | 10-bitx8
A/D Converter and Hold Yes
D/A Converter | Resolution X Ch | -
8-bit -
16-bit TPUX3
32-bit TPUX2
Input Capture 3 (TPU)
Timer Output Compare 3 (TPU)
PWM Output 5 (PWM timer, TPU)
Real-Time Port -
Programmable Pulse -
Event Counter -
2-Phase Encoder Input 5 (PWM timer, TPU)
Watchdog Timer Yes (X2)
Serial Interface ] Clock Sync./ Clock Async. 2
I’C-bus -
IEBus -
Smart Card/SIM -
SSU/Special Slerial /0 -
Ch I 1
o | Buffers 16
USB Function -
LPC/ISA -
IrDA -
LCD Yes (28seg x 4com)
CRCC ion Circuit -
Input Only ( s) 17
CMOS Output Only (Numbers) 1
CMOS 1/0 Only ( ) 64
High Voltage Port (| ) -
1/0 Ports N-Channel Open Drain Port (Numbers) -
DTMF -
High Current Drive Port -
Pull-Up Resistor -
NMOS Push-Pull 30
pts( ) | External 7
Boundary Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program - Yes
Other F ROM Correction Functi -
Others 10-bit PWM timer (X 2)
Pack FP-100A
Op ing Freq y/Supply g 20MHz/4.5 to 5.5V
Operating Ambient Temperature (‘C) -40 to 85

* F: F-ZTAT version, M: mask ROM version



* Memory Capacity (ROM/RAM) (H8S/2600, H8S/2500, H8S/2200 Series)

ROM (Bytes)

HD64F2556 > FC

e
HD6432630W
D64F2630
——

MM MMM T T

I( HD6432649 ) FC l
l <HD64F2649 > FC |
1

((HD6432628 ) F
<HD64F2628 > F

HD6432627 ) F

RAM
6K 8K 16K 32K  (Bytes)

:) Indicates the mask ROM version.

Package
:} Indicates the flash memory version.

F QFP (PRQP0128KB-A(FP-128B), PRQP0100KB-A(FP-100M))
FA | QFP (PRQP0080JD-A(FP-80Q))

FC | QFP (PRQP0144KB-A(FP-144J), PRQP0144KA-A(FP-144G))
BR | BGA (BP-176V)

* Itis an old package code inside ()
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e Specifications (H8/300H Tiny Series)

ROM(Bytes)
RAM(Bytes) 1K \ 2K [ 3K
Memory EEPROM(Bytes) -
ROM Type* M F M F
Program Security Yes
CPU H8/300H Core
CPU Basic Instructi 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock ion Circuit 2 circuits (sy clock circuit, on-chip sub clock circuit)
PLL -
Subclock Yes
On-Chip Oscillator -
Oscillation Stop D i -
Clock Freq y Divider 1/n (n=1, 8, 16, 32, 64)
Support 4 power save modes and modul dby fi ion, sy clock divider.
Standby mode
Power Save Sub active mode (when using on-chip oscillation sub clock)
Sleep mode
Sub sleep mode (when using on-chip oscillation sub clock)
Power Supply | Power-On Reset/POR Yes (option)
Voltage Detection | Low Voltage D ion/LVD Yes (option)
Resolution X Cl 10-bitx8
- LD e Sample and Hold Yes
8-bit Timer B1 X1, Timer V X1, Sub timer x 1
16-bit Timer Zx1
Pi I Timer B1, Timer V, Sub timer, Timer Z
Input Capture Timer Z
Timer Output Compare Timer V, Timer Z
PWM Output Timer V, Timer Z
Event Counter Timer B1
3-Phase Inverter Control Timer Z
Watchdog Timer Yes (sels ble internal oscillator)
Serial Interface_f Clock Sync./ Clock Async. 1
I’C-bus -
SSU/Special Serial /0 2
Channels 1
G Buffers 4
Input Only (Numbers; 8
CMOS I/0 Only ({ ) 45
I/O Ports High Current Drive Port 8
Pull-Up Resi 13
NMOS Push-Pull -
Interrupts(Sources) | External 1"
Debugging Function On-Chip Debug Yes
On-Board Flash Program Yes
Other Functions | ROM Correction F i Yes
Packag! FP-64K, FP-64A
1 to 10MHz/ 1 to 10MHz/ 1 to 10MHz/ 1 to 10MHz/
op g Freq yiSupply Voltage 2.7 to 5.5V 3.0 to 5.5V 2.7to 5.5V 3.0 to 5.5V
1 to 20MHz/ 1 to 20MHz/ 1 to 20MHz/ 1 to 20MHz/
4.0 to 5.5V 4.0t0 5.5V 4.0 to 5.5V 4.0t0 5.5V
Operating Ambient Temperature ('C) -20 to 75, -40 to 85, -40 to 105, -40 to 125

* M: mask ROM version, F: F-ZTAT version
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e Specifications (H8/300H Tiny Series)

ROM(Bytes) 32K 56K
RAM(Bytes) 2K [ 3K
Memory EEPROM(Bytes) -
ROM Type* [ [ F [ M [ F
Program Security Yes
CPU H8/300H Core
CPU Basic Instr 62
Minimum Instruction Execution Time (ns) 100 (@20MHz)
Clock Generation Circuit 2 circuits (system clock circuit, on-chip sub clock circuit)
PLL -
Subclock Yes
On-Chip Oscillator -
Oscillation Stop D -
Clock Freq y Divider 1/n (n=1, 8, 16, 32, 64)
Support 4 power save modes and module standby function,
system clock divider.
R G Standby mode
Sub active mode (when using on-chip oscillation sub clock)
Sleep mode
Sub sleep mode (when using on-chip oscillation sub clock)
Power Supply | Power-On Reset/POR Yes (option)
Voltage ion | Low Voltage D ion/LVD Yes (option)
VD Ay Resolution X Channels 10-bitx 8
Sample and Hold Yes
8-bit Timer B1x1, Timer VX1, Sub timerx 1
16-bit Timer Zx1
P Timer B1, Timer V, Sub timer, Timer Z
Timer Input Capture Timer Z
Output Comp: Timer V, Timer Z
PWM Output Timer V, Timer Z
Event Counter Timer B1
3-Phase Inverter Control Timer Z
W Timer Yes ( internal oscillator)
Serial Interface | Clock Sync./ Clock Async. 2
I’C-bus -
SSU/Special Serial I/0 2
[o] 1
Cas Buffers 4
| Input Only (Numbers) 8
CMOS I/0 Only (Numbers) 45
I/0 Ports High Current Drive Port 8
Pull-Up Resistor 13
NMOS Push-Pull -
Interrupts(Sources) | External 1
q .| On-Chip Debug Yes
R I On-Board Flash Program Yes
Other Functions | ROM Correction F Yes
Packag FP-64K, FP-64A
1to 10MHz/ 1 to 10MHz/ 1to 10MHz/ 1 to 10MHz/
2.7t0 5.5V 3.0to 5.5V 2.7 to 5.5V 3.0to 5.5V
OperatinolEisauene/Supplvivoitage 1 to 20MHz/ 1 to 20MHz/ 1 to 20MHz/ 1 to 20MHz/
4.0 to 5.5V 4.0 to 5.5V 4.0 to 5.5V 4.0 to 5.5V

Operating Ambient Temperature (‘C)

-20 to 75, -40 to 85, -40 to 105, -40 to 125

* M: mask ROM version, F: F-ZTAT version
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CAN MPUs and MCU

e Memory Capacity (ROM/RAM) (H8/300H Tiny Series)

ROM (Bytes) : :
| |
———— )
HD64336057G) FZ H FZH
HDG4336057 ) FZ H FZH
HD64336037G) FZ H FZH
HD64336037 ) FZ H FZH
) S—————

1
—_—
(HD64336036G) FZ H
((HD64336036 ) FZ H
—_——  —

1

1
——————m—
('HD64336035G) FZ H
((HD64336035 ) FZ H
A

(HD64336033G) FZ H
((HD64336033 ) FZ H

&
&

(HD64336032G) FZ H
((HD64336032 ) FZ H

RAM
1K 2K 3K (Bytes)

" Indicates the mask ROM version.

Package
- Indicates the flash memory version.

H | QFP_(PRQP0064GB-A(FP-64A))
FZ | LQFP (PLQP0064KB-A(FP-64K))

*Itis an old package code inside ()
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e Specifications (7600 Series)

ROM(Bytes) 16K 48K 60K
RAM(Bytes) 512 2K
Memory ROM Type* M (o] M (o]
Data Flash -
Program Security -
CPU 7600 Core
CPU Basic Instructions 71
Minimum Instruction Execution Time (ns) 200 (@10MHz)
DMA DMAC (Channels) -
Clock Generation Circuit 1 (Main clock)
Subclock -
On-Chip Oscillator -
Clock

Oscillation Stop Di

Frequency Divider

1/n (n=2, 8)

Power Save

Normal operating mode, Sleep mode, Wait mode

A/D Converter | Resolution X Channels

8-bit X 8 channels

D/A Converter | Resolution X Channels

8-bit

Timer X, Timer Y

16-bit

Timer 1, Timer 2, Timer 3

Prescaler

Input Capture

Output Compare

Timer
PWM Output

Timer 2, Timer 3

Real-Time Port

Event Counter

Timer X, Timer Y

2-Phase Encoder Input

Timer X (Two-phase signal processing)

3-Phase Inverter Control

Watchdog Timer Yes
Clock Sync./ Clock Async. 1 (UART) 2 (UARTO, UART1)
Serial Interface | Clock Sync. Only 1 (SI/0) -
Clock Async. Only -
I°C-bus -
Channels 1 (CAN2.0B)
CAN - "
Buffers 1 (Transmit), 2 (Receive)
CRC Calculation Circuit -
Input Only (Numbers) 1 -
CMOS 1/0 Only (Numbers) 35 72
1/0 Ports N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up Resistor Yes
Interrupts(Sources) | External 6
. | On-Chip Debug -
Debugging Function
On-Board Flash Program -
ROM Correction Function -
Other F
Others -
Pack 44-pin QFP 80-pin QFP
Operating Frequency/Supply Voltage 10MHz/4.0 to 5.5V

Operating Ambient Temperature (°C)

T-ver:-40 to 85, V-ver:-40 to 125

* M: mask ROM version, O: one-time PROM version

% : New product

e Memory Capacity (ROM/RAM) (7600 Series) 80-pin 44-pin
ROM (Bytes) ! !
: M37632EF | FP
: L M37633MFT ) FP
: ' (60
: 1 M37633MCT ) FP
1 1
M37630E4 :
M37631M4V :
M37631M4T 1
. I
512 2K RAM (Bytes)
:) The M in M3xxxxMx indicates the mask ROM version. P, Lead Pitch
; o A i ackage mm)
—1 The E in M3xxxxEx indicates the one-time PROM version. 44-pin | FP | 44-pin QFP (44P6N-A) 0.8
80-pin [FP__ | 80-pin QFP_(PRQP0080JA-A(80P6S-A)) 0.65

% : New product
* Itis an old package code inside ( )
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Notebook PC MCUs

Notebook PCs are hugely popular computing choices for business people and comsumers. Renesas serves this
vibrant market by delivering MCUs for applications such as power supply control and keyboard control. These
notebook PC MCUs are compatible with Intel’s LPC and Philips’s I’C-bus standards.

Keyboard Controller MCUs Compact Package MCUs

Renesas keyboard controller MCUs incorporate host bus These MCUs have high-precision 10-bit A/D converters

interface circuitry (LPC, ISA-Bus). on-chip. Their small package and I2C-bus compatibility
make them suitable for use in mobile applications.

(\ojslile= e Notebook PCs PP

\opslile e Notebook PCs, PDAs

e Keyboard Controller MCU Roadmap

“ © IKAP-4  ssnae

m3ss2 3

ROM : 20K byte

*
I!r

RAM : 1K byte

: : ™" 128-pin
1 : H8S/2114 g 100-pin
LPCBus ‘ T
| | H8s/2145B % 1 |
: : ROM : 256K byte : :
i i RAM: 8K byte ‘ ‘
X-Bus i M16C/6K9 "Gl HBS/2161B ‘i B V116C/6KA
! ROM :1128K byte ROM : 128K byte ! ROM : 128K byte !
o) : RAM :I 5K byte RAM: 4K byte : RAM: 5K byte 1
H8S/2143A puly M16C/6K7 "ol H8S/21418 BN H3s/2111B
st ey Ao RO R
] i M16C/6K5 "l H3S/2160B | |
I ROM : 64K byte ROM : 64K byte ! !
: RAM : 3K byte og] RAM : 4K byte : :
HBS/2147A MMM M16C/6k3 pll H3s/21408 ‘g | |
row:saK e EQM:CHBNe mowsencone : | .
| I m
rr— M3885F H8$/2110B ‘R | M3883
ROM : 60K byte ROM : 64K byte ‘ Egm 2‘1‘5 :y‘e
ROM : 60K byte RAM : 2K byte RAM : 2K byte I : yte
RAM: 2K byte i :

m3ss6M ‘g M3885M

R T e
2000 2001 2002 2003 2004 2005

% % : Under development

263



e Specifications (M16C/60 Series)

ROM(Bytes) 68K 128K
RAM(Bytes) 3K 5K
Memory ROM Type* F
Data Flash -
Program Security ID code check function, ROM code protecting function
CPU M16C/60 Core
Basic Instructions 91
CPU Minimum Instruction Execution Time (ns) 125 (@8MHz2) 62.5 (@16MHz)
Multiplier 16X16—32
Multiply-Accumulate | 16x16+32—32
DMA DMAC (Ch Is) 2 -
Clock G Circuit 2 circuits (Main clock, Sub-clock) 1 circuit (Main clock)
Subclock Yes -
Clock Frequency Divider 1/n(n=1,2,4,8, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power Cc ption), | Normal operating mode (High-Speed, Medium-Speed),
Wait mode and Stop mode Wait mode and Stop mode
Resol X Channels 10-bitx 10
Gy Sample and Hold Yes
D/A Converter | Resol X Channels 8-bitx2 ‘ -
8-bit -
Timer 16-bit Timer A X5, Timer Bx6
PWM Output 5 (Timer A) +14-bitx 4 \ 5 (Timer A) + 8-bitx 6
Event Counter 5 (Timer A)+6 (Timer B)
Watchdog Timer Yes
Clock Sync./ Clock Async. 3 (UARTO to UART2) [ 1

Serial Interface | Clock Sync. Only

2 (SI/03, SI/04)

Clock Async. Only

I’C-bus 2 (option) ‘ 3
LPC/ISA Yes
Input Only (Numbers) 1
CMOS I/0 Only (Numbers) 104
I/O Ports N-Channel Open Drain Port (Numbers) 25
High Current Drive Port 8 ‘ 12
Pull-Up Resistor Yes
Interrupts(Sources) | External 15 ‘ 16
Other Fi ROM Correction Function -
) Others PS/2 interface x 3
Packag 144-pin TQFP
Operating Frequency/Supply Voltage 8MHz/3.0 to 3.6V 16MHz/3.0 to 3.6V
Operating Ambient Temperature (°C) -20 to 85
* F: flash memory version % : New product
e Memory Capacity (ROM/RAM) (M16C/60 Series) 144-pin
ROM (Bytes) I |
1 1
1 1
1 (144)
' <M306KAFCL> RP*
| <M306KIFCL> RP
1
1 1
1 1
1 1
1 1
1 1
(144 .
1
1
1 1
1 1
1 1
: : RAM
3K oK (Bytes)
:} The F in M3xxxxFx indicates the flash memory version. Package Le?r(li_l:i)tch

144-pin| RP | 144-pin TQFP(PTQP0144LA-A((144PFB-A))| 0.4

% : New product
* Itis an old package code inside ()
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otebook PC MCUs

e Specifications (H8S/2100 Series)

ROM(Bytes) 64K 1M
Memory RAM(Bytes) 2K 3K 8K
ROM Type* F
Program Security -
CPU H8S/2000 Core
Basic Instructi 65
CPU Minimum Instruction Execution Time (ns) 100 (@10MHz) [ 100 (@10MHz), 50 (@20MHz)
Multiplier -
Multiply-Accumulate Instruction -
DMAC (Ci ) -
DMA EXDMAC -
DTC/DMACII = [ DTC (85 channels)
Address Space (Bytes) 16M
Bus State Controller -
External Bus | Bus Structure -
ion SDRAM Controller -
DRAM Controller -
Host Interface LPC
Clock ion Circuit 1 circuit (Sy: clock)
PLL -
Subclock -
Clock RTC -
Freq y Divider 1/n(n=1,2,4,8, 16, 32)
e GaD Sub active mode, Medium-Speed mode, Sleep mode, Sub sleep mode, Watch mode,
Software standby mode, Hardware y mode, Module stop mode
AID Converter Resolution X Channels - 10-bitx 8
ple and Hold - \ Yes
D/A Converter | Resolution X Channels -
8-bit 4 (TMRO, 1, X, Y) I 6 (TMRO, 1, X, Y, A, B) I 4 (TMRO, 1, X, Y)
16-bit 1 (FRT) | 4 (FRT, TPU)
32-bit -
Prescaler Yes
Input Capture 4 (16-bit timer combined) 5 (16-bit timer combined) \ 8 (16-bit timer combined)
Timer Output Compare 6 (16-bit timer combined) 8 (16-bit timer combined) \ 14 (16-bit timer combined)
PWM Output 2 (PWMX) 2 (PWMX), 8-bitx 8
Real-Time Port -
- Programmable Pulse Generator -
Event Counter -
2-Phase Encoder Input - \ Yes
Watchdog Timer Yes (x2)
Serial Interface | Clock Sync./ Clock Async. 1 I 2
I’C-bus 2
IEBus -
Smart Card/SIM - I 1
SSU/Special Serial /0 -
Ch I —_
A Buffers -
USB Function -
LPC/ISA Yes
IrDA - I Yes
LCD -
CRC Calculation Circuit -
Input Only (Numbers 9 \ 8
CMOS Output Only (Numbers) -
CMOS 1/0 Only ( ) 69 I 101 I 85
High Voltage Port (Numbers) -
I/0 Ports N-Channel Open Drain Port (Numbers) -
DTMF -
High Current Drive Port 10 14
Pull-Up Resistor 48 80 78
NMOS Push-Pull 4 12 20
Interrupts(Sources) | External 9 17
Boundary Scan/JTAG - Yes
Debugging Function | On-Chip Debug - Yes
On-Board Flash Program Yes
Other Functions | ROM Correction F i —
Packag FP-100B, TFP-100B I TFP-144
Operating Fr /[Supply Voltage 10MHz/3.0 to 3.6V I 20MH2z/3.0 to 3.6V
Operating Ambient Temperature (‘C) -20 to 75

* F: F-ZTAT version
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e Specifications (H8S/2100 Series)

ROM(Bytes) 64K 128K 64K 128K ‘ 256K ‘ 64K 128K
RAM(Bytes) 4K 8K 2K 4K
Memory ROM Type* F ] F ] F
Program Security Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) 100 (@10MHz) I 100 (@10MHz), 50 (@20MHz)
Multiplier -
Multiply-Accumulate Instruction -
DMAC (Ci -
DMA EXDMAC -
DTC/DMACT DTC (85 channels)
Address Space (Bytes) 16M
Bus State Controller Direct connection to SRAM and ROM is supported
External Bus | Bus Structure Separate bus (8/16-bit)
i SDRAM Controller -
DRAM Controller -
Host Interface LPC/ISA ISA
Clock Generation Circuit 1 circuit (System clock)
PLL -
Subclock -
Clock RTC -
Frequency Divider 1/n(n=1,2,4,8, 16, 32)
R EaD Medium-Speed mode, Sub active mode, Sleep mode, Sub sleep mode, Watch mode,
Software standby mode, Hardware standby mode, Module stop mode
AID Converter r '. ion X Channels 10-bit X 8, 10-bit X 16 (expanded A/D input)
ple and Hold Yes
D/A Converter | Resolution X Channels 8-bitx2
8-bit 4 (TMRO, 1, X, Y)
16-bit 1 (FRT)
32-bit -
Prescaler Yes
Input Capt 4 (16-bit timer ined)
Timer Output Compare 5 (16-bit timer combined)
PWM Output PWMX X2, PWM X 16
Real-Time Port -
F Pulse -
Event Counter -
2-Phase E der Input -
Watchdog Timer 2
Serial Clock Sync./ Clock Async. 3
I’C-bus 2
IEBus -
Smart Card/SIM -
SSU/Special Serial /0 -
Channels -
Can Buffers -
USBF -
LPC/ISA Yes
IrDA Yes
LCD -
CRC C ion Circuit -
Input Only (Numbers) 9
CMOS Output Only (Numbers) -
CMOS 1/0 Only (Numbers) 69 109 69 [ 71
High Voltage Port (N ) -
1/O Ports N-Channel Open Drain Port (Numbers) — [ 2
DTMF -
High Current Drive Port 10 14
Pull-Up F 32 64 32 48
NMOS Push-Pull 4 2
Interrupts(Sources) | External 31 9
y Scan/JTAG -
Debugging Function | On-Chip Debug -
On-Board Flash Program Yes
Other Functions | ROM Correction F -
Packag FP-100B, TFP-100B \ TFP-144 FP-100B, TFP-100B
20MHz/4.5 to 5.5V 20MHz/4.5 to 5.5V
Operating Frequency/Supply Voltage 10MHz/2.7 to 3.6V 16MHz/4.0 to 5.5V fgm:;’;g :z g:x 16MHz/4.0 to 5.5V
10MHz/2.7 to 3.6V ) } 10MHz/2.7 to 3.6V
Operating Ambient Temperature (‘C) -20to 75 -20 to 75, -40 to 85 -20 to 75, -40 to 85, -40 to 110

* F: F-ZTAT version, M: mask ROM version
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Notebook PC MCUs

e Memory Capacity (ROM/RAM) (H8S/2100 Series)
ROM (Bytes)

RAM
8K (Bytes)

< Indicates the flash memory version.
! ry vers Package

FA [ QFP (PRQP0100KA-A(FP-100B))
TE | TQFP (PTQP0100KA-A(TFP-100B), PTQP0144LC-A(TFP-144))

- *Itis an old package code inside ()

267



e Specifications (740, 38000 Series)

ROM(Bytes) 32K | B | 16Kk | 24K | 16K 24K 32K 20K 32K 48K | 60K 32K
RAM(Bytes) 1K 1.5K 512 640 512 640 1K 1.5K ‘ 1K 1.5K 2K
Memo ROM Type* F M [ o M F Qz | M F 1]
1t/ Data Flash Yes -
Cache Memory -
P s i ID code check function, ROM code protecting function _
iodiamiSecLit (Only Flash memory version)
CPU 740 Core
cPU Basic Instructions 7
i st Eeton T )| @1:’“:&2) ‘ 500 (@8MHz) ‘ (@%ﬁz) 500 (@8MHz) (@1‘;”’:“1)
q P 2 circuits 1 circuit 2 circuits
ClckiCenertbplecuit (Main clock, Sub-clock) (Main clock) (Main clock, Sub-clock)
Subclock Yes - Yes
Clock On-Chip Oscillator Yes - \ Yes - -
. _ Main clock: Main clock:1/n (n=1, 2, 8)
Frequency Divider 1in (n=2,8) 1/ (n=1,2, 8) Sub clock :1/n (n=1, 2)
. Wait mode, Wait mode, Stop mode,
Power Save Wait mode, Stop mode, Low-Speed mode (Sub clock) Stop mode Low-Speed mode (Sub clock)
A/D Converter | Resolution X Channels | 10-bitx 10 ‘ 10-bitx 6 ‘ 10-bitx 8 12'1!’(? - ‘ 10-bitx 8
D/A Converter | Resolution X Channels - \ 8-bitx2
8-bit -
16-bit -
P | Timer Xx 1, Timer Y X1, Timer 1x 1, Timer 2x1
6-bit x1
ier (Dedicated:
. i _ PWMO) 14-bitx 2
PWM Output 8-bit x 1 (Dedicated) bitx5 (Dedicated:PWMO, PWM1)
(Dedicated:
PWM1-5)
Event Counter Timer X, Timer Y
Watchdog Timer Yes
Clock Sync./ Clock Async. 1(Sl/01) - \ 1(Sl/01)
Serallnerface | 150k Sync. Only 1(st02) - ‘ (s102)
I’C-bus Yes (option) - ‘ Yes ‘ Yes (option)
LPC/ISA - Yes(LPC) (:g’:)
Input Only (Numbers) -
CMOS 1/0 Only (Numbers) 22 \ 34 38 34 64
1/0 Ports N-Channel Open Drain Port (Numbers) 14 ‘ 2 8
High Current Drive Port 8 4
Pull-Up Resistor - 8
Interrupts(Sources) | External 7 10 \ 13 9
Debugging Function | On-Board Flash Program Yes - \ Yes
. ROM Correction Function -
SR D Others - \ Comparator X 8
Packag 48-pin LQFP 44-pin QFN ‘ 48-pin LQFP 80-pin LQFP
(at High-
speed mode)
10MH2/
401055V
(at High-speed mode) AMHZ/ (at Medium-
: 8MHz/4.0 to 5.5V
Operating Frequency/Supply Voltage 2. 4;:?21_/55\, 4MHZ/2.7 to 5.5V 3.0to 8MHz/3.0 to 3.6V s%’:;de)
(at Low-speed mode) 3.6V 271055V
(at Low-
speed mode)
3K/
271055V
Operating Ambient Temperature (‘C) -20 to 85

*M: mask ROM version, F: flash memory version, O: one-time PROM version, Qz: QzROM version

% :New product Y% :Under development
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Notebook PC MC

e Memory Capacity (ROM/RAM) (740, 38000 Series) 80-pin 48-pin 44-pin
ROM (Bytes)* ! !
: —
; <M38859FF > HP
I (48]
48K+4K <M37512FC > HP*

1

1

1

:

(80) '
1

Mi38858MC ) HP !

1

1

1

M38869M8A) HP
M38859M8 ) HP

M37516E6 _[HP
M37516M6 ) HP
M37516M6H) KP

(M37516M4 ) HP

(W37516M4H) kP
' RAM
512 640 1K 1.5K 2K (Bytes)

C D The M in M3xxxxMx indicates the mask ROM version.
- The F in M3xxxxFx indicates the flash memory version.
—1 The E in M3xxxxEx indicates the one-time PROM version.

Package Lesl(AEs
44-pin | KP | 44-pin QFP(PLQPO048KB-A(44PJX-A) | 0.5
48-pin | HP | 48-pin LOFP(PLQP0048KB-A(48P60-A)| 0.5

0\ The G in M3xxxxGx indicates the Qz ROM version. 80-pin | HP | 80-pin LQFP(PLQP00B0KB-A(80P6Q-A)) 0.5
* The notation “+4K” refers to data flash memory.

% :New product Y % : Under development
* Itis an old package code inside ()



MPUs and MCUs with Ethernet Controllers

More and more electronic office equipment and factory equipment is being linked to networks, and the
spread of broadband connectivity means that even household appliances are becoming networked.
Against this background, demand is growing for networking technology with high-speed data transfer
capabilities. The Ethernet networking standard meets these requirements and is firmly established as a
connection interface between network-capable devices. The MPUs and MCUs listed on this page
incorporate on-chip Ethernet controllers conforming to the IEEE 802.3 standard. They make it simple to
design systems with high-speed Ethernet capabilities.

e Specifications (SH-Ether Series)

Memory

ROM(Bytes)

RAM(Bytes)

8K I 4K I 16K

ROM Type*

Cache Memory

4K I 16K I 32K

Program Security

CPU

CPU

SH2-DSP Core SH-2 Core SH3-DSP Core

Basic Instructions

65 62 160

Minimum Instruction Execution Time (ns)

16 (@62.5MHz) 10 (@100MHz)[ 8 (@125MHz) 5 (@200MHz)

Dhrystone Performance

81MIPS (62.5MHz) 130MIPS (100MHz) | 163MIPS (125MHz) 260MIPS (200MHz)

Multiplier

32x32—64

Multiply-Accumulate Instruction

32x32+64—64

Barrel Shifter

— I Yes

FPU

MMU

- \ Yes

DMA

DMAC (Channels)

2 - \ 4 \ 6 (2 of them are available exeternally)

DTC/DMAC I

External Bus

Address Space (Bytes)

160M 320M 384M

Bus State Controller

SRAM/SDRAM/ SRAM/SDRAM/ SRAM/SDRAM/BurstROM/
DRAM/BurstROM Byte Control SRAM/PCMCIA Byte Control SRAM/PCMCIA

Bus Structure

Separate bus (8/16/32-bit) Separate bus (8/16-bit)| Sep bus (8/16/32-bit)

SDRAM Controller

Yes

DRAM Controller

Yes [ =

PCI Controller

Endian Conversion

Yes (CS2, CS4 area only) ‘ Yes

Host Interface

\ Yes

Clock

Clock Generation Circuit

1 circuit

PLL

Yes

RTC

Yes (not separated power supply)

Oscillation Stop D

Fr y Divider

Yes

Power Save

Sleep mode, Standby mode, Module standby mode \ Sleep mode, S dby mode, Module dby mode

Power Supply
Voltage Detecti

Power-On Reset/POR

A/D Converter

D/A Converter

ion X Channels

Sample and Hold

Multi-Channel Sample and Hold

Resolution X Channels

Timer

8-bit

16-bit

32-bit

16-bit free-running Timer X 1, Timer pulse unitx 3 Compare match timer x 2 \ -

\ Timer unitx3

P

TPU CMT

Input Capture

TPU -

TPU el

Output Comp

PWM Output

TPU el

Event Counter

2-Phase Encoder Input

TPU

3-Phase Inverter Control

Watchdog Timer

Serial Interface

I’C-bus

<
[
»

Clock Sync./ Clock Async.

Clock Sync. Only

Clock Async. Only

Smart Card/SIM

SSU/Sp

ial Serial I/O

Serial /O x 2 - [ Serial /O x1 | Serial /O x 2

CAN

Channels

Buffers

Ethernet

1 [ 1 (with PHY) | 2 (with Bridge)

USB HOST

USB Function

IrDA

LCD

I/0 Ports

Input Only (Numbers)

29 71 24

CMOS I/0 Only (Numbers)
High Voltage Port (Ni )

N-Channel Open Drain Port ﬂwmbersi

High Current Drive Port

Pull-Up F

Interrupts(Sources)

External

NMI+4 (15 levels) 9 (NMI+8) NMI+4 (15 levels) or 6

Debugging Function

Other Functions

Boundary Scan/JTAG

Yes

On-Chip Debug

Yes

On-Board Flash Program

ROM Correction Function

Others

DSP function - DSP function

E-DMAC x 2

- IP security accelerator -

- E-DMAC x 4

FP-208C [ BP-240A | FP-208C I TBP-176 BP-256H | FP-256G | BP-256H | FP-256G

Operaﬁng Fi

pply Voltage

62.5MH2/3.3V [100MH2/3.3+1.5V] 125MH2/3.3 +1.8V 200MH2z/1.5V (Core), 3.3V (I/0)

Operating Ambient Temperature (‘C)

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* L: ROM-less vel

-20t0 75

rsion

% :New product % : Under development
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USB MPUs and MCUs

Renesas has the lineups of 8-bit MPUs and MCUs suitable for low-speed and Hub-type USB
applications, and 8/16-bit MPUs and MCUs suitable for Full-speed applications. These devices can be
employed in applications such as audio equipment, electronic musical equipment, printers, scanners,
modems and peripheral products for PCs.

¢ Roadmap

Full-speed USB2.0 Hi-speed USB2.0 *
Low-speed USB2.0 Bulk applications

SH7727 /
- Full-speed USB2.0

SH-4 200MHz H8SX/1653 x
Host+LCDC + HCAN2 / Many channels, for SCI
7 ISO transfer H-UDI e

P— o [ ' H8S/2218 |[Eammmmn el H8S/2215 |[Eeemmmmms ol H8S/2215R
—J SH3-DSP 100MHz Bulk version Support full function Full function

Host+Function+LCDC for H-UDI \"°w""" Multi endpoint Multi endpoint
for H-UDI
SH7705 SH-3 100MHz Bulk version, FIFO, Enhanced :
Low power consumption for H-UDI peripheral functions, 3V, external bus interface 16-bit

SHI641 / Compact USB version
SH3-DSP 100MHz
Large-capacity RAM 7641

Multi-function timer SH7660 Support full function Application specific for
Low cost version bulk
SH-3 104MHz
Bluetooth link Full-speed Hub
SH7630 On-chip controller

8-bit USB hub MCU, low pin count, hub function
T Full-Speed
Bluetooth link H
On-chip controller OHCI HOST Tow speed USB2.0
) : 7534
- 8-bit USB MCU, HID application

% :New product Y% : Under development ¥t : In planning stage

Low-pin count B
- 7643
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e Specifications (SH7700 Series)

ROM(Bytes) -
RAM(Bytes) — [ 16K
Memory Data Flash -
ROM Type* L
Cache Memory 32K 4-way set- iati! \ 16K 4-way set-associative
Program Security -
CPU SH-3 Core \ SH3-DSP Core
Basic Instructions 68 \ 160
Minimum Instruction Execution Time (ns 7.5 (@133MHz) 6.3 (@160MHz)
208MIPS (160MHz)
cPu Dhrystone Performance 173MIPS (133MHz) 130MIPS (100MHz)
Multiplier 32x32—64
Multiply-Accumulate Instruction 32x32+64—64
Barrel Shifter Yes
FPU -
MMU ‘ Yes ‘
DMAC (Channels) 4 6 4
BLAE DTC/DMACT =
Address Space (Bytes) 384M
Bus State Controller SRAM/SDRAM/BurstROM/Byte Control SRAM/PCMCIA \ SRAM/SDRAM/BurstROM/PCMCIA
Bus Structure 8.16.32
External Bus | SDRAM Controller Yes
Expansion DRAM Controller -
PCI Controller -
Endian Conversion Yes
Host Interface -
Clock Circuit 1 circuit
PLL Yes
RTC Yes
Elock Oscillation Stop D i -
Freq y Divider Yes
Power Save Sleep mode, Software standby mode, Module standby mode, Hardware standby mode
Powerls up;?ly Power-On Reset/POR -
Voltage
Resolution X C| 10-bit x4 \ 10-bitx6
A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold Yes
D/A Converter | Resolution X Channels - \ 8-bitx2
8-bit -
16-bit 16-bit timer pulse unitx4, 16-bit timer pulse unit x4, _
Compare match timer x 1 Compare match timer x5
32-bit Timer unitx3
Prescaler Yes
Timer Input Capture one of them \ -
Output Compare one of them I -
PWM Output Maximum 4-phase PWM waveform by 16-bit timer pulse unit is possible to output \ -
Event Counter -
2-Phase Encoder Input -
3-Phase Inverter Control -
g Timer Yes
Clock Sync./ Clock Async. 2 1
Serial Interface | Clock Sync. Only - I 2 1
Clock Async. Only - 1
I*C-bus - I 1 -
Smart Card/SIM - \ T=0 (Sub set) /T=1 (Sub set) T=0 (Sub set)
SSU/Special Serial /0 -
Channels -
Can Buffers -
Ethernet -
USB HOST - [ 2*
USB Function 1 1*
IrDA 1 (using Serial interface (1ch)) I -
LCD - I Yes
| Input Only (Numbers) -
CMOS I/0 Only ({ ) 105 I 117 I 104
High Voltage Port (Numbers] -
RS N-Channel Open Drain Port (Numbers) -
High Current Drive Port -
Pull-Up Resi Yes
Interrupts(Sources) | External NMI +22 (15 levels) NMI + 6 (15 levels)
y Scan/JTAG Yes
Debugging Function | On-Chip Debug Yes
On-Board Flash Program -
ROM Correction F —
— DSP function
0 - Multi Media card interface el
Oliediinclions Others - Compare match timer -
- SSL accelerator -

TBP-208A I FP-208C BP-256H I BP-256C

BP-240A I

Operating Frequency/Supply Voltage

(100/133MHz)/1.5V/3.3V (133MH2)/1.5V/3.3V

(167MHz)/1.9V/3.3V,
(100MHz2)/1.8V/3.3V

Operating Ambient Temperature (‘C)
Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
*: When using 2ch as USB host, USB function is not available.

*L: ROM-less vel

-20t0 75

rsion

% : New product

FP-240B
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MPUs and MCUs

e Specifications (SH7641, SH7750 Series)

Series SH7641 SH7750
Group SH7641 SH7760
Type No. HD6417641BP HD6417760BP | HD6417760BL
ROM(Bytes) -
RAM(Bytes) 144K 2KB (MFI shared) +8KB (USB shared)
Memory Data Flash -
ROM Type* L
Cache Memory 16K 16K (instruction)/32K (data), 2-way set:
Program Security -
CPU SH3-DSP Core (MMU less) SH-4 Core
Basic Instructions 159 91
Minimur Instruction Execution Time (ns) 10 (@100MHz) 2.5 (@200MHz)
Dhrystone Performance 130MIPS (100MHz) 360MIPS/200MHz, 1.4GFLOPS/200MHz
CPU Multiplier 32x32—-64
Multiply-A 32x32+64—64
Barrel Shifter Yes
FPU - Yes
MMU - Yes
DMAC (Channels) 4 8
DMA DTC/DMACT -
Address Space (Bytes) 384M 448M
Bus State Controller Yes SRAM/SDRAM/MPX/BurstROM/Byte Control SRAM/PCMCIA
Bus Structure SRAM/SDRAM Separate bus (8/16/32-bit), Multiplex bus (32-bit)
External Bus | SDRAM Controller Yes
pansion DRAM Controller Yes -
PCI Controller -
Endian Conversion - Yes
Host Interface - Multi function interface (MFI)
Clock G ion Circuit 1 circuit
PLL Yes
RTC -
Clock Oscillation Stop D -
Freq y Divider Yes
Power Save Sleep mode, Software standby mode, Sleep mode, Standby mode, Module standby mode, etc.
Module standby mode
\rl’;::eerlfe :;:x Power-On Reset/POR -
Resolution X Channels 10-bitx 8 10-bitx 4
A/D Converter | Sample and Hold 2ch Yes
Multi-Channel Sample and Hold - Yes

D/A Converter | Resolution X Channels

8-bit -
16-bit 9 (MTU, CMT) *Compare match timer, 4ch (selectable 16-bit, 32-bit)
32-bit - Timer unitx3
Prescaler MTU Yes
T Input Capture MTU 1 (using Timer unit)
Output Compare MTU 1 (using Compare match Timer)
PWM Output MTU -
Event Counter MTU -
2-Phase Encoder Input MTU -
3-Phase Inverter Control MTU -
Watchdog Timer Yes
Clock Sync./ Clock Async. 3
Serial Interface | Clock Sync. Only -
Clock Async. Only -
I*C-bus 1 2ch
Smart Card/SIM - T=0(Sub set) /T=1 (Sub set)
SSU/Special Serial /0 - Yes
Ch I - 2
@x Buffers - 32
Ethernet -
USB HOST Yes
USB Function 1 -
IrDA -
LCD Yes
Input Only (Numbers) 8 -
CMOS 1/0 Only (Numbers) 156 69
High Voltage Port ( ) -
VO Ports Iy Channel Open Drain Port (umber 2 =
High Current Drive Port Yes -
Pull-Up Resistor - Yes
pts( External 9 NMI + 15 external (15 level) or 4 external
Boundary Scan/lJTAG Yes
Debugging Function | On-Chip Debug Yes

On-Board Flash Program

ROM Correction F -
- Audio Codec Interface (HAC) X 2 Channels
Other Functions - Serial Sound Interface (SSI) X2 Channels
Others - MultiMediaCard Interface (MMCIF)

Multi function interface (MFI)

(*Some pins for each module are multiplexed)

CSP-256

BP-256F, BP-256B

Operaﬁng Frequency/Supply Voltage 100MHz/1.8V/3.3V

200MHz/1.5V/3.3V(l/0)

Operating Ambient Temperature (‘C) -40 to 85

-20 to 75/-40 to 85 * : differ from each product

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package

* L: ROM:-less version



e Specifications (M16C/20 Series)

ROM(Bytes) 128K 64K 128K
RAM(Bytes) 10K 5K 10K
Memory ROM Type* F M
Data Flash -
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/61 Core
Basic Instructions 91
CPU Minimum Instruction Execution Time (ns) 62.5 (@16MHz2)
Multiplier 16x16—32
Multiply-Accumulate | 16x16+32—32
DMAC (Ch Is) 4
DMA DTC/DMACII -
Clock G ion Circuit 3 circuits (Main clock, Sub-clock and On-chip oscillator)
Subclock Yes
On-Chip Oscillator Yes
Clock Oscillation Stop D Yes
Frequency Divider 1/n(n=1,2,4,8,16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power Consumption), Wait mode and Stop mode
AID Converter Resolution X Channels 10-bitx 8
Sample and Hold Yes
Timer 16-bit Timer AX5
Watchdog Timer Yes

Serial Interface [ Clock Sync./ Clock Async.

2 (UARTO, UART1)

I’C-bus

1

Smart Card/SIM Yes
USB Function USB3.3 V regulator + built-in transceiver for USB Spec.2.0 + FIFO for EP (MAX. size can be changed.)
CRC Ci 1 Circuit 2 (Based on CRC-CCITT and CRC-16)
Input Only (Numbers) -
CMOS Output Only (Numbers) -
VOPorts 1108 110 Only (Numbers) 80
N-Channel Open Drain Port (Numbers) 2
Interrupts(Sources) | External 5
X .| On-Chip Debu -
i On-Boar‘t)i Flash grogram Yes
ROM Correction F Address agr t interrupt
Other Functi Others Serial sound interface : 2
AND flash controller
Packag 100-pin LQFP
Operating Frequency/Supply Voltage 16MHz/3.0 to 3.6V
Operating Ambient Temperature (°C) -20 to 85

* M: mask ROM version, F: flash memory version

e Memory Capacity (ROM/RAM) (M16C/20 Series) 100-pin
ROM (Bytes) E ' [o0)
= : =
1 ) :
3 B or |
I I RAM
5K 10K (Bytes)
:) The M in M3xxxxMx indicates the mask ROM version. Package Lead Pitch

fa— The F in M3xxxxFx indicates the flash memory version.

100-pin | GP | 100-pin LQFP(PLQPO100KB-A(100P60-A) | 0.5

* Itis an old package code inside ()
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SB MPUs and MCUs

¢ Specifications (H8SX/1600 Series)

ROM(Bytes) 384K
RAM(Bytes) 40K
Memory ROM Type* F
Cache Memory -
Program Security Yes
CPU H8SX Core
Basic Instr 87
CPU Minimum Instruction Execution Time (ns) 20.0 (@50MHz)
Multiplier 16x16—32
Multiply-A 16x16+32—-32
DMA DMAC (Channels) 4
DTC/DMACT DTC
Address Space (Bytes) 16M

External Bus
= T

Bus State Controller

ROM, burst ROM, SRAM, bytes control SRAM

Separate bus (8/16-bit) /Multiplex bus (8/16-bit)

Bus Structure
ian C

Yes
Clock Generation Circuit 2 circuits (Main clock, USB)

Clock PLL Yes
Frequency Divider 1/n(n=1,2,4,8)
Power Save Sleep mode, All module clock, Stop mode, Software dby mode, Hardware standby mode
Resolution X Ch | 10-bitx8

A/D Converter | Sample and Hold Yes
Multi-Channel Sample and Hold -

D/A Converter | Resolution X Channels 8-bitx2
8-bit 8 (TMR)
16-bit 6 (TPU), 1 (TMR)
32-bit 2 (TPU)
Prescaler -

. Input Capture 6 (TPU)

LT Output Compare 6 (TPU)
PWM Output 6 (TPU)
Programmable Pulse Generator PPG+TPU
Event Counter Yes
2-Phase Encoder Input Yes

Watchdog Timer Yes
Clock Sync./ Clock Async. 4

Serial Interface | Clock Sync. Only -

Clock Async. Only 2

I’C-bus 2

Smart Card/SIM 6

SSU/Special Serial /0 -

Cl —

A Buffers -

USB Function Yes

IrDA Yes
CMOS Output Only (Numbers) 9
CMOS /0 Only (Numbers) 75

LOlRous N-Channel Open Drain Port (Numbers) 13
Pull-Up Resistor 37

pts(: External 13

Debugging Function fOm=ChipIDsbug Yes
On-Board Flash Program Yes

Pack TFP-120

Operating Freq y/Supply g 50MH2/3.0 to 3.6V

Operating Ambient Temperature (‘C) -20to 75

Note : The package code described is the former one. Regarding the new one, please refer to the following URL http://www.renesas.com/en/package
* F: F-ZTAT version

e Memory Capacity (ROM/RAM) (H8SX/1600 Series)

ROM (Bytes)

( <TemwE > 1

: RAM
40K (Bytes)

< Indicates the flash memory version.

Package
FT | TQFP (PTQP0120LA-A(TFP-120))

* Itis an old package code inside (




e Specifications (H8S/2200, 2100 Series)

ROM(Bytes)

256K

64K 128K

64K 128K

T RAM(Bytes) 32K 4K | 8K | 12K 8K 16K 8K 12K
it ROM Type* F M ] F [ F ] F
Program Security - Yes
CPU H8S/2000 Core
Basic Instructions 65
CPU Minimum Instruction Execution Time (ns) | 30 (@33MHz) 42 (@24MHz) 63 (@24MHz) 42 (@24MHz)
Multiplier -
Multiply-A —
DMAC (Ch Is) 4 I 6
DMA EXDMAC -
DTC/DMACTI - DTC [ -
Address Space (Bytes) 16M
Bus State Controller SRAM, ROM \ - SRAM, ROM direct supported
External Bus | Bus Structure Separate bus (8/16-bit) \ - Sep bus (8/16-bit)
EXx i SDRAM Controller -
DRAM Controller Yes \ -
Host Interface -
q N 1 circuit 3 circuits (Main clock, - . 3 circuits (Main clock,
Clock Generation Circuit (System clock) | Sub-clock and USB-clock) 2 circuits (Main clock,USB-clock) Sub-clock and USB-clock)
PLL Yes Yes (USB: X2, x3) Yes (USB: x3) Yes (USB: X2, X3)
Subclock - Yes - Yes
RTC - RTC - RTC
Freq y Divider 1/n (n=1, 2, 4, 8, 16, 32)
Normal operating mode, Normal operating mode,
Clock Medium-Speed mode, Normal operating mode, Medium-Speed mode,
Sleep mode, Sleep mode, N ? Sleep mode,
Medium-Speed mode,
Module stop mode, Module stop mode, Sleep mode Module stop mode,
Power Save Software Watch mode, o Watch mode,
. Module stop mode, N
standby mode, Sub active mode, Sub active mode,
Software standby mode,
Hardware Sub sleep mode, Hardware standby mode Sub sleep mode,
standby mode Software standby mode, Software standby mode,
Hardware standby mode Hardware standby mode
1 X Ch | - 10-bitx 6
oAconverel and Hold - Yes
D/A Converter | F ion x Cl — 8-bitx 2 \ =
8-bit TMR (2) - TMR x 2 | —
16-bit TMR is available TPUX3
32-bit - TPUX2
. Input Capture - 3 (TPU)
Lmey Output Ci - 3(TPU)
PWM Output - 3 (TPU)
Real-Time Port - Yes (RTC) - Yes (RTC)
F Pulse -
Event Counter —
2-Phase Encoder Input - 3 (TPU)
g Timer 1 Yes
Serial [ Clock Sync./ Clock Async. - 2 3 2
FC-bus -
IEBus -
Smart Card/SIM - 1
SSU/Sk Slerial /0 -
Channels -
AN | Buffers —
USB Fi Yes (USB2.0) | Yes
LPC/ISA -
IrDA -
LCD -
CRC Calcul: Circuit -
Input Only ( s) - 21 I 24
CMOS Output Only (Numbers) - 3
CMOS /0 Only (Numbers) 76 37 68 [ 69
High Voltage Port (N ) -
1/0 Ports N-Channel Open Drain Port (Numbers) - \ 4 1 \ 4
DTMF -
High Current Drive Port -
Pull-Up R - [ 11 36
NMOS Push-Pull -
Interrupts(Sources) | External 9 I 7 8 I 7
y Scan/JTAG - Yes
Debugging Function | On-Chip Debug Yes | Yes (E10A) — [ Yes (E10A)
On-Board Flash Program Yes | — ] Yes I Yes [ — Yes
ROM Correction F -
— [ Wemory Stck IF SCIo for high-speed UART
Other Functions Copyright
Othes = |olecion - USB seralock available -
function
Pack TFP-100B FP-64E TFP-120, BP-112 TFP-100G, BP-112
when sing USB: . i vhenusing USB: . i
Moy | When using USB: when using USB: Mgy | When using USB:
o | 24MH2/3.0 to 3.6V | 24MH2/3.0 to 3.6V
Operating Frequency/Supply Voltage 33MHz/ el when not using USB: 16MHz/3.0 t o 3.6V sty S5 when not using USB:
3.0 t0 3.6V | MH0038V when not using USB: 301036V
24MHz/3.0 to 3.6V 24MHz/3.0 to 3.6V
TlzRTto 38V 16MH212.7 o 3.6V 16MHz/2.7 to 3.6V Tz to 38V 16MH212.7 o 3.6V
Gltz24to 3V . i} iltz24 1036V 3 i

Operating Ambient Temperature (‘C)
* M: mask ROM version, F: F-ZTAT version

-20

to 75, -40 to 85

% % : Under development
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USB MPUs and MCUs

e Memory Capacity (ROM/RAM) (H8S/2200, 2100 Series)

ROM (Bytes)

32K HD6432210 ) FP

4K 8K

2

HD64322158 ) BR TE

Y e g e

RAM
K (Bytes)

2

3

:) Indicates the mask ROM version.
< Indicates the flash memory version.

Package

LQFP (PLQP0064KC-A(FP-64E))

TQFP (PTQP0120LA-A(TFP-120), PTQP0100KA-A(TFP-100B))

TQFP (PTQPO100LC-A(TFP-100G))

BGA (PLBG0112GA-A(BP-112))

*Itis an old package code inside ()



e Specifications (740, 7600, 38000 Series)

ROM(Bytes)
RAM(Bytes) 256 384 256 1K 2K 1K 2k | 1K | 25K | 1K | 25K
Memory ROM Type* o M F M F | m | fF | m | F
Data Flash -
Program Security -
CPU 740 Core
CPU Basic Instructions 69 71
Minimum Instruction Execution Time (ns) 340 (@6MHz) 250 (@8MHz) \ 83 (@24MHz)
Exenal Bus Expansion | Host Interface - Yes -
n N 2 circui - " ircuits (Main clock, 2 circui
Clock Generation Circuit ;i\ 16k, gn?:htii oscillator) 2 circuits (Main clock, PLL) : cPEt,tgl(lb-aclozlsc (Main il::ktsPLL)
Clock PLL - Yes
Subclock - \ Yes \ -
On-Chip Oscillator Yes -
A/D Converter | Resolution x Channels 1 O-b;tof;t(issaésg,ghéss)“ FP) 10-bitx 8 ‘ -
Timer 8-bit 3
16-bit - | 2 (Timer X, Timer Y) | -
Watchdog Timer Yes -
Clock Sync./ Clock Async. - 1 -
Serial Interface | Clock Sync. Only 1 - 1
Clock Async. Only 1 (USB conbined) - 7/8/9-bit x 2
USB3.3 V regulator + USB3.3 V regulator + USB3.3 V regulator + USB3.3 V regulator + USBA.3 V regulator+

USB Function

built-in transceiver for USB Spec.2.0 +
FIFO for EP (MAX. size can be changed.)

built-in transceiver for USB Spec.2.0+

built-in transceiver for USB Spec.2.0+

built-in transceiver for USB Spec.2.0+ | built-in transceiver for USB Spec.2.0+

FIFQ forEP (MAX, sze can be changed) | FIFO for EP (MAX, ize can be changed) | FIFOfor EP (MAX.size can be changed.) | FIFO for EP (MAX, size can be changed.)

(Supports LS) (Supports FS) HUB function (Supports FS) (Supports FS) (Supports )
Input Only (| ) -
CMOS Output Only (Numbers) | 24 | 28 | 33 [ 28 | 24 | 33 | 48 [ 44 [ 66
I/O Ports CMOS I/0 Only (Ni ) -
N-Channel Open Drain Port (Numbers) -
Pull-Up Resistor Yes - Yes
4 (7534SP)
Interrupts(Sources) | External 3 (7534FP) 4 5 3
2 (7534GP)
Debugging Function | On-Board Flash Program - Yes
Other Fi ROM Correction Functi —
Others -
42-pin SDIP .
Package 32:';}',‘, Ef,‘F’f,’ (0.5mm6|:i;zll:‘lll;gr':1pm pitch) 80-pin QFP, 80-pin LQFP
Operating Frequency/Supply Voltage . 6MHz/4.1 tP 5.5V 8MHZz/4.0 to 5.25V 24MHz (9=12MHz) /4.15 to 5.25V
(during USB operation:4.4 to 5.25V) 6MHz/3.0 to 5.25V 24MHz (@=6MHz) /3.0 to 3.6V
Operating Ambient Temp e (‘'C) -20 to 85 (during USB operation:0 to 70) -20 to 70

* M: mask ROM version, F: flash memory version, O: one-time PROM version
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USB MPUs and MCUs

e Memory Capacity (ROM/RAM) (740, 7600, 38000 Series)

80-pin

64-pin 42-pin 36-pin 32-pin (32)

ROM (Bytes)

r—ﬂ
(M37641M8 ) FP HP

l( M37643M8 ) FP HP|

M37534E8 |FP
(36

1
1
1
1
1
:
1
i
m | M37534E8_|SP
1
1
1
1
1
1
1

M38KO7MA4L
M38K27M4L

FP HP
FP HP

M38KO09FSL> FP HP
lM38K29FBL FP HP

(64 (80
M37641F8 > FP HP
M37643F8 > FP HP

5

RAM
256 384 1K 2K 2.5K (Bytes)

C The M in M3xxxxMx indicates the mask ROM version. Package Le?%gi)tch
[ The E in M3xxxxEx indicates the one-time PROM version. 32-pin | GP | 32-pin LQFP(PLQP0032GB-A(32P6U-A))| 0.8
< The F in M3xxxxFx indicates the flash memory version. 36-pin | FP | 36-pin SSOP(PRSP0036GA-A(36P2R-A))| 0.8

42-pin | SP | 42-pin SDIP(PRDP0042BA-A(42P4B)) 1.778
64-pin | FP | 64-pin LQFP(PLQP0064GA-A(64P6U-A))| 0.8
HP | 64-pin LQFP(PLQP0064KB-A(64P6Q-A))| 0.5
80-pin | FP | 80-pin QFP(PRQP0080GB-A(80P6N-A)) 0.8

80-pin LQFP(PLQP00BOKB-A(80P6Q-A))| 0.5

* Itis an old package code inside ()



The MCUs in the M16C/6S Group are fully optimized for power-line data transmission applications. They
have an M16C/60 CPU with built-in IT800 power line modems developed by YITRAN Corporation. The
devices use a frequency band ranging from 100kHz to 400kHz, with transmission up to 7.5Kbps
possible. For home-network applications, they can be equipped with SCP (Simple Control Protocol), the
communication protocol offered by Microsoft Corporation.

e Specifications (M16C/60 Series)

ROM(Bytes) 96K
RAM(Bytes) 24K
Memory ROM Type* F
Data Flash -
Program Security ID code check function, ROM code protecting function
CPU M16C/60 Core
Basic Instructions 91
CPU Minimum Instruction Execution Time (ns) 65.1 (@15.36MHz)
Multiplier 16xX16—32
Multiply-A Instruction 16X16+32—-32
DMA DMAC (Ct 2
Clock ion Circuit 2 circuits (Main clock, On-chip oscillator)
PLL -
Subclock -
Clock On-Chip Oscillator Yes

Oscillation Stop D

Frequency Divider

1/n(n=1,2,4,8,16)

Power Save -
A/D Converter | Resolution X Channels -
D/A Converter | Resolution X Channels -
16-bit 5 (TAO, TA1, TA2, TA3, TA4)
Timer PWM Output Yes
Event Counter -
Watchdog Timer Yes

Clock Sync./ Clock Async.

2 (UARTO, UART1)

Serial Interface | Clock Sync. Only

2 (SI/04 is internally connected to IT800)

Clock Async. Only 1 (UART2)
I’C-bus 3 (UARTO to UART2)
Input Only (Numbers) 1
I/O Ports CMOS I/0 Only (Ni 20
N-Channel Open Drain Port (Numbers) 1
Interrupts(Sources) | External 3
X .| On-Chip Debu Yes
R AT On-Board Flash gProgram Yes
Other Fi ROM Correction F -
Others Power line communication function, PLL on-chip oscillator
Packag 64-pin LQFP
Operating Frequency/Supply Voltage 15.36MH2/3.0 to 3.6V
Operating Ambient Temperature (°C) -20 to 85
* F: flash memory version
e Memory Capacity (ROM/RAM) (M16C/60 Series) 64-pin

ROM (Bytes)

GP (5
: RAM
24K (Bytes)

<D The F in M3xxxxFx indicates the flash memory version.

Package lesglltE
64-pin | GP | 64-pin LQFP(PLQP0064KB-A(64P6Q-A)| 0.5

The old package code is shown in parenthesis
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DVD/HDD Recorder MCUs

The M16C/6H Group devices combine the numerous on-
chip peripheral functions of the M16C/60 series with
additional functions required by TELETEXT1 compatible
video recording equipment, such as a VBI (Vertical
Blanking Interval) data slicer. The VBI data slicer
incorporated in these MCUs can be used to slice multiple
VBI data formats (TELETEXT, CCD/XDS, EPG-J), making

1 The VBI data slicer supports the following functions:
Europe: TELETEXT (PDC, VPS, WSS)
North America: CC, CC2X
Japan: EPG-J, text multiplex broadcasts
Other: Video ID

\oallesiitely iy DVD/HDD recorders, etc.

it possible to accommodate all of the world’s digital video
recording formats in a single chassis.

e Specifications (M16C/60 Series)

ROM(Bytes) 128K
RAM(Bytes) 5K
Memory ROM Type* M \ F \ M
Data Flash -
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
CPU Minimum Instruction Execution Time (ns) 100 (@10MHz)
Multiplier 16X16—32
Multiply-Accumulate 16X16+32—32
DMA DMAC (Ch 2
Clock ion Circuit 2 circuits (Main clock, Sub-clock)
PLL -
Subclock Yes
Clock On-Chip Oscillator -
Freq y Divider 1/n(n=1,2,4,8, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power Consumption), Wait mode and Stop mode
A/D Converter | Resolution X Ch | 8-bitx (8+2)
D/A Converter | Resolution X Ch -
Timer 16-bit Timer AX5, Timer Bx6
Watchdog Timer Yes
Clock Sync./ Clock Async. 3 (UARTO to UART2)
Serial Interface | Clock Sync. Only 2 (SI/03, Sl/04)
Clock Async. Only -
I’C-bus 3 (UARTO to UART2)
IEBus 3 (UARTO to UART2)
CRC Cal ion Circuit 1 (Based on CRC-CCITT (X" +X"2+ X°+1))
Input Only (Numbers) 1
CMOS Output Only (Numbers) 1
VO Ports | cmos 10 only ( ) 87
N-Channel Open Drain Port (Numbers) 2
Interrupts(Sources) | External 8
Debugging Function | On-Board Flash Program Yes
ROM Correction F Address agreement X 2 Address agreement x 4
Other Functions Others VB1 Data slicer (PDC, VPS, EPG-J, WSS, CC, CC2X, ID-1)
P 116-pin LQFP
Operating Freq y/Supply Voltage 10MHz/4.75 to 5.25V
Operating Ambient Temperature (°C) -20 to 70

* M: mask ROM version, F: flash memory version

e Memory Capacity (ROM/RAM) (M16C/60 Series) 116-pin
ROM (Bytes)
RAM
(Bytes)
C D the Min M3xxxxMx indicates the mask ROM version. e Lead Pitch
(mm)

fa— The F in M3xxxxFx indicates the flash memory version.

116-pin | FP | 116-pin LQFP(PLQP0116JA-A(116P6A-A))| 0.65

The old package code is shown in parenthesis




The MCUs listed on this page add tuning functions such as OSD, PWM, and A/D conversion to the 8-bit
740 CPU core. In particular, a large number of models integrating the closed caption decoding CCD
function for North American TV broadcasts are available. Renesas has also developed models based on
the high-performance 16-bit M16C/60 series CPU core that incorporate CCD and OSD functions.

¢ Product Development
cco

Ll

Pin compatible
0SD16 x 20dot

116-pin 100-pin

-

m37225 EA

0SD12 x 16dot

m37221 E2

o

Pin compatible
0SD16 x 20dot

0SD16 x 20dot

m37161 E2

M37160 2

J

52-pin (52) 42-pin

Upper

Middle

Standard
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¢ Specifications (M16C/60 Series)

ROM(Bytes) 192K 256K 348K 512K 256K 384K 512K
RAM(Bytes) 5K 10K [ 16K
Memory ROM Type* [5) M [ M F [ M \ F
Data Flash -
Program Security ID code check function, ROM code protecting function (Only Flash memory version)
CPU M16C/60 Core
Basic Instructions 91
CPU Minimum Instruction Execution Time (ns) 100 (@10MHz2) 62.5 (@16MHz2)
Multiplier 16xX16—32
Multiply-Accumulate Instruction 16X16+32—32
DMA DMAC (Ch Is) 2
Address Space (Bytes) 1M
Support for insertion of
External Bus 1o 3wait m,
. External Bus Interface Support for insertion of 1 wait states, Outputs 4 chip-select signals (CS0, CS1, CS2, CS3) Outputs 4 chip-
Expansion select signals
(CS0,CSt, €S2, CS3)
Bus Structure Selectable from Separate bus, Multiplex bus Separate bus \ Sel ble from Separate bus, Multiplex bus
Clock ion Circuit 2 circuits (Main clock, Sub-clock)
PLL -
Subclock Yes
Clock On-Chip Oscillator —
Frequency Divider 1/n (n=1,2, 4,8, 16)
Power Save Normal operating mode (High-Speed, Medium-Speed, Low-Speed, Low-Power Cc I 1), Wait mode and Stop mode
Resolution X Ch I 8-bit X6 8-bitx13
CALD @i Sample and Hold Yes
D/A Converter | R XCh I 8-bitx2
16-bit Timer AX5, Timer Bx6
Timer PWM Output 2 (Timer A)
Event Counter 5 (Timer A) +6 (Timer B)
Watchdog Timer Yes
Serial Interface ‘ Clock Sync./ Clock Async. 2 :) (llj'::.;l:g)
I’C-bus 1 2 3
Number of display
characters : 42 . . %16 li
inds of display
characters : 825 dots colored
CMOS I/0 Only (Numbers) 76 74 \ 73
1/0 Ports N-Channel Open Drain Port (Numbers) 2
Pull-Up R Yes
Interrupts(Sources) | External 3 \ 5
. .| On-Chip Debug Yes
e ] On-Board Flash Program Yes

ROM Correction F Address agreement x 2 Address agreementx4
CCD:1 circuit CCD, ID-1:2 circuits

Other Functions - -

Others Triple layer Triple layer

64-color OSD 512-color OSD
Packag 100-pin QFP [116-pin QFP
Operating Fr y/Supply Voltage 10MHz/4.5 to 5.5V 16MHz/3.15 to 3.45V
Operating Ambient Temperature ('C) -10 to 70 -20 to 70
* M: mask ROM version, F: flash ion, O: one-time PROM versi -
masl version, lash memory version, one-time version Package Le?%nﬁl)tch

100-pin | FP | 100-pin QFP(PRQP0100JB-A(100P6S-A)) | 0.65
116-pin | FP | 116-pin QFP(PLQP0116JA-A(116P6A-A)) | 0.65

% % : Under development
* Itis an old package code inside ()




e Specifications (7200 Series)

ROM(Bytes) 32K
Memory RAM(Bytes) 102 [1152| 1472 | 2048 [1024[1152] 1472 | 2048 | 1152 1472 1152 1472
ROM Type* M [ o M [ o M ) m [¢)
CPU 740 Core
CPU Basic Instructions 7
Minimum strucion Executon Tne rs) | 447 (@3.58MHz2), 451 (@4.43MHz) | 500 (@8MHz2) [ 451 (@4.43MHz) 500 (@8MHz2)
Clock Circuit 2 circuits (Main clock, Sub-clock)
PLL —
Clock Subclock Yes
On-Chip Oscillator -
Power Save Wait mode, Stop mode Low-speed mode (Sub-clock)
A/D Converter | Resol X Channels -
D/A Converter | Resol X Channels -
Timer 8:bit 6
PWM Output 8-bitx5 8-bit X 5, 14-bit x 1
Watchdog Timer -
Serial Interface [ Clock Sync./ Clock Async. —
I’C-bus 1
0SsD Number of d_isplay ct!aracters : 32 characters X 2 lines Number of display characters : 32 characters X 2 lines
Kinds of display characters : 254 Kinds of display characters : 316 dots colored
CMOS Output Only (Numbers) 4
1/O Ports CMOS 1/0 Only (Numbers) 10
High Voltage Port (Ni ) -
N-Channel Open Drain Port (Numbers) 20
Interrupts(Sources) | External 3
ROM Correction Function ‘ Yes
Other Functions ccb -
CiEe A/D comparators:7-bit X 8
Packag 42-pin SSOP 42-pin SSOP, 42-pin SDIP
Operating Frequency/Supply Voltage 2?2”:5:2 :g :gz 8MHz/4.5 to 5.5V 4.43MHz/4.5 to 5.5V 8MHz/4.5 to 5.5V
Operating Ambient Temp e (°C) -10 to 70
* M: mask ROM version, O: one-time PROM version Package Le?% rl;i)lch
42-pin [ SP42-pin SDIP(PRDP0042BA-A(42P4B))| 1.778
| FP [ 42-pin SSOP(42P2R-A/F) 0.8

* Itis an old package code inside ()
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* Specifications (7200 Series)

ROM(Bytes) 24K | 32K | 40K
Memory RAM(Bytes) 384 448 576 704 1024 2048 1088 \ 1536 1088 \ 1536
ROM Type* M o M [4) M | o M [ o
CPU 740 Core
CPU Basic Instructions 71
Minimum Instruction Execution Time (ns) 500 (@8MHz)
Clock G ion Circuit 1 circuit (Main clock) ‘ 2 circuits (Main clock, Sub-clock)
PLL -
Clock Subclock - [ Yes
On-Chip Oscillator -
Power Save Wait mode, Stop mode, Low-speed mode (Sub-clock)
A/D Converter | Resolution X Ch | - 8-bitx 8
D/A Converter | Resolution X Ch I -
Timer 8-bit 4 \ 6
PWM Output 8-bitx 6, 14-bitx 1 \ 8-bitx 8
Watchdog Timer -
Serial Interf [ Clock Sync./ Clock Async. —
I’C-bus 1
) " Number of display ct : i :
OosD Number ot d_lsplay cl'_naracters 124 char.acters X2 lines ‘ lz): c?\a‘:a?t)e:z X2 lines ) 32 cho;ract'(;rs’xc1h : :‘iar:::rs
Kinds of display characters : 256 Kinds of display characters : 381 | Kinds of display characters : 572 dots colored
CMOS Output Only (Numbers) -
1/O Ports CMOS 1/0 Only (Numbers) 23 \ 20
High Voltage Port (Ni ) - 12V X6 -
N-Channel Open Drain Port (Numbers) 9 \ 19
Interrupts(Sources) | External 3
ROM Correction Fi Yes ‘
" - ccD
Other Functions Others A/D comparators:6-bit X 6 \ -
- ‘ Cursor display, Button display‘ Triple layer
Pack 42-pin SSOP, 42-pin SDIP \ 64-pin SDIP 52-pin SDIP
Operating Freq y/Supply Voltage 8MHz/4.5 to 5.5V
Operating Ambient Temperature (‘C) -10 to 70
M: mask ROM version, O: one-time PROM version Package Le?% rﬁi)mh
42-pin | SP | 42-pin SDIP(PRDP0042BA-A(42P4B)) | 1.778
FP | 42-pin SSOP(42P2R-A/F) 0.8
52-pin | SP | 52-pin SDIP(PRDP0052BA-A(52P4B)) | 1.778
64-pin | FP | 64-pin SDIP(PRDP0064BA-A(64P4B)) | 1.778

* Itis an old package code inside ()



VCR Servo MCUs

The MCUs of the 776A group, which belong to the 7700 family, were developed specifically as software
servo processors for VCR control. They implement a variety of useful peripheral functions, including
analog amplifiers, clock timers, real-time pattern output, and OSD.

e Specifications (7770 Series)

ROM(Bytes) 64K 96K 120K
Memory RAM(Bytes) 2048 2560 3072
ROM Type* M
CPU 7700 Core
CPU Basic Instructions 103
Minimum Instruction Execution Time (ns) 167 (@ MHz) (12MHz at Double-speed mode)
Clock Generation Circuit 2 circuits (Main clock, Sub-clock)
Clock Subclock Yes
Frequency Divider Main clock divided by 2
A/D Converter | Resolution X Channels 8-bitx 11
D/A Converter | Resolution X Channels 8-bitx 2
8-bit 3
16-bit 3
Timer PWM Output 12nabitx2
Event Counter 6
Watchdog Timer Yes
Serial Interface [ Clock Sync. Only 2 (one with automatic data transfer function)
I*C-bus 1
osD Number of display characters : 32 characters X 16 lines
Font Characters Composite output: 254 characters, RGB output: 285 characters
Input Only (Numbers) 10
1/0 Ports CMOS I/0 OnIY (Numbers) 29
N-Channel Open Drain Port (Numbers) 4
Pull-Up Resistor 12
Interrupts(Sources) | External 10
ROM Correction Function Yes
Data slicer:On-chip XDS compatible slicer
. CTL amp
SEAIEE Others Real-time pattern output External events: 12, internal events: 9
Pulse duty detection circuit PBCTL signal duty ratio ement
Synchronous separation circuit
P g 100-pin TQFP
(at Double-speed mode)
12MHz/4.0 to 5.5V
Operating Frequency/Supply Voltage (a': :':’Ig:;f g‘ig gig‘(;e)
(at Low-speed mode)
32kHz/2.6 to 5.5V
Operating Ambient Temperature (‘C) -20 to 70
* M: mask ROM version
e Memory Capacity (ROM/RAM) (7770 Series) 100-pin
ROM (Bytes) \ \ \
1 1 1
! ! 100
m : : (| QuTTRwEA ) G le
1 1 1
1 1 1
1 1 1
1 100 !
m . ( QustzommcA D) Gp Cj' .
1 1
1 1 1
1 1 1
1 1 1
100 1 !
M3776AM8A ) GP \ \
T 1 1
1 1 1
1 1 1
RAM
2K 2.5K 3K (Bytes)
CT The M in M3xxxxMx indicates the mask ROM version. Package Le?%gi)tch
100-pin | GP [ 100-pin TQFP(PRQP0100JB-D(100P6P-E)) | 0.65

The old package code is shown in parenthesis
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Remote Control MCUs

The 4-bit MCUs listed here are designed for use in remote control transmitters. They provide support for
transfer code output using different configurations, multiple types of custom code output, and user-
defined multiple-key input.

e Roadmap

e [_ssso

LCD driver,
carrier generator,
voltage detection,

Large-capacity ROM
8-bit MCU version

Multi-carrier generator,
ultra-compact 20-pin package

Preset q
>

Single-function

¢ Specifications (On-chip LCD driver : 4500 Series)

ROM(Word X 10Bit)
Memor RAM(Word x 4Bit) 288 [ 512 288
Y [RoM Type* M [ o ] M [ o | wm TJo M [ o
Program Security -
cPU Basic Instructions 123 [ 124 [ 123 [ 124 [ 123 [ 124 [ 123 [ 124 | 123 [ 124 [ 123 [ 124 | 136 [ 123 [ 124 [ 123 [ 124 | 123 | 124
Minimum Instruction Execution Time (ns) 500 (@6MHz) \ 680 (@4.4MHz) \ 500 (@6MHz) \ 680 (@4.4MHz) 500 (@6MHz) \ 680 (@4.4MHz)
Clock G ion Circuit 4 circuits (Ceramic resonator, RC oscillator, Sub-clock and On-chip oscillator)
Subclock quartz-crystal
Clock On-Chip Oscillator Yes
Freq y Divider 1/n(n=1,2,4,8)
Power Save Clock operating mode, RAM back up mode
Power-On Reset/POR Yes
Low Low Low Low Low Low Low Low Low
Power Supply voltage voltage voltage voltage voltage voltage Low voltage voltage voltage voltage
Voltage Detection | Low Voltage Detection/LVD | — |Detection| — |Detection| — |Detection| — |Detection| — |Detection| — |Detection Detection — |Detection| — |Detection| — |Detection
- circuit circuit circuit circuit circuit circuit circuitx 1 circuit circuit circuit
x1 x1 x1 x1 x1 x1 x1 x1 x1
A/D Converter | Resolution X Ct | -
8-bit Timer 1x1, Timer 2x1 ?;i::!);z’,?:r'r‘giﬂ, Timer 1x1, Timer 2x1
10-bit -
) 16-bit Timer 3x1 [  Timer5x1 | Timer 3x 1
Timer
Pr | Yes
PWM Output Timer 2 [ Timer 4 [ Timer 2
Event Counter Timer 1 ‘ Timer 1, Timer 3 ‘ Timer 1
Watchdog Timer Yes
LCD Segment 28, Common 4 S ent 29, Common 4 ‘ 32, Common 4‘ Seg t 23, Common 4
Input Only (Numbers) - \ 8 \ -
CMOS Output Only (Numbers) 1 ‘ ‘
CMOS 1/0 Only (Numbers) 18 16 18
VO Ports - eone Open Drai Por umbers) 2
High Current Drive Port Drives LED directly (port D)
Pull-Up Resi: 8
Interrupts(Sources) | External 1 \ 2 \ 1
Other Functi Others Carrier wave generation
Pack 48-pin QFP 48-pin LQFP 64-pin QFP 42-pin SSOP
Operating Frequency/Supply Voltage 1.8t0 5.5V 1.810 3.6V 1.810 5.5V 1.8103.6V | 2.0t0 5.5V 25'55:,° 1.8t0 5.5V 1.810 3.6V
Operating Ambient Temperature (°C) -20 to 85
* LCD preset is same as general-purpose 4552, 4553, 4554 and 4556 * :New product

* M: mask ROM version, O: one-time PROM version
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e Specifications (Preset : 4500 Series)

ROM(Word X 10Bit)

e Specifications (Preset

ROM(Bytes)

: 740 Series)

T RAM(Word x 4Bit) 128
ry ROM Type* M ‘ o ‘ M ‘ o RAM(Bytes) 512
Program Security - Memory ROM Type* Qz
cpU Basic Instructions 99 Data Flash -
Minimum Instruction Execution Time (ns) 1500 (@2MHz) Program Security Yes
Clock ion Circuit 1 circuit (Ceramic resonator) CPU 740 Core
Subclock - CPU Basic Instrt 7
Clock On-Chip Oscillator - Minimum Instructon Exection Time (ns) 2000
Frequency Divider 1/n(n=1,4) temalBus Ex Host Interface —
e S RAM back up mode Clock G Circuit |1 circuit (Ceramic resonator, quartz-crystal)
Power Supply | Power-On Reset/POR Yes Subclock —
Voltage ion | Low Voltage Detection/LVD Low voltage d 1 circuit x 1 el G T —
A/D Converter | Resol X Channels - Clock - .p cillator
8-bit Timer 2x 1, Timer 3x1 Oscillation Stop D -
10-bit Timer 1x1 Frequency Divider 1/n (n=4)
. 16-bit — Power Save Wait mode, Stop mode
fimen P I Yes Power Supply | Power-On Reset/POR Yes
PWM Output - Voltage Detection | Low Voltage Detection/LVD Yes
Event Counter - A/D Converter | Resolution X Ch | -
Watchdog Timer Yes D/A Converter | Resolution x Ct I -
LCD - 8-bit Timer 2x1, Timer 3x1
Input Only (| ) 6 16-bit —_
CMOS Output Only (Numbers) 1 Pr I Timer 1Xx1
1/O Ports CMOS I/0 Only (Numbers) - ) Input Capture —
N-Channel Open Drain Port (Numbers) 22 Timer o —
- ~ utput Compare
High Current Drive Port - PWM Output —
Pull-Up Resistor 12 =
o )| External 1 Real-Time Port -
Other F i Others Carrier wave generation Event Counter -
Packag 36-pin SSOP Watchdog Timer Yes
Operating Frequency/Supply Voltage | 2.0 to 5.5V ‘ 25'?5:7 25%:7 2‘,;_55:7 Serial Interf } gl::::kS;r;c'.‘lct.tlgt:-I'(I;\sync. —
Operating Ambient Temperature (‘C) -20 to 70 I’C-bus -
* Preset is same as general purpose 4570 LPC/ISA -
* M: mask ROM version, O: one-time PROM version LCD —_
Input Only (Numbers) -
. . . . . CMOS Output Only (Numbers) -
e Specifications (Single-function : 720 Series) CNOS 10 Only ( ) 25
1/0 Ports N-Channel Open Drain Port (Numbers) 16
DTMF -
High Current Drive Port LED output portx 8
Pull-Up Resistor 8
Interrupts(Sources) | External 3
Debugging Function | On-Board Flash Program -
ROM C ion Functi -
Other Functions Others !(ey-on p_
Carrier wave generation
ROM(Word x 9Bit) Package 32-pin LQFP
. y RAM(Word x 4Bit) 48 64 . _ . -
* eramic, quartz-crysta
:zzr:rnp;ecuﬂw M — ‘ o } \z zs Operating Frequency/Supply Voltage ( 4MH7J?.8 to 3_3’, )
cPU Basic Instructions 68 " 5 . .
Winimum Instrucion Execution Tine (s) 800 (@4MHz) Operating Ambient Temperature (°C) 20 to 85
Clock ion Circuit 1 circuit (Ceramic resonator) * Qz: QzROM version %% : Under development
Subclock -
Clock On-Chip Oscillator -
Frequency Divider 1/n(n=1,8)
Power Save RAM back up
Power Supply | Power-On Reset/POR Yes
Voltage ion | Low Voltage Detection/LVD Low voltage di 1 circuitx 1
A/D Converter | F X Channels -
8-bit Timer 1x1, Timer 2x1
10-bit -
Timer ls-blt " :
PWM Output -

Event Counter

Watchdog Timer Yes
LCD -
Input Only (Numbers) 1
CMOS Output Only (Numbers) 1
CMOS I/0 Only —
I/O Ports 2 3
N-Channel Open Drain Port (Numbers) Pch open drain portx14

High Current Drive Port

Pull-Up Resistor

Pull-down resistance x 11

Interrupts(Sources) | External

Other F { Others Carrier wave generation
F [¢] 20-pin SSOP
Operating Frequency/Supply Voltage 1.8 to 3.6V
Operating Ambient Temperature (‘C) -20 to 85

* M: mask ROM versionO: one-time PROM version, Qz: QzROM version

% : New product
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r Controller MPUs and MCUs

Electric motors power diverse products in industry (factory equipment, servers, etc.), office equipment
(printers, scanners, etc.), and consumer goods (white goods, etc.). Efforts to conserve energy and meet
tougher environmental regulations are boosting demand for inverter control systems. The MPUs and
MCUs listed on this page incorporate either one or two timers capable of producing three-phase PWM
waveforms with no overlap between positive and negative-phases. This makes it easy to design
products incorporating inverter control. These MPUs and MCUs are suitable for a broad range of motor
control applications.

e Inverter Controller MPUs and MCUS (Frequency, Operating Voltage, ROM Capacity) F: F-ZTAT version ROM capacity

Z: ZTAT version ROM capacity

H M: Mask ROM version ROM capacity
superH Fam“V L: ROM:-less version
3.3 L )
SH3-DSP SH7641
1.8
SH7060 3.3
(MMT) (1/0-some 5V)
SH-2A SH7200 1.25+3.3
SH7080 5.0
(MTU2) 33 F:512/256K

5.0
(MTU2, MTU2S)
SH7125 5.0 F:128/64K
(MTU2)
(MMT, MTU) ’ 128/64/32K
SH-2 SH7047
(MMT, MTU)

SH7144 F:256K, M:256K
mTy) 83 M
F:256K, Z:128K,
——
o
33
128/64K, L
Z:64K,
——
M:64K, L

5.0

Sl ~
=

SH-1
SH7020 50
(ITY) 33 Z:32K,
i M:32/16K, L
F: Flash memory version ROM capacity
A M: Mask ROM version ROM capacity
M32R Fami Iv L: ROM-less version
45t05.50r3.0t0 3.6 X .
EPAED single-power-supply [ F:am } { F:1m }
45t05.50r3.0t0 3.6 X .
SPARE single-power-supply [ F:am } { F:1m }
4.5t05.50r 3.0t0 3.6
218 N F:1M
M32R/ECU SR single-power-supply
45t0550r3.0t03.6
32173 (External /0) F:256K F:256K
3.0 to 3.6 (Internal Logic)
45t0550r3.0t03.6
32172 (External /0) F:256K F:256K
3.0 to 3.6 (Internal Logic)




M16C Family

F: Flash memory version ROM capacity
M: Mask ROM version ROM capacity
L: ROM-less version

M:512K
301055
M32C/87 M:512K
421055
3.0t0 5.5 (CF:512K+4K_)
M32C/86 421055 (_F:512K+4K
M:320K
301055 SR ARSI K
M32C/85 : 0K
421055 Fi320KsaKI
384K+4K/512K+4K
M:128K/192K/320K
M32C/80 3.0t0 5.5 F:512K-+4K/
320K+4K/384K+4K
M32C/84 M:128K/192K/320K
421055 J2KsaKI
320K+4K/384K+4K
3.0t05.5 _FB12K )
M32C/83 421055
3.0t05.5 (_M:320K/384K )
M32C/82 421055
3.0t05.5 C_m:128K )
M32C/81 421055
3.0t05.5 L
js2cieo 421055 ( L )
28K/256K
2.7t0 5.5 2851256K
M16C/80 M16C/80
M:128K/256K
M:48K/64KI96K/128K/
192K/256K/320K/384K
2.7t05.5 F:64K+4K/128K 4K/
256K+4K/384K+4K
L
M16C/62P
M:48K/G4KI96K/ 128K/
192K/256K/320KI384K
3.0t05.5 F.64K+4K/128K+4K/
256K+4K£384K+4K
2.7t05.5 F:128|E/256K
M16C/62A
M16C/60 M:?gé(ll(%KGIQKGK
5
4.2t05.5 F:128IE/256K
M:128K/256K
221036 F:128K/256K
MIcCE2H M:128K/256K
271036 F:128K/256K
241036 M:128K/256K
2.2 to 3.6 (Only M)||_F:128K/256K
M16C/62N 3.0t03.6
M:128K/256K
3.0t03.6 F:128K/256K
F:64K+4K/
2.7t0 5.5 96K+4K/128K+4K
M16C/29 YA
H +
3.0t05.5 96K+4K/128K+4K
2.7t05.5 48K;6“£3‘:(K+4KI
M16C/28 8K-+4K/64K+4K/
M16C/Tiny M:24K/48K/64K
2.7t05.5 F:24K+4K/
48K+4K/64K+4K
M16C/26A
M:24K/48K/64K
3.0to 5.5 F:24K+4K/
48K+4K/64K+4K
2K+4K/32K+4K/
271055
M16C/26 F-24K+4K/32K 4K/
t H H
3.0t05.5 48K+4K/64K+4K
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H8S, H8 Family

F: Flash memory version ROM capacity
M: Mask ROM version ROM capacity

L: ROM-less version

H8S/2612
H8S/2600 451055
(MMT) 64K
HAR0EE | astoss s )
. . ( F512K |
(ITU)
H8/3048B 45t05.5 F:128K,M:128K
(ITV) 3.0t03.6
M:128/96/64/32K
451055
Z:128K
H8/3048 3151055 M:128/96/64/32K
(ITU) (15105, z128K
F:128K,Z:128K
271055
M:128/96/64/32K
H8/3022 F:256K
3.0103.6
(ITU) M:256/192/128K
45t05.5 F:128K M:128/64/32/16K
H8/3039
H8/300H (V) 3.0to 5.5 F:128K,M:128/64/32/16K
2.7t05.5
45105.5
H8/3035
(ITU) 3.0to 5.5 Z:256K,M:256/128K
271055
451055
H8/3032
() 3.0t05.5
271055
451055
H8/3042 °
(ITU) 3.0to 5.5 Z:64K,M:64/48/32K
271055
451055 L L
H8/3001 to 3006 S J( J( )
Ty 3.0t05.5 ( ( L )
271055 [ I
H8/36037 YTNT SRR
.0 t0 5.
(TimerZ)
i i 32/24116K
4.0t05.5
H8/36057 °
3.0t05.5
(TimerZ)
271055
4.0t055
it PYTYE
(TimerZ) : :
H8/300H Tiny 271055
H8/36064G | 4.0105.5 Fak )
(Timer2) 3.0t05.5
HARROTT | ast05s
(TimerZ) i i
H8/36087
3.0t03.6
(TimerZ) °
He/3687 301055  Foom2K ) I
(Timer Z) . : ———
271055 M:56/48/40/
) ) 32/24/16K




Smart Card MCUs S AE Series

The information industry's for improved data security has lead to an expansion in IT products equipped
with security functions and designed to ensure data integrity. Smart cards, which play a core role in
such security systems, are popular for applications such as GSM-SIM and W-CDMA-USIM cards for
mobile phones, credit cards and ATM cards for the financial industry, and electronic tickets and ETC
cards for the transport field. The AE series of smart card MCUs encompasses an extensive line of
products featuring highly reliable EEPROM nonvolatile memory, high-level security functions, and
support for contact and non-contact interfaces.

e Roadmap

H8SX base

32-hit

H8/300H base A E - 5

1 AE-3, AE-4 Upward compatible
1 ﬁ'b |t High-speed CPU

H8/300 base / A E -4 ‘ High-performance encryption engine

AE-3 Upward compatible
~ High-speed encryption engine

8-hit

AE-3

On-chip security

Enhanced peripheral function

to 1999 2000 2001 200 2003 2004

e Specifications

Non-Contact Interface — — — — — — — — Type-B | Type-C — — — —
Modular Multiplication Coprocessor - - - O O O - - O O O O @] O
EEPROM (Bits) 5K 32K+4K | 64K+512 | 8K+512 | 32K+4K | 64K+4K | 64K+4K | 64K+4K | 32K+4K | 32K+4K | 128K+4K | 128K+16K | 256K+32K | 32K+8K
Memory ROM (Bytes) 64K 196K 96K 64K 196K 368K 196K 368K 144K 144K 320K 480K 480K 240K
RAM (Bytes) 2K 5K 3K 2.5K 6.5K 6.5K 6.5K 6.5K 4.5K 4.5K 10K 12K+2K | 16K+2K 8K
DES Coprocessor O O O O O O O O O O O O O O
AES Coprocessor — — — — — — — — — — O O O —
Random Number Generator ©) O @) O O O @) @) ©) O O ©) ©) O
FMU - O O O O O O O O O O O O O
Watchdog Timer O O O O O O O O O @) @) @) ©) O
Interval Timers - 2 - 2 2 2 2 2 1 1 2 2 2 2
UART - O @) @) O O O @) O (O+DMA| O+DMA | O +DMA | O +DMA
1/0 2 2 2 2 2 2 2 2 2 2 2 2 2
PLL - O - O O o O O O O O O O O
FMU: Firewall Management Unit (monitors illegal memory accesses) Y % : Under development
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MCUs with LCD Controllers and Drivers

e A variety of standard MCUs incorporating LCD controllers and drivers are available.

¢ Specifications
On-chip controller

Display Size 161 to 640 x 480 dots 16 X1 to 1024 X 1024 pixel
Color Support 4/8/15/16bpp 1/2/4/8/15/16bpp 4/8/15/16bpp
Gray Scale Support 1/2/4/6bpp 1/2/4bpp 1/2/4/6bpp
Panel STN/DSTN/TFT
Other Functions Windows CE support
Detailed Specifications Page 34 35

* The HD66130 and HD66137 are suitable for use as driver LSls.

Segment Type(on-chip controller/Driver)

Dot Type(on-chip controller/Driver)

Display Size 40x 32 dots, 58X 16 dots, 64x8 dots | 40X 16 dots, 40 X 8 dots
No. of Pins 144-pin 100-pin
Other Functions On-chip voltage pull-up circuit -
Detailed Specifications Page 175 175

32x 8 dots 52x 32 dots
Display Size

32X 4 dots 6816 dots
No. of Pins 80-pin 144-pin

Other Functions On-chip voltage pull-up circuit | On-chip voltage pull-up circuit
Detailed Specifications Page 189 189

Display Size 24seg x4com 40seg X 4com 40seg X 4com 40seg x 4com 28seg x4com 40seg X 4com
No. of Pins 144-pin 144-pin 144-pin 100-pin 100-pin 100-pin
Other Functions - - - - - -
Detailed Specifications Page 86 87 87 11 111 123

40seg x 4com
Display Size 40segx4com | 40segxdcom | 32segx4com 2 < p 32segx4com | 32segxdcom | 32segxdcom | 25segx4com | 25segx4com | 25segxdcom | 52segxdcom | 40segx4com | 40segxdcom
seg X 4com
No. of Pins 100-pin | 100-pin 80-pin | 100,80-pin | 80-pin 80-pin 80-pin 64-pin 64-pin 64-pin 100-pin | 100-pin | 100-pin
Other Functions | e iotage|  —  |Onehipuoliage] - - - - - - - - -
Detailed Specifications Page 161 162 158 160 159 157 156 155 154 154 173 17 170

Display Size 25seg x4com 24seg X 4com 32seg x4com 32seg X 4com 40seg x 4com 40seg X 4com
No. of Pins 64-pin 64-pin 80-pin 80-pin 100-pin 100-pin
Other Functions LED direct connection drive ports - On-chip voltage pull-up circuit
Detaled Speciications Page 188 \ 188 188 \ 188 189 \ 189

Display Size 20seg X 4com 23seg x4com 28seg x4com 29seg X 4com 32seg X 4com
No. of Pins 64-pin 42-pin 48-pin 48-pin 64-pin
Other Functions On-chip voltage drop detection circuit
Detailed Specifications Page 195 196 195 195 196

% :New product %% : Under development



LCD Drivers

[0 Color Displays for Mobile Equipment

e Improved low-power performance for mobile applications
e Support for larger displays and improved functionality on a single chip
¢ Reduced cost for system development (RAMLess)
¢ Devices for OLED applications

Line-up of color displays for mobile equipment (QCIF T)

104 x 84pixel

HD66768

LTPS : Low Temperature Poly Silicon

132 x 176pixel

HD66766U

QCIF : Quarter Common Intermediate Format (176 x 144)

OLED: Organic Light Emitting Diodes

e Specifications

Color TFT

65,000 Color

Color TFT

132176 + 132 + 96pixel

Allin one

HD66777

132 x 176pixel

262,000 Color

HD66773R HD66791

QCIF*

Low-power

262,000 Color
Allin one

176 x 240pixel

RAM Less

HD66796

source + Power supply

OLED

QCIF*

R61500 HD66787

HD66789R

source

HD66772

Gate + Power supply
HD66774R

All in one

HD66789R

132 x 240 + 176 + 96pixel

176 x 240pixel
HD66910

Supply Voltage (V) 22t03.6 1.7t0 3.6
Columns 396 312
LCD Driver
Common 176 84
On-Chip RAM (bits) 132x176x16 104x84%x16
Package Bump,Die

Functions/Features

64,512 colors, voltage pull-up circuit

64,512 colors, voltage pull-up circuit, reference voltage generator circuit

Supply Voltage (V) 1.8t03.3 2.2t03.3 1.8t03.3 24t03.3 25t03.3
Interface Voltage (V) 1.8t03.3 22t03.3 1.8t03.3 1.65t03.3
Sources 528 396 - 396 528
LCD Driver

Gates - 176 240 272 132 320

On-Chip RAM (bits) 176 x240x 18 132x176 X 16 - 132x272x18 132x132x18 176 x320x 18

Package Bump,Die
262,144 colors, 65,536 colors, On-chip power supply, 262,144 colors,

Functions/Features

on-chip RGB interface

on-chip power supply

gate driver

262,144 colors, on-chip RGB interface

on-chip RGB,
VSYNC interface

Supply Voltage (V) 241033
Interface Voltage (V) 1.65t0 3.3 ‘ 1.8t03.3
Sources 528 396 528
LCD Driver
Gates - 240 176 240 ‘ -
On-Chip RAM (bits) 176 x240x 18 - 132x176x18 176 X240x 18
Package Bump,Die
F ions/F 262,144 colors, 262,144 colors, on-chip RGB, 262,144 colors, 262,144 colors, on-chip RGB, | 262,144 colors, on-chip RGB, 262144 Frr OL;g’B "
pnetionsbealties On-chip RGB interface VSYNC interface On-chip RGB interface VSYNC interface VSYNC interface d §°,.°"' 5 separate

*Preliminary use



LCD Drivers [ Color Displays for Mobile Equipment

Line-up of Color displays for mobile Equipment (QVGA *)

Color TFT : For Amorphous

240 x 320pixel
QVGA
source

256 x 416pixel

Long-QVGA

HD66781S

RAM Less

HD66779

Low power source RAM Less

HD66790

Gate + power supply

HD66783

Gate + power supply

LTPS :Low Temperature Poly Silicon
QVGA: Quarter Video Graphics Array (320 x 240)

¢ Specifications

328 x 328pixel

RAM Less

Gate + power supply

HD66783

328 x 416pixel

HD66778R

Gate + power supply

HD66795

Dedicated LTPS

256 x 320pixel

QVGA*
source

HD66776

power supply

HD667P20
HD667P21

295

Supply Voltage (V) 241033 2.5t03.6 25t03.3 1.65t0 3.3 2.5t03.6 2.5t03.3
Interface Voltage (V) 2.4t03.3 2.5t03.6 1.65t03.3
Sources 256 360/492 366 720 - 720 -
LCD Driver
Gates - - 328 - 416
On-chip RAM (bits) 256x320x18 - 240x416x18 -
Package Bump,Die
For LTPS, zszg:i;i"'”s 262.144 colors On-chip 262,144 colors On-chip
Functions/Features 262,144 colors, RGB | Ig 0n-¢;hip RGB "i: power supply On-chip RGB I/F, power supply
On-chip RGB I/F T-CON Gate driver T-con Gate driver
Supply Voltage (V) 1.7t0 3.3
Package Bump,Die
DDVDH-GND (V) 4.0to 5.5 ‘ 4.0t05.9
VGH-GND (V) 6.0t0 17.0
Drive Voltage
VGL-GND (V) -4.0 to -14.5
VCL-GND (V) 0to 3.3




[J Simple LCD driver
O TFT displays for Mobile terminals

« On-chip display timing controller in TFT type

« Ideal for QVGA display system (240 x 320 dots)
 Low power consumption LCD driver chip set

* Realizes large displays with a few LSIs (Max.3 chips)

e Specifications

Resolution 240 x 320 dots (Max.) 240x 412 dots (Max.) 240 % 320 dots (Max.)
RGB 6% 3/16/18-bit 18/6 x 3-bit
Serial I/IF Incorporated for addressing each resister
Supply Voltage (V) 25t03.5 1.65t0 3.5
Operating Frequency (MHz) 10.0 25.0
Output Count 320 (Source) 492 (Source) 720 (Source)
Configurations 3 chips 1 chip

Other Functions

On-chip timing controller

Terminal of reference supply voltage for y correction

Voltage output for level shifter

Output for border line display

On-chip Vcom generator

System Examples

240RGB x 320 line
amorphous
TFT-LCD

€8/99aH

HD66779 HD66779

D
>
| =
=
=
=
Display controller 3
Processor 2
o
7'y El
=
o
3
v
CPU

240RGB X 320 line

TFT-LCD

HD66790

Display controller
Processor

N

Jajjo1uo0 Aejdsip 1oy Wyy
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[0 Segment + Character Display

LCD Drivers [ Monochrome Displays for Mobile Devices [ Controller/Driver

Segment + Character Display
Controller/Driver

e The HD66704 is a controller/driver enabling display of 7-segment alphanumeric, Japanese kana, and symbol characters

Features of Segment + Character Display Controller/Driver

® Support for a maximum of 320 display segments

*On-chip voltage pull-up circuit generates drive
voltage for LCD panel

e High-speed clock synchronous serial, and high-
speed 4-bit bus interface supported

C\opslilez e Fax machines, telephones, audio equipment,
VCREs, electric blankets, etc.

e Panel Display Examples

16-column, 2-line character +
160-segment display

16-column, 1-line double-size character +
160-segment display

(1/18duty)

The HD66704 can also be set to segment
display only. When displaying 320 segments
and 40 characters, 1/4-duty drive is supported,
thereby reducing power consumption.

¢ Specifications

Power Supply Voltage (V) 1.8t0 5.5
LCD Power Supply Voltage (V) 3.0t0 6.5
Power Consumption (1A) 50
Columns 80
LCD Driver Common 8
Marks 160 to 320
On Resistance (k) 3
Operating Frequency (kHz) 32
ROM (Bits) 17280
ﬁ:r:::s Display RAM (Bits) 80x8
Character RAM (Bits) 16x5
Recommended Operating Duty 1/2,3,4,11,18
Packag Bump Die
OtherFunctons o "

4-gradiation Controller/Driver Displays for Mobile Devices

¢ On-chip character ROM reduces software size

e On-chip peripheral functions such as LCD drive power supply

Features of 4-gradiation Displays for Mobile Devices

¢ Voltage pull-up circuit and electronic VR required for
portable devices implemented on-chip

e Support for low-power drive control modes such as
standby and sleep

¢ Specifications

e Support for 4-gradiation displays in 168 dots X 132
dots monochrome STN LCD: X3, X5, X6, X7

Supply Voltage (V) 1.7t0 3.6
Columns 168
LCD Driver
Common 132
On-Chip RAM (Bit) 160x132x2
Pull-Up Circuit X3/X5/x6/x7
LCD Drive Voltage 5.0to0 19.5
Interface 8bit or 16bit-Bus Serial I’C Bus
Bit Map Operation Write data mask rotation Logic calculation
Package Bump-Die




OSD Controllers

0SD Controllers
These OSD controllers are suitable for implementing adjustment menu displays on TFT or PDP video
monitors. Versions for low-voltage mobile systems such as digital cameras are also available.

¢ 0SD Controllers

Operating frequency: 6.3 to 120 MHz

M35074-XXXSP 511 12C-bus compatible 20P4B
= i 1
24 characters Low-voltage compatible
X 12 lines
Digital RGB Output Only | 3507 On-chip VCO 255 (ROM) g
M35075-XXXFP P 8 (RAM) Operating frequency: 6.3 to 110 MHz 24P2Q-A
I2C-bus compatible
24 characters Low-voltage compatible’
M35076-XXXSP X12 lines 256+256 20P4B
X 2 pages

1 Imposes limitations on some functions.
2 This OSD is for consumer use.
Please check with the sales department on limitations for automotive use.




Renesas Development Environments

Renesas provides world-class development tools.

We are continuously improving the functionality of our existing tools

and expanding our support with the introduction of new tools

to meet the evolving needs of our customers.

In addition to the hardware and software development aids that Renesas provides,
many other support products are available from partner companies that support
Renesas MPUs and MCUs.

T I e T T T T o ———
T L I, — L L T L L
Fw I.II-i-l =l ' B EE AN RS E DO & M Th"‘d partytools

C/C++ compiler
MISRA-C rule checker

i

front-end Debugger

Euu:.rq-.;“lplun;rl:p;;.m“.ul.:

SR EEIREERRSER S Lt

High-performance Embedded Workshop

EMULATION TOOLS
A
Full-spec Em
Compact Emulators
) ay
'S X/
=
9
g
5 M32100T5-SDI-E
(I
E1°A'USB ; ’ M32100T3-SDI-E
- ,V' On-chip Debugging Emulators
- M32100T-EZ-E
: >
Evaluatlon and middle-to small-scale development Medium-to large-scale development
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[J Introducing the Renesas Web Site

The Renesas Technology Web site provides powerful and rapid

Listings Covering a Wide Range of MPU and MCU Products and Related Information

http://www.renesas.com

The numerous Renesas MPU and MCU families include products to meet a vast span of requirements, supported
by a full selection of development environments. Learn more by visiting our site on the internet.

GLOBAL SITE ¢

« Region Selection

Use this menu to select the
regional site for your location.

MY RENESAS

If you register with our My
Renesas facility, you can opt
to receive e-mails with the
latest information on the
product that interest you.

COMPANY INFO
Get information about
Renesas Technology.

NEWS&EVENTS

View our latest news
releases and find out about
upcoming product exhibitions.

CONTACT US
Click here to inquire
about Renesas products.

SITEMAP
See all of the categories and
sections on the Renesas site.
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¥ vme oy . e
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Intelligent
Search Tools

Use any of four methods
to find a solution:
Search by keyword
Search by product
number

Parametric Search
Document Library

See the GET STARTED
for more details.

N
General Information

GET STARTED

Find information that will
help you use the Renesas
web site, and learn about
required information about
Renesas products, system

development and support.
-l
e Ao ot M i i PURCHASING INFO
i Rraien = aELmrr Obtain purchasing
information for Renesas
o Pt Lol products.

[71 Unified Hierarchy Structure (Family, Series, Group)

MPU & MCU

= o

s T

e - e
T T el / T R

e e e e

ZI’ he latest product information from
database and link to document and
package information.

300



support for your system development efforts.

[ More Detailed Information
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"I New FAQ System

Take advantage of a database system that handles FAQ
registration, update, deletion and indication control.

FAQ contents are improved in partnership

with each overseas region.
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> Use a navbar on the left side of each product category to quickly
access more in-depth information on each MPU and MCU product.

[ MPU and MCU Common Information

Find information on a MPU and MCU by clicking on the
categories displayed here. The unified information is
offered for every category of each product.

[ Software & Tools

Find support information fast via lists of products such as real-time
OSs, ROM writers, StarterKits, and tools for evaluation.
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Renesas

Renesas Interactive

Get your product to market faster using Renesas Interactive!

Evaluate, test, and learn about Renesas products
in a free interactive online environment.
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List of Flash Memory Versions

Family
SuperH™

Series Group ROM (Bytes)' | Page
SH7146 SH7149** 256K 24
SH7146** 256K 24
SH7144 SH7145 256K 23
SH7144 256K 23
SH7125 SH7125** 128K 2%
64K
SH7124** 128K
64K %
SH7080 SH7086** 512K 23
SH7085** 512K 23
256K
SH7084** 256K 23
SH7083** 256K 23
SH7060 SH7065 256K 27
SH7050 SH7058 m 30
SH7055 512K 30
SH7051 384K 30
SH7050 256K 30
SH7047 SH7047 256K 25
SH7046 SH7046 256K 24
SH7040 SH7045 256K 28
SH7044 256K 28
SH7010 SH7018 160K 29
SH7017 128K 29
M32R/ECU 32196** 1M M
32192** M M
32186** M M
32176 512K
384K M
256K
32173 256K M
32172 256K 3l
M32C/90 M32C/95** 768K + 4K
512K + 4K 242
384K + 4K
M32C/94** 768K + 4K
512K + 4K 242
384K + 4K
M32C/80 M32C/88** 512K + 4K
384K + 4K 242
320K + 4K
M32C/87* 1M +4K 47
M32C/86 512K + 4K 47
M32C/85 512K + 4K
384K + 4K 47
320K + 4K
M32C/84 512K + 4K
384K + 4K 46
320K + 4K
M32C/83 512K 45
M16C/80 M16C/80 256K 50
128K
M16C/60 M16C/6V 512K
384K
256K 283
192K
M16C/6S 96K 280
M16C/6N 512K + 4K
384K + 4K
256K + 4K 244
128K + 4K
M16C/6K 128K
68K 264
M16C/6H 256K
128K 281
M16C/62P 512K + 4K
384K + 4K
256K + 4K 55
128K + 4K
64K + 4K
M16C/62M 256K 58

128K

Series

Group

ROM (Bytes)’

M16C/60

M16C/62N

256K
128K
64K

M16C/62A

384K + 4K
256K
128K

56

M16C/20

M16C/24

128K

274

M16C/Tiny

M16C/29**

128K +4K
96K + 4K
64K +4K

67

M16C/28*

96K + 4K
64K + 4K
48K +4K

67

M16C/26A**

64K + 4K
48K +4K
24K +4K

66

M16C/26

64K + 4K
48K +4K
32K +4K

66

M16C/10

M16C/IN

64K + 4K

249

M16C/10

24K

70

R8C/Tiny

R8C/25**

64K + 2K
48K +2K
32K+ 2K
16K+ 2K

76

R8C/24**

64K
48K
32K
16K

76

R8C/23**

48K +2K
32K+ 2K

249

R8C/22**

48K
32K

249

R8C/21**

48K + 2K
32K+ 2K

214

R8C/20**

48K
32K

214

R8C/19**

16K +2K
12K+ 2K
8K+2K
4K +2K

75

R8C/18**

16K

75

R8CA17*

74

R8C/16*

74

R8C/15*

74

R8C/14*

74

R8C/13

16K +4K
12K +4K
8K+4K

73

R8C/12

16K +4K
12K +4K
8K+4K

73

R8C/11

16K
12K
8K

73

R8C/10

16K
12K
8K

73

+1 The notation "+2K" and "+4K" refer to
data flash memory.

% : New product

% % : Under development



Family

Series Group ROM (Bytes) Page
H8SX/1600 H8SX/1650 768K 80
H8SX/1500 H8SX/1580 256K 80

H8$X/1520 256K 80
H8S/2600 H8S/2678 256K 87
H8S/2668 384K 87
H8S/2649* 256K 87
H8S/2648 128K 87
H8S/2646 128K 86
H8S/2643 256K 86
H8S/2639 256K 86
H8S/2638 128K 86
H8S/2636 128K 85
H88/2635 192K 85
H8S/2633 128K 84
H8S/2630 384K 83
H8S/2628 128K 83
H8$/2615 64K 83
H8S/2612 128K 83
H8S/2500 H8S/2556 512K 90
H88/2552 512K 90
H8S/2506 512K 90
H8S/2400 H88/2437 512K
384K 93
256K
H8S/2300 H88/2398 256K 101
H8S/2378 384K 100
H8S/2368 512K
384K 100
H88/2357 128K 99
H8S/2345 128K 98
H8$/2339 384K 97
H8S/2338 256K 97
H8S/2329 384K 97
H8S/2328 256K 97
H8S/2319 512K 96
H8S/2318 384K
256K 96
128K
H8S/2200 H8S/2282 128K 111
H8S/2268 256K 111
128K
H8S/2258 256K 110
H88/2239 256K 109
H8S/2238R 256K 109
H8$/2238B 256K 108
H8S/2227 128K 107
H8$/2218 128K 106
H88/2215 256K 106
H8S/2214 128K 105
H88/2212 128K
64K 105
H8S/2100 H88/2199 256K 120
H8S/2194 256K
128K 120
H8S/2189 M 119
H8S/2172 256K 119
H8S/2168 512K
384K 119
256K
H8S/2158 256K 119
H8$/2148 128K
64K 119
H8S/2144 128K
64K 118
H8S/2140B 256K
128K 118
64K
H8$/2138 128K 117
H8S/2134 128K
64K 117
H8S/2128 128K 116
H8S/2114 i 115
H8S/2111B 64K 115
H8S/2110B 64K 115

Family

Series Group ROM (Bytes)' Page
H8/300H H8/3069R 512K 132
H8/3068 384K 132
H8/3067 128K 132
H8/3062 256K
128K 131
H8/3052B 512K 130
H8/3048B 128K 130
H8/3048 128K 129
H8/3039 128K 128
H8/3029 512K 130
H8/3028 384K 130
H8/3024 256K
128K 130
H8/3022 256K 128
H8/300H H8/3694 32K 146
Tiny H8/36912G 8K 145
H8/36902G 8K 145
H8/3687 56K
32K 144
H8/3672 16K
8K 143
H8/3664 32K 142
H8/36087 56K 141
H8/36077** 56K 141
H8/36064G 32K 1M
H8/36057 56K
32K 140
H8/36049 96K 140
H8/36037 56K
32K 139
H8/36024 32K
16K 138
H8/36014 32K
16K 136
H8/300H H8/38602R* 16K 150
Super Low Power H8/38086R* 48K 150
H8/38076R* 48K 150
H8/300L H8/38347** 60K 163
Super Low Power H8/38327** 60K 160
H8/38124* 32K
16K 157
H8/38104* 32K
16K 155
H8/38024R 32K 156
H8/38004 32K
16K 154
H8/300L H8/3857 60K 175
H8/3854 60K 175
H8/3644 32K
24K 167
16K
7600 7643 32K 278
7641 32K 278
38000 38K2 32K 278
38K0 32K 278
38C2 60K 188
3886 60K 185
3885 60K 268
3851 32K 181
3850 32K 181
3804* 60K 185
3803 60K 184
740 7542 32K +4K
32K 179
7517 32K 268
7516 32K 181
7512* 48K + 4K
32K+4K 268

*1 The notation "+4K" refer to
data flash memory.

% : New product

% % : Under development
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ROM Size - No. of Pins Table [ SuperH/M32R/M16C/H8SX/H8S Family

H8SX/H8S Family

S

M16C Famil

(M16C, M32C)

4=Number of Pins__| pom Sizé Number of Pins =
449 | 272 | 264 256 240 208 176 | 168 144 128 120 113 112 100 80 64 48 (Bytes) 20 32 42 48 64 80 100 116 128 144
1024K + 4K M32C/87 M32C/87
H8S/2114 H8S/2189 1M
768K +4K M32C/95 M32C/94
HB8SX/1650 768K M32C/95 M32C/94
M32C/95 M32C/94 M32C/88 M16C/62P | M32C/95 M32C/94
512K +4K M32C/85 M32C/84 M16C/62P M16C/6N | M32C/88 M32C/86
M16C/6N M32C/85 M32C/84
H8S/2506 H8S/2556 H8S/2552 | H8S/2437 H8S/2368 |H8S/2368 H8S/2329 | H8S/2319 H8S/2319 H8S/2318 M32C/87 M32C/83 M16C/6V M32C/87 M32C/83
H8S/2552 H8S/2506 HBS/2378 | H8S/2329 HBS/2328 | H8S/2328 512K M16C/6V
H8S/2168
M32C/95 M32C/94 M32C/88 M16C/62P | M32C/95 M32C/94
384K +4K M32C/85 M32C/84 M16C/62P M16C/6N |M32C/88 M32C/85
M16C/62A M16C/6N M32C/84
H8S/2506 HBS/2668 HBS/2552 | H8S/2630 HBS/2437 [H8SX/1650 H8S/2329 H8S/2319 H8S/2318 HB8S/2239 M32C/82  M16C/62P M16C/62P | M32C/82
H8S/2552 H8S/2506 H8S/2339 | H8S/2329 HBS/2328 |H8S/2328 HBS/2368 384K M16C/6V
H8S/2338 H8S/2378 | H8S/2368
H8S/2168
M32C/88 M32C/85 M32C/84 M32C/88 M32C/85
320K +4K M32C/84
320K M32C/85 M32C/84 M16C/62P | M32C/85 M32C/84
M32C/82 M16C/62P M32C/82
256K + 4K M16C/6N M16C/62P M16C/62P
H8S/2643 HBS/2649 | H8S/2638 HBS/2633 |H8SX/1580 HBS/2633 HBS/2238R HBS/2215 HB8S/2158 | HBSX/1520 H8S/2319 HB8S/2318 M16C/62A M16C/62M |M16C/80 M16C/6V M16C/62P | M16C/80
HBS/2678 HBS/2339 | HBS/2639 HB8S/2437 | H8S/2398 HBS/2329 H8S/2194 H8S/2199 H8S/2268 HB8S/2258 H8S/2238B 256K M16C/62N M16C/6N  M16C/62P M16C/6N
H8S/2338 H8S/2378 | H8S/2398 HB8S/2329 |H8S/2368 HB8S/2368 HBS/2238R H8S/2140B H8S/2172 M16C/62M M16C/62N
H8S/2168 H8S/2328 HB8S/2368 | H8S/2215 M16C/62A
HB8S/2643 H8S/2635 H8S/2633 H8S/2194 M32C/84  M16C/6V M16C/62P | M32C/84
192K M16C/62P M16C/6N M16C/6N
M16C/30P
H8S/2194 160K
128K + 4K M16C/29 M16C/62P M16C/29 |M16C/62P M16C/6N
HBS/2643 HBS/2646 | H8S/2636 HBS/2633 |H8S/2655 HBS/2357 |H8S/2318 | H8S/2215 HB8S/2214 HBS/2194 | HBS/2628 HB8S/2282 HBS/2345 | H8S/2612 H8S/2134 H8S/2212 M16C/29 M16C/62A M16C/62M [M32C/84 M32C/81 M16C/80 M16C/6H M32C/84 M32C/81
HBS/2648 HBS/2678 | H8S/2635 HB8S/2655 | H8S/2355 HBS/2633 H8S/2199 H8S/2218 H8S/2319 H8S/2318 H8S/2268 | H8S/2138 HBS/2128 H8S/2128 M16C/62N M16C/62P [M16C/62P M16C/62N M16C/62M M16C/80 M16C/6K
H8S/2339 H8S/2338 | H8S/2357 HB8S/2355 |H8S/2329 HB8S/2328 H8S/2264 H8S/2258 HB8S/2238B 128K M16C/29 M16C/62A M16C/6N M16C/30P
H8S/2140B H8S/2329 H8S/2328 | HBS/2215 H8S/2245 H8S/2238R HBS/2237 M16C/30L M16C/30 M16C/24
H8S/2227 H8S/2214 H8S/2218
HBS/2140B HB8S/2144 H8S/2148
H8S/2194 HB8S/2199 112K
96K + 4K M16C/28 M16C/29 |M16C/29 M16C/28
H8S/2194 H8S/2199 H8S/2628 HB8S/2345 HB8S/2227 | H8S/2134 M16C/6S M16C/29 |M16C/62A M16C/62P |M16C/62P M16C/62A
H8S/2144 96K M16C/29 M16C/30P M16C/30L
M16C/30
H8S/2194 HB8S/2199 80K
68K M16C/6K
64K + 4K M16C/26A | M16C/1IN M16C/26 | M16C/28 M16C/29 |M16C/62P M16C/29 |M16C/62P
M16C/26A M16C/28
H8S/2678 HBS/2140B | H8S/2655 HBS/2355 |H8S/2655 HBS/2355 |H8S/2318 | H8S/2215 HB8S/2199 HBS/2218 | H8S/2282 HB8S/2345 HBS/2319 | H8S/2615 HB8S/2612 H8S/2212 M16C/26A | M16C/IN M16C/26A | M16C/29 M16C/62A M16C/62P [M16C/62P M16C/62N
H8S/2648 HBS/2646 | H8S/2350 H8S/2215 H8S/2350 H8S/2318 H8S/2264 HB8S/2245 | H8S/2134 H8S/2138 H8S/2124 M16C/29 M16C/62A M16C/30L
H8S/2111B H8S/2237 HB8S/2227 HB8S/2218 | HBS/2124 HBS/2128 H8S/2128 64K M16C/30 M16C/24
HBS/2140B H8S/2144 H8S/2148
H8S/2110B
48K +4K M16C/26A | M16C/26 M16C/26A | M16C/28 M16C/28
48K + 2K R8C/23 R8C/21
48K M16C/26A | M16C/26A R8C/22 M16C/62P M16C/62P
R8C/20
32K +4K M16C/26
32K +2K R8C/23 R8C/21
H8S/2355 HBS/2329 |HBS/2355 HBS/2329 H8S/2345 H8S/2245 H8S/2134 H8S/2124 H8S/2212 M16C/1IN R8C/22 M16C/62A M16C/62A M16C/30
H8S/2328 H8S/2328 H8S/2128 H8S/2124 32K R8C/20
H8S/2128
24K +4K M16C/26A | M16C/26 M16C/26A
24K M16C/10 M16C/26A | M16C/10 M16C/26A
16K +4K R8C/13 R8C/12
16K + 2K R8C/19 R8C/17 R8C/15
16K R8C/18 R8C/16 R8C/14 |M16C/10 R8C/11 M16C/10
R8C/10
12K +4K R8C/13 R8C/12
12K +2K R8C/19 R8C/17 R8C/15
12K R8C/18 R8C/16 R8C/14 |[R8C/11 R8C/10
8K +4K R8C/13 R8C/12
8K+2K R8C/19 R8C/17 R8C/15
8K R8C/18 R8C/16 R8C/14 |[R8C/11 R8C/10
4K +2K R8C/19
4K R8C/18
HBS/2678 H8S/2678R | H8S/2357 HB8S/2350 | HBSX/1650 HBS/2357 H8S/2345 H8S/2319 H8S/2318 M32C/84 M32C/80 M16C/80 M32C/84 M16C/80
H8S/2378 H8S/2339 | H8S/2398 HB8S/2329 |H8S/2350 HB8S/2398 H8S/2245 ROM-less M16C/62A M16C/62P
H8S/2338 H8S/2328 HB8S/2368 | HB8S/2329 HB8S/2328
H8S/2368
449 | 272 | 264 256 240 208 176 | 168 144 128 120 113 112 100 80 64 48 20 32 42 48 64 80 100 116 128 144
SH7780 SH7750S | SH7641 SH7750R |SH7709S [SH7750R SH7750S | SH7706 SH7041 SH7032 SH7014 SH7032 SH7040 |SH7011 SH7020
SH7750S SH7751R |SH7727 |SH7705 SH7706 |SH7618
SH7751 SH7760 |SH7729R |SH7709S SH7729R | SH7619 ROM-less
SH7710 SH7712 |SH7615 |[SH7615 SH7616 | SH7606
SH7720 SH7206
SH7020 16K
SH7021 SH7101 32K
SH7041 SH7034 SH7034B SH7034 SH7034B SH7032 SH7148 SH7106 SH7124 64K
SH7032 SH7040 SH7016
SH7050 | SH7043 SH7042 SH7017 SH7049 SH7109 SH7048 SH7108 SH7125 |SH7124 128K
SH7018 160K
SH7065 |SH7051 | SH7045 SH7145 SH7044 SH7144 SH7084 |SH7047 SH7105 SH7083 |SH7046 SH7146 256K 32172 32173 32176
SH7085 SH7149 SH7107 SH7104
384K 32176
SH7055 SH7086 SH7085 512K 32176
SH7058 1024K 32196 32192 32186
E 4=Number of Pins _| ROM Size | _ Number of Pins = i
SuperH Family Byte: M32R Family

+1 The notation "+2K" and "+4K" refer to data flash memory.
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ROM Size — No. of Pin ble | [1H8/740/720 Family

740 Family

.

H8 Family

\/7

4=Number of Pins ROM Size Number of Pins =
144 100 80 64 52 48 44 42 36 32 24 20 (Bytes) 28 30 32 42 44 48 64 80 85 100 112 120 144
512K He/3069R H8/3029 H8/3052B
384K H8/3068 H8/3028
256K H8/3035 H8/3022 H8/3024 Hg/3062
192K Hg/3022
BT H8/3035 H8/3039 H8/3022 H8/3048 H8/3024 H8/3062
H8/3067 H8/3048B
96K H8/36049 H8/3048 H8/3062 H8/3067
7280 7280 80K H8/36049
64K H8/3032 H8/3039 H8/36049 H8/3042 H8/3048 H8/3062
H8/3067
38C8 7560 3826 3885 7632 38C2 7280 7280 7150 7160 Hg/3627 HB8/38327 H8/3827R H8/3827S H8/38347 H8/3847R H8/3847S H8/3857
3886 38C5 3803 3804 o H8/3867 H8/3657 H8/3637 H8/3887 H8/3834 H8/3877
3823 H8/3927 H8/3297 H8/3877N H8/3977R H8/3947
H8/3854
56K H8/3687 H8/36037 H8/36057
H8/36077 H8/36087
7512 48K +4K
3826 7632 38C5 | 3803 38C2 7150 7220 H8/3687 H8/36037 H8/36087 |H8/3827R H8/3827S H8/3867 |H8/38086R |H8/3042 H8/3847R H8/3847S H8/3857
3886 3885 3804 He/3627 H8/3657 H8/3637 H8/3724 H8/38076R |H8/3887 H8/3834 H8/38347
3822 48K H8/3927 H8/3297 H8/38327 H8/3877 H8/3877N H8/3977R
H8/38086R H8/38076R H8/3947
7280 7220 7150 H8/3687 H8/36037 H8/36087 |H8/38327 Hg/38086R H8/38076R |H8/38086R |H8/38347 H8/3847R H8/3847S H8/3857
7160 40K H8/3627 H8/3827R H8/3827S H8/3867 |H8/38076R |H8/3887 H8/3834 H8/3877
H8/3657 H8/3637 H8/3724 H8/3877N H8/3977R H8/3947
He/3927
7512 7542 7542 32K+4K
7560 7643 7641 38K2 38K0 7517 7516 7150 7160 7542 7540 7540 7545 H8/3664 Hg/3664 H8/3664 H8/3664N H8/3694 H8/3032 H8/3039 H8/3827R HB8/38086R |H8/3042 H8/3048 H8/3847R
3885 3886 3804 3803 7220 3850 7546 H8/3694 H8/3687 H8/38104 H8/36014 |H8/3827S H8/3867 HB8/38024 |H8/38076R |H8/3847S H8/3887 H8/3834
3822 38C5 3851 Hg/36014 H8/36024 H8/36037 H8/36057 |H8/38024R H8/38327 H8/38024S | H8/38024 H8/3814 H8/38347 H8/3977R
32K H8/36024  [H8/36064G HB8/36087 H8/38004 |HB/3644 H8/3657 H8/3724 H8/38024R H8/3854
H8/3644 H8/3627 H8/3614 H8/3927 H8/3297 H8/38124 H8/38024S
Hg/3714 H8/38086R H8/38076R
3883 3822  |38C1 3803 7516 7516 7150 7220 7545 H8/3664 H8/3694 H8/3664 H8/3664N H8/3694 |H8/3827R H8/3867 H8/38124 |H8/38076R |H8/3847R H8/3887 HB8/3834
3804 38C2 3850 3851 H8/36014  [H8/3687 H8/38104 H8/36014 |H8/38086R H8/38076R H8/38024 |H8/38086R |H8/3814 H8/3854
24K H8/36024  [H8/36024 H8/36037 H8/36087 |H8/38024S H8/3644 H8/3657 |H8/38024S
H8/3664 H8/38004 H8/3644 H8/3627  |H8/3724
H8/3614 H8/3714
3882 20K
3822 38K2 38KO0 7516 7516 7630 | 7220 7534 7540  |7540 7542 H8/38602R |H8/3664 H8/3672 H8/3664 H8/3664N H8/3672 |H8/3032 H8/3039 H8/3827R  |H8/38024S |H8/3847R H8/3887 H8/3834
38C2 38C1 7534 3850 7542 7546  |7545 7546 H8/3694 H8/3694 H8/3687 H8/38104  |H8/3867 H8/38124 H8/38024 H8/3814 Hg/3854
3804 3803 7547 16K Hg/36014 H8/36014 H8/36024 H8/36037 |H8/38024S H8/3644 H8/3657
H8/36024  |H8/36087 H8/3802 H8/38004
Hg/3664 H8/38002S H8/3644 H8/3627
H8/3614 H8/3714
H8/3664 H8/3694 H8/3664 H8/3664N H8/3694 HB8/38124 H8/38024 H8/38024S | H8/38024S
P12 Hg/36014  [H8/38104 H8/38004 H8/38002S |H8/3644
Hg/3664 H8/36014 H8/3802 H8/3644
H8/3664N
3850 7534 7534 7540 7542 7544 H8/36912G | H8/3664 Hg/3672 H8/3664 H8/3664N H8/3672 H8/38124 H8/38024 H8/38024S | H8/38024S
7542 7544|7546 7540 H8/36902G H8/3694 H8/3694 H8/38104 H8/38004 |H8/3644
7546 7547|7534 8K H8/38602R H8/36014  [H8/38002S H8/36014 H8/3802
He/3664 He/3644
- H8/36912G:
H8/36902G
-~ H8/36902G:
H8/3001 H8/3004 H8/3002 H8/3006 H8/3008 H8/3003 H8/3003
ROM-less
144 100 80 64 52 48 44 42 36 32 24 20 28 30 32 42 44 48 64 80 85 100 112 120 144
4282
1K
4518 4502 4507 4501 4506
4582 4283 2K
4553 4552 4556 4570 4518 4502 4507 4501 4506
4509 4508
4K
4519 4518
6K
4554 4524 4552 4553 4519 4570 4518
4556 8K
4554 4524 12K
4554 4524 4570 16K
720 Familv <4=Number of Pins _| ROM Size

*720 family: 720 series (word X 9-bit), 4500 series (word x 10-bit)

Words)*

I?C-bus is a trademark of Koninklijke Philips Electronics N.V.
IEBus is a trademark of NEC Electronics Corporation.
F-ZTAT is a trademark of Renesas Technology Corp.
Memory Stick PRO is a trademark of Sony Corporation.
Microsoft Windows is a registered trademark of Microsoft Corporation in the United States and other countries.
MultiKey™ is a registered trademark of Phoenix Technologies Ltd.

PS/2 and ISA are registered trademarks of International Business Machines Corporation in the United States and other countries.
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Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits,
(i) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

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

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

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

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

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

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

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

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

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

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

8. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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http://www.renesas.com

Refer to "http://www.renesas.com/en/network" for the latest and detailed information.
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