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10.

11.

12.

Notice

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Note1) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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EEJZMCUT m I R MIEE

M342838(720%31)

5

©® KM AEN = (HH BaliEHIThaL) E EEERN
UK K 4 B8 B E B RS R AU W S MR

® FIEFETRE

® LEDE K% 1(E0)

® RIGHECHITHE
8.0us: (f(XIN)=4MHz, system clock=f(XiN)/8)

® T{EE/E:1.8t03.6V

B A
® FTEERS

N

720

720 QzROM

“mi B(): ROM/RAM size  “#&

® M34283G2GP** (2 K/64)
® M34283G2-XXXGP** (2 K/64)

GP: 20P2E/F-A: 20—pin SSOP (0.65 mm pitch)

720CPU 8fLE R #F: 2ch
QzROM (x94iz) 3% L B
|
RAM (x4fir) ey i e

A ER g

\h

M34554 8¢

5 M

® FEIRFETNEE

® TRFEHTI L IRk
P& IE IR =}/RCHRH 28/ k5% 28

® RERESHMITHE
0.5us: (f(XIN) = 6 MHz, through mode)

® T {EE £ (HME ERaz# £ AR)
Vob= 4.0 to 5.5 V (f(STCK) <6 MHz)
Vbob= 2.7 to 5.5 V (f(STCK) <4.4 MHz)
Vob= 2.0 to 5.5 V (f(STCK) <2.2 MHz)
One time PROM version : 2.5t0 5.5 V
(BURFRIERR 0, RHMEMBIEER)

B A
® ik B EEH

EEJZMCUT M B RAEE

o

@i RE(): ROM/RAM size

® M34554M8-XXXFP (8 K/512)
® M34554MC-XXXFP (12 K/512)
® M34554EDFP (16 K/512)
FP: 64P6N-A: 64—pin QFP (0.8—mm pitch)

4500CPU

SIEMZE: 2ch

ROM (x104iz) 164ER 28 1ch
AR/ — R EPROM (fixed dividing frequency)
- ABLFERTRR:1ch
RAM (x41i) (for LGD)
317 LCD
WALE RS 32 SEG x 4 COM
iyl AR TR A B
(B EiR5%) 1.5V (typ.)

32 kHzRF§h#fR3% FE B

|

N
M34552/4553/4556 8% ( 720
oM & R(): ROM/RAM size
I= P _ . Y

® 4552 '54§51E¥§lﬂzu%ﬁ @ M34552M4—XXXFP (4 K/288) H ver.: M34552M4H M345598% %

fENEVES S R 45534k 7K T 45529 1 8 ® M34552M8-XXXFP (8 K/288) H ver.: M34552M8H 4500 GzrROM

45562 (42| ) SSOP) 4552/4553F9 /0 5| I $ kR A ® M34552G8-XXXFP (8 K/288) H ver.: M34552G8H
@ Jns&f /O 0 FP: 48P6S—A: 48—pin QFP (0.65—-mm pitch) - ) .

i B T 4 ® M34553M4-XXXFP (4 K/288) H ver.: M34553M4H ot =i /&(): ROM/RAM size

MR BRI @ M34553M8-XXXFP (8 K/288) H ver.: M34553M8H ® ZEHGpEARER 2 (525 LQFP)H, ® M34559G6FP (6 K/288), M34559G8** (8 K/512),
©® LCDHRSIMMERSI M= ® M34553G8-XXXFP (8 K/288) H ver.: M34553G8H A559FF YK 455214553 FF 9T BE , M34559GC** (12 K/512)

o] fit B 1& & LCD B 7~ @ AR R < A9 B8 BR FP: 48P6Q-A: 48—pin LQFP (0.5 mm pitch) FHHEQzROMARA ® M34559G6-XXXFP (6 K/288)
® RIEIER TR [E @ M34556M4—XXXFP (4 K/288) H ver.: M34556M4H ® fN3&AISEG FP: 52P6A-A: 52—pin LQFP (0.65 mm pitch)

MASK: 0.5us (f(XIN)= 6MHz,High—-speed through mode) ® M34556M8-XXXFP (8 K/288) H ver.: M34556M8H 32 SEG x 4 COM “FFk

©® LCDHFES[IFMER 5| =
TR EEALCDR R T AR RS
® LEEMEE
® B ERTRNEE
® RIEIESHITH A

OTP: 0.68us (f(XIN)= 4.4MHz,High-speed through mode) ® M34556G8-XXXFP (8 K/288) H ver.: M34556G8H
® A4 BR(F Lk =) FP: 42P2R-A: 42—pin SSOP (0.8 mm pitch)
® T{EHE
Vbb=1.8 to 5.5V (Mask ROM version)
Vbb=1.8 to 3.6V (One time PROM version)

4500CPU SAITERER: 2ch

ROM (x10fiz)
HERER/— R EPROM

16fLER2F:1ch
(fixed dividing frequency)

RATRIGRE S, HBFRTRERR) 0.5ps: (f(XiN) = 6 MHz, High-speed through mode o LRI E:1ch
4500CPU BRrERHE: 2ch e (1€ . ) e g ) RAM (x4ft) (for LCD)
I ‘ LCD
B A ROM (x10fir) 16 AR 8% 1ch ® TiFHEE IR 32 SEG x 4 COM
PR/ — R EPROM (fixed dividing frequency)
[ Vob= 1.8t0 5.5V P B EE TR
Ay B — 352 453 N S = = = N 7 !
® THRRET THEER RAM (x44iz) AMLTER R 1ch (BUR TR, RFMEFMRMEER) )S‘_RC &5 1.65 V (reset occurrence)
(for LCD) (= 51)] 1.7 V (reset release)
—————————————
ISR 3 26 SEG x 4 COM (4552) 32 kHzZi SR R 2
29 SEG x 4 COM (4553) M H
] BEEN o e
M EZ s FEA T A 2 T A 7T Y i

(only H kiZ)1.8 V (typ.)
(reset occurrence)1.9 V (typ.)
(reset release)

32 kHzEF$hifR3% FL B




EEJZMCUT m I R MIEE

M375458%

oo
® R % #HQzROMARA
(ERFTERXTIRESEAN)
@ EIGEE: 8
® LED #HtixA: 10
® NEHFEEBLR
® S ERASIhAE
® SEIELMITHE
2.00ps(4 MHzH#RS% K )
® TEHE(FAE)
Vee= 1.8 10 3.6 V (f(Xin)= 4 MHz)
® TEIRIZBE: -20 to 85°C

B R
® Tk BiE i

M3823%¢

L

® 4 COM x 32 SEG 8035| il = &
@ 538227 Ma|HFE, HUHEFRE

(A TH#E)
® X #HQzROM

(ERTERATIRLEEAN)
® ROMAXIEINBE
2 vector x 32 bytes
EREHTE E TEMNB8(10)RIA/ D k=
At2.0to2.2V, +3.0LSB;at2.2to5.5V, +2.0LSB
LEDEZEIRFiwO: 33(10 mA)
R INFE
INEU {7 E 28 (M38000T2—-CPE)F X 3
T 158 £ (Mask ROM A version)
Vece=4.5to 5.5 V(f(XIN)=12.5 MHz, high—-speed mode)
Vcc=4.0 to 5.5 V(f(XIN)=8 MHz, high—speed mode)
Vce=1.8 to 5.5 V(f(XIN)=6 MHz, middle-speed mode)
Vcc=1.8 to 5.5 V(low-speed mode)

B A

® RE. FMRE. HUKP. NERAEYL. BiRes. KRN ESRS

N
7u0

38000 OQzROM

@y R’(): ROM/RAM size
M37545G4-XXXGP (16 K/512)
M37545G6-XXXGP (24 K/512)
M37545G8-XXXGP (32 K/512)
M37545G8GP (32 K/512)

M37545G6GP (24 K/512)
M37545G4GP (16 K/512)
GP: 32P6U-A: 32—pin LQFP (0.8 mm pitch)

720CPU 8fIERTEE: 3ch

KR LR

RAM (x44ir)

. R R AR T A&l B B
LR ER

R SR

Y
740

38000 OzROM

o E(): ROM/RAM size

® M38234G4-XXXFP/HP, M38234G4FP/HP (16 K/640)
® M38235G6-XXXFP/HP, M38235G6FP/HP (24 K/768)
® M38238G8-XXXFP/HP, M38238G8FP/HP(32 K/1.5 K)
® M38239GC-XXXFP/HP, M38239GCFP/HP(48 K/2.0 K)
® M3823AGF-XXXFP/HP, M3823AGFFP/HP(60 K/2.5 K)
FP: 80P6N-A: 80-pin LQFP (0.8 mm pitch)
HP: 80P6Q-A: 80—pin LQFP (0.5 mm pitch)

740CPU 8L ERFRF: 3ch
. ___________________|
QzROM 16 ERTZE: 2ch
. ____________________|
BiTEO
RAM UART/REREIS: 1ch
HRERT R 8(10)fiZA/D: 8ch
. ____________________|
3% LB LCD
(B LiR5) 32 SEG x 4 COM
32 kHz R iR 3% FE 25 ROMEIEINAE
1
P O\ ‘
N—— ~—

M38D2%#

oo
® 38C2EFHY T AN oNE T B8 kR A
® 538C2E = Rs|HRE
(B T3E)
® X#HQzROMERZA
(ERFTERXT IR ESEAN)
® ROMAIEINEE
2 vector x 32 bytes
NER LIRS
f($)=f(ROSC)/32
PORIN &%
LVDIf € (B R M 68 B )
LEDIRZh#E A 10 (15 mA), 41(10 mA)
RN ELCDHEA5 EEHE
R INFE
PN5& BIWD TN B8 (T E = A9 1T 2K 28 08
INEL 5 B85 (M38000T2—-CPE) At X 4%

FE H
@ JEMAE. IHEFIZE. BAEY. KB

M38D5%%

o

® 8 COMIKISLIM B ~A1/O, EBF1005[HE
® 538C5R ™ @I MF#E, FFERGHRE
® FHQzROMARZA
(EBRTEATIRLEEA)
® ROMAIEINBE
2 vector x 32 bytes
® NER LiRk%H
f(b)= f(ROSC)/32
(2.5 V operation: typ.35uA,at WAIT: typ.25pA)
(BT n{= LE Th &8 #0 & 2 B $)
LEDEZEIRSIHO: 6(15 mA), 21(10 mA)
SR REETEMN8 (10)fr A/DE:#EEX8
1R INFE
JNGEAWDTIIEE
INEU E 25 (M38000T2-CPE) Fr X 4%
T e E(QzROMARA)
Vece= 4.5 to 5.5 V(f(Xin)=12.5 MHz, high—speed mode)
Vece= 4.0 to 5.5 V(f(Xin)=8 MHz, high-speed mode)
Vce= 1.8 to 5.5 V(f(Xin)=5 MHz, middle-speed mode)
Vce= 1.8 to 5.5 V(low-speed mode)
OTP version: Vcc=1.8 to 3.6 V,max. rating of Vccis 4.0 V

B R
® WEUFE. IHEHIH. BEN. KRB, TWEE

EEFZMCUT M R RIEE

N
Tu0
38000 OzROM
@i R’(): ROM/RAM size
® M38D24G4FP/HP* ki
® M38D24G6FP/HP* s
® M38D29G8FP/HP*
® M38D29GCFP/HP*
® M38D29GFFP/HP*
® M38D29FFFP/HP**
FP: 64P6U-A: 64-pin LQFP (0.8 mm pitch)
HP: 64P6Q-A: 64—pin LQFP (0.5 mm pitch)
I ERTES: 4ch
740CPU (FE’SV{\-ILME %E: 2ch)
16 E R 7R 2ch
QzROM (PWM 164z: 2ch)
(Event counter 18fi: 1ch)
17O
RAM UART%I‘J%F%*}: 2ch
BN ERT S 10fZA/D: 8ch
. ____________________|
3% R LCD
(B LiR5%) 24 SEG x 4 COM
32 kHz R iR 3% FE B ROM#; IEIhAE
1
N
U0
38000 OzROM
@i B(): ROM/RAM size
® M38D58G8FP/HP* (32 K/1536) * AR
" %

® M38D59GCFP/HP™ (48 K/2048)

® M38D59GFFP/HP* (60 K/2048)

©® M38D5XFXFP/HP™* (FF%& FIATFHRA)
FP: 80P6N-A: 80-pin LQFP (0.8 mm pitch)
HP: 80P6Q-A: 80—pin LQFP (0.5 mm pitch)

8L ZE T 2F: 4ch
ZI0CRUY (PWLM 10fi 2ch)
16 % ff #5: 2ch
QzROM (PWM 16fi: 2ch)
(Event counter 18{i: 1ch)
BTN
RAM B4R IE-IJ-*_B' 1ch
! - BTN
HARER UART/RI# RIS 1ch
R SAD:
(F LIRS 104ZA/D: 8ch
LCD
32 kHz R $hifR:5 L B 36 SEG x 4 COM
(32 SEG x 8 COM)

ﬂ




EEBRMCURL R BRIEE

@

® M38D24G6

® 17 SEG x4 COM LCDE RHER
@ 5K3470# 8 EH [

@ 4x A EREgE

@ Nk ST

® Xin=4MHz, Xcin=32.768kHz
® 3V Vin or AAAE I x 2

KohrME

@ FXcin=32kHz3R 4 IR K ZBHES

o RNEBEMIEASFHER

® XABREEINAE

® LA AMI/OSI i E A A, FREASREME R

HFR5G0C506FA(M38D24G6FP)i) /5 X-LCD&A/D

fERATHIThEE

@ TR BEXTEPWMAER: 38kHZzE K
® T3 KRiAKIES

® TR 1+ EREE2: 256msEEFH
@ A/D in 8bit: 3R

® SEIREE

@ L CDiEHt

- e e = e = = = = =

JEHAH 250 R T

e ————————————————

TERFEEX(PWM) Y
HmERTSEas s — P3d

EREE]

1
L}
1
’—N ERTEE3
L}
| REMEO=Xin2=2MHz

4 Mé&%
il

A/D
REERR
DTk

_I—'1 LCD

F SR $h D =Xcin/2=16kHz

HFM34559 5% —LCD

® TEAR FRIk

® T RiRk(FE&/RC)

@ ERiRk(AXK)

@ L.CD SEG: 32 SEG x 4 COM
® FHEM

® LEDEEIRFNAE

® QZROMELES

@ AxASEMEEE

® BEY R(BL)

( M34559iFfhiR )

HETM37545 F E—MikE
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Device No.of Brand No.of sets No.of code

TV 182 180 6623
VCR 149 113 3390
DVD 69 104 3016
Cable 35 43 1118
Setbox 35 41 1230
Audio 48 74 2146
Total 518 555 17523
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e B B EE Group ROM(B) | RAM(B) AID | segment F"‘?,?,,‘,‘_Iez’)‘cy Code
” 4501,4502,4506,4507 4518,4519,4583,4584 | M34519T2—CPE
PCA504 %3 5t 4524,4554,4570 4552,4553,4556 M34552T2-CPE M34283 2K 64 NO NO 4 20P2F-A
4518,4519,4583,4584 4282,4283 M34282T2—CPE M34559 5144 88 NO Ax32 5 EOPBA_A
s 4408,4509 M34509T2—-CPE
INEL S ELRR 4852,4583, © M34571 4096~16384 128 NO NO 6 24P2Q-A
4556,4559,38D2,3823 4571 M34571T2-CPE
4559 M34559T2—-CPE M37545 16~32K 512 NO NO 4 32P6U-A
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4518,4519,4583,4584 | The assembler pC4504 | _M34519T-MCU
4524 4554 ASM45 is bundled. M34524T-MCU * B & T R BY 2515 Blwww.renesas.comai Bk & L i E A R
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