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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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1. SCl#0

H8/38024F . LI AR AT 82 1 U —A SCI3, 18T b aE [Ab i, SZRFANTIAE, W EREE
FEFT TR TSR P R R A%, BEIE BN sl AR I Bl 1 S 42/ RIS I, BEfH 6 Fhbib

%%,i%%%ﬁﬁﬁ%%%,%E%ﬁk@%@%%%ﬁﬁ%

A U B ASBUR SR SCI 27 A24 MR ZE . BOE FIAEIO 25, AR AURAEAL ] SCI3 I 75 By AR 1+
I CIN )P ) 45

1.1 EPHER

AR, 5RAFARED AL BT . Wi UART 80 ACIA S5brifE e A2l A5 LSI IS / Kkik
AREAT BATER 1R . REIEFE 16 P ikiskg .

HEK 7. 8. 51

(IR E"S 1 sk 2 fir
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% AbIBER AT 15#&O0
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e 1k B EMEEIRET, BEiEIE RXDs ERIAIEE, Mk

1.2 REHER

RPN, SR EDPALIE BT EEE, Ge R EAT RDAE hRE At LSI HEAT AT 0 4L1% . bt
A H F a7

K 8 fi
IR A it R

[l 20 S AR AE FR AT I B BT AT — AN N B 2 Al A 2 Bl AR SR AT I Bl TR o
. WSHTE:
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_ LsE MEE
?;;a' i Bitc < Bit1 » Bz M E3 ¥ Bitd ¥ Bits ¥ EtG W Bit7 I

Don't ] Don't
carg | & bits | care

Ona transfer data wnit icharacter orframea;

Mate: = High lavel axceptin continuous transmissionTeception
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1.3  HEf$h

1.3.1 SR

REE PRV R R A 2 A B N S IS ik o e N 3] SCK32 & K A ERINF Ak 4 SCI3 ik / et Bh . fF ik
PERTBRYR IS, e AT R B P A

FEHMERI B A 2 SCK32 B I, I Sl 22 00 200 15 i A A7 T 1) 16 %o

T NI P E T SCI3 IZATHY, AEA SCK32 it Bl o U, far b P B2 55 T 3 26, X AHALAE
KL /BRI AT P e b T, ES LIRS A

Clock | | |

Seial | 0 [po|ot|o2|oa|oe|os|oe|or o] 1 o
data

1 character i1 frame:

L

1.3.2 EHHER
et PR R 28 S A o A TR PN IS b 2 N B SCKB2 & IR B it e 4 oy SCIB i /B2 eint 4
Tk I BPEAT SCI3 AZATIN, RE A SCK32 & i Hh N Bl e A Ak sl 2l 1 AR5 han s 8 ANk i)
BATH BN, 24 SCI3 BEA KB W AFENAS, e e e T iHESE T

Saril

ook ANV ANY ANV ANV
_ 5B MSB

el Bito ¥ mit1 » itz % sits x mitd x eite 3 Bite % Eit7 [ 4

Cne transfer data unit icharacter or frams:

Bhate: * High level except in continuous ransmissicn:racefticon

FESFE AT AMBIN BRI DL, DAUEEA LRI (WEat) (F 1Bl LRk
FRIFER TS DL, AR SR e AT Py B
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1.4 R T

SCI3 A7 A0 G A « FORKG 7 HWCER AT 3 P R i G RS ordf iR AR 1) 36
6 Pl i, XLEH W AR b . SC TR T SeE /2R AR, TS A R LRI BEAE T

RS, AEREIAZ ] PR U S D R SO PR R I Py M OB (R A R . AE SR DRETR, SCI il
RNy 16 ALK R MIFEARN PHistT. NIRRT, SCI3 LA B HE, RASIAALH N, BN
ML . FEREAI BN ZE 8 D ETHE R R IR A B W R B TR -

16 clock pulses

& clock pulses |
0 ! T
Internal
maeaece WJHUUTTUTYUU U U Uy oo iuue

= ¥
L=
=
L=

Recaive data
[FADZ2)

U1 | Start bit i | oo i |
i H

Synchronization T

sarmpling timing H‘

Data sarmpling

tirning H i_i
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2. LCDi#zEO

T2 M B A8 ] H8/38024F 4 HLI¥) LCD ThfeiEd: LCD B R BEIN IE I, AU & M 228 & e T
.
H8/38024F L HLA & B LCD il A . LCD UXBhas Al yR AL, i, BEE %93 LCD ¥R 5f. LCD
IR g /P32 IO S U R TR
o WIRfEN

Duty Cycle Iiternal Driver
Stalic 32 saq
12 52 seq
173 32z
174 32 zaq)

e LCDRAM % [128 f/ =81 x 16 F-71]
e LCDRAM 5171

o HEIFHE

o REAEAFHLLASNY AR I AT BT R
o AEMEFE 11 Fluiihn

o LN LG F FEBH fiE4S LCD SR8 Th AR
o fEVEFF A B B B

2.1 7]

LCD i J2 JE AR AN Bty AR Ak I3 8, A5 e LCD IR * JRMUECK o W9 2 25 %1 250Hz, {H &
BRI 50 3 150Hz. WLz m, WAETh RN, WK, LCD SR BB AT . R0
& T WU LRI 7

Bit 3 Bit 2 Bit 1 Bitd Frame Frequency™
CKS3 CHKSZ CKS1 CKS0  Operating Clock  @=12 MHz @ = 250 kHz"
] * 0 0 ow 128 Hz ™ {initial walus)
0 * 1] 1 ow'2 B4 Hz™
0 * 1 * ow'd EH
1 1] 1] 1] o2 — 244 Hz
1 1] 1] 1 oid 07T Hz 122 He
1 1] 1 1] o/8 488 Hz B1Hz
1 1] 1 1 o6 244 He 0.5 Hz
1 1 1] 1] 0/32 122 Hz —
1 1 1] 1 olEd E1Hz —
1 1 1 1] o/128 305 Hz —
1 1 1 1 0/2E6 — —
*: Don't care

Motes: *1 This is the frame frequency in active imedium-speed, oosc/16) mods when @ = 2 MHz.
*2 When 173 duty is selected, the frame frequency is 473 times the value shown.
*3 This is the frams frequency when ow = 32,768 kHz.
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2.4  {RIhEER AT LCD 12522 /IR sh B2 HIE (T

H8/38024 Z 4|11 LCD ¥ 2%/ W) 28 1 BEAE IR ThAER 2 R 1217,

DA B TAE PR PR A B N R B a1k, Freis s e s+
Wb, AtA e HAE IR SR, de, BT R E LS LCD BoRBE, BT LR A e, e
WOCPED BEEUFIRAERG B, O T AEWUIAAS, T SO B . R T IIIERE, TE S AN i
I 2.1 %=,

Sub- Sub- Madule

Il Reset Active  Sleep  Watch  active slaap Standby Standby
Clock [ Runs  Runs Runs Slops Slops Slops Slops Slops™
o Runs  Runs Runs Runs Runs Runs Slops™  Slops™

Display  ACT =0  Slops Slops  Slops Slops Slops Slops Slops™  Slops
oparalion ACT =1  Slhops  Fundions Fundions  Fundions™ Fundions™ Fundions™ Slops™  Slops
Netes: *1 The subclock csdllator doss not stop, but clock supply is halted.
*2 The LCD drive power supply is tumed off regardless of the setting of the PSW bit.
*3 Displyoperation is performed only if ew, ewl2, or ewld is seleded as the opsrating
dock.
*4 The dock supplied tothe LCD stops.
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SMNEEI T e Y15t BR

25 LCDRAM FiE=SEERY L A&

LCD RAM FI B /R B HIR AR F LM AR ERE T Wi R AEes 5, FHAE S RAM ZIIAH
[ $i8 2B H e 5 B 5 A EERR oy LR, Wk o ON, st A sh PG R . o€ RAM B, B84 7k

FHPEAARIES
LCD RAM FISZFFHAFh 5 2= L & 00 F E BT

Eit? hite bit& bitd bit3 bit2 Eitl bit0
H'F7 40 SEGZ SEE2 SEE2 SEG2 SEGT SEG1 SEG1 SEGT
H'FF4F SEG32 | SEG32 | SEG32 | SEG3Z | SESM SESA SEG3 SEG3
¥ 1 ) ¥ T ¥ 1 ¥
CoMd COM2 COoOM2 COM1 COMY COM3 ComMz COM1
1/4 5= LLEEARY LCD RAM BR{&
Eit7 hite hits bitd bit3 bit2 Eit1 bit0
HF740 SEZ2 SEZ2 SEG2 SEG1 SEG1 SEZ1
HFT4F SEG32 | SEG32 | SEGAZ SEEA | SEGI | SEGH
T 1 ¥ ) T 1 )
COM2 COoMz2 COoM COM3 ComM2 COM

I:l Spacs not ussd for display

1/3 5= L EEARY LCD RAM A%
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5N T BE RY 152 AR

bitr bt bilss bikl Lil3 btz bl

hiKd

HFmD | SEGY | SE3A | SEGE | 2BEGS | SEGE | SEG? | SEGA

SEGA

SEG3? | SEEAZ | SEGH | BEG3 | SEGIH0 | 5EGI0 | SEGH | SEGH

Display space

HF7d7 <
Zpaca nal usad for display
HFTdF
v
¥ 1 ] [} ¥ T ' 1
COMZ  COMi COMZ COMH COMZ COMD COM2Z CoMi
1/2 §= Lk EEARY LCD RAM BR{%
Wir bils s bil4 [E15] bilz Ht bilo
HFT40 | SEGE | SBEGT | SEGE | SEGS | SEG4 | SEGI | SEGE | SEG1
Display
spaca
SEGA? | SEGH | SEGH | SEGP0 | SEG2E | SEGET | SEGIE | SEGH
HF743
Space nal
Lised] Tar
display
HFT4F
1 ¥ ) ¥ ) ) ¥ 1
COMA  COMY COMA COMA COMY COMA COMI COMA

751830 A% LCD RAM AR &
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2.6 4

LCD il 48 /5% 2 42 (11 v E DR HERERORN F-ZTAT BRIl o T IEHHUEST, RGN R SR
[l 2. AN, DAAIEAY LCD | RELEK LCD WoR BRI s HAS , ik LCD #2148 /3R 5h 88 S 753& 45 LCD ior
Bt

HERL R F-ZTAT MUWAE W R s

2.6.1 FERERRFN Z-TAT BR

Ve = LEV IO 5SSV, AV = LEV IO 5.3 W, Vg = AVWgs = 0.0V, T, = -20°C 1o +75°C"
{inchuding subactive mode) unless otharwise spacifiad.

Applicable Test Values Refarence
Itam Symbal  Pins Conditions Kin Typ Max Unit Figure
Segment driver Ve SEG, to Ip=2pAa — — bE WV .
drop voltage SEGy Wy=2TV1oEEV
Commen driver Wi COM ta Ip=2paA — — b3 v I
drop voltags COm, V= 2TV EEW
LCD power supply Riqp Between 'y and 05 30 80 MO
split-resistance Veg
Liquid erystal Vico vy 22 — & W

display woltage
Metes: *1 The woltage drop from power supply pins Vy, W3, V5, and W55 1o each segment pin or
COMmmon pin.
*2 When the liquid erystal display voltage is supplied from an external power sourcs,
ensure that the following relationship is maintained: Voo 2V 2V 2 Wy 2 Wes.
*3 The guarantzed temperature as an elecirical charadteristic for Die products is TE°C.

2.6.2 F-ZTAT hR

Ve = 2TV 36V, AV = 27T VI 36 W, Vs = AVgs = 0.0V, T, = -20°C 1o +75°C"
{including subactive mode) unless otharwise spacifiad.

Tast Values

Applicable Reference
Itam Symbal  Pins Conditions Min Typ Max Unit Figure
Segment driver Ve SEG, to Ip=2pA — — D& v "
dop voltage SEGx Vi=2TVIn36Y
Commoen driver Ve COMyta Ig=2pA - — 03 v .
dmop voltage CiOn, Vi=2TVio3EY
LED power supply R cn Between %, and 05 30 680 MO
split-resistance Weg
Liquid arystal Vico Wy 22 — 38 v

display waltage
Motes: *1 The voltage drop from power supply pins Vy, Vs, Vs, and V35 1o each segment pin or
common pin.
*2 When the liquid erystal display voltage is suplied from an external power sourcs,
ensure that the following relationship is maintained: Voo 2V, 2V, 2V, 2 Ve,
*3 The guarant=ed temperature as an elecirical charadteristic for Dis products is TEAC.
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3.

1. H8/38024 Series, H8/38024F-ZTAT™ Hardware Manual
2. www.embedded.com
3. www.ednmag.com
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Cautions

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, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology 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.

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

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

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

8. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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1. BARFRER MRS L SHERNREMT R, ERESUTROARLEGE. £ SEM0KE
ARSHASHE. AREHURMFRE. FRERITH, BRSZERSM, RASENURER
®it. RIAIES AR RS E FHR I BRI,

KT R AARZERE B EESEM

1. AERZATILAPREBREZRESENHFRE RS EER, FRIULETHFERENEE=E
Fr A B9 FIR =R AN H E AR 915 7 .

2. MFREFERAAERNCERmREE. B, & BF. BEEUREENABRGFMmsIEMRER
EWNE=ZHNNAWRIE, WHFEREARBRE.

3. AEBAMCHB A mEE. B, k. BF. EZURETCHEEEHARERLITHIER, BTN
HERNERERE, AELRHCHRNERATETE, BABTEM. EMXAERTICHE~m,
B AR FERH S E SR GERH - REAHERIARTES.
AEMTICRES T REFEERANERSENREIR. BEXLEERMIEMRE. JERMNER
ERE, WmERHEARIERE.

FENHBIFEIEMARNIERFEREATHESR, SREFRRESENL.
(http: //www.renesas.com)

4. EERAAXERFTICHRTBAHELTLE. B k. BEFUREZZERN, EREMEBXERM~
mEREANFIEE, SUFMEABRDNRFIRBESHITIEN. ATAERETICERMERMIIER
mE. REREREREEREK, WFERHIARIERE.

5. MEFERHE M FE SR RAR AN ER EF A MEXHIMNE T ERNZESE REMIZITFGIEN .
EPTEAERENERMmRATEN. XBEW. EfFf. MEFEA. REFEEH. BERPUIRH
RENERAZHFHRAERN, FEREFREIEEENNEFTREHERKR.

6. REWFRHXM P EIFA, AEHINEBEEH LMBHEBL ERPAS.

7. MRAFRMIEHRRRERAASZ BAL OEERG], »MESE B ARBIFRE XE1FA
EAgEHO, FENEHOZHAEBHERUIIER.

ZbER AR (3F) BMtERSHOEEEFEMMEMES. HAxEBLO.

8. MRFETHAZHMCBNERNE~RIVIEHE, BEEIRFEREKER,
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