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! Toshiba Mobile Display Co., Ltd 22 Bem COLOUR TFT-LCD MODULE

(B.8TYFE)
PRODUCT INFORMATION . LTO89AC 29000
FEATURES (p-5i TFT)
(1} BEWIDE-XGA( 1280 TEE pixels) Display Size
(2} Replaceabls LED Backlight including driving circuit TEHTATI“E
(3} Wide Viewing Angle with Mo Color Imversicn
(4} VDS Interface
MECHAMICAL SPECIFICATIONS
Hem Specihcations
Dimensicnal Outline (typ.) 223.5(W) x 1345 [H) x 7.0 (D) rmm
Humber of Pixels 1280 (W) x TE8{H) pixels
Aciive Area 19382 W) x 118.352{H]) rmm
Pixel Pitch DAS15{W) x 0. 1515(H]) mm
Weight (approxmately] TBD g
| Backight Side Light | ED{Replaceable)
Polanzer Surface Treatment Anti Glare {Hardmess : 3H)
ABSOLUTE MAXIMUM RATINGS
ttem A Mz Uit
Supply Voliage | [Vea) 4.3 4.0 W
{Vieo) - THED k\V(ms)
Input Sagnal Violtage (V) 1.3 Vegr#L3 W
Operaling Temperature (1) -20 ili] ol
Storage Temperature -30 a0 oC
Storage Humidiky 10 20 Se{RH)

("1} Cnily cperation Is guaraniied ai Cperating Temperature. Cisplay quallty |5 evaluated at +25"C.
ELECTRICAL SPECIFICATION | Ta=25"C) (RECOMMENDED OPERATION COMDITIOM )

ttemi Min. Typ. Mola. Linit Remarks
Supply Voltage [Voo) a0 33 3.8 v
[Vien) (10.8) 120 13.3) v
Differential Input Ampiitude {Via) 01 — 0.6 v
Common Mode Input Voltage [Vieu) 10 125 20 v
Differential Input Voiltage Vie) | Vew- (Va2 Vew + (Via)2
High Level Input Vohage { Vi) 22 — Ve v
Low Level Input Voltage (Vi) 0 — 0.7 V
Bacidight ONOFF signal { Womcre) 20 — Voo v
0 — 0.8 v
Luminance control signal [w 0 — 3.3 V
Current Consumpéion | {lze) — (240) — mA
{keo) — (18B) — mA Vier=12V
| Power ion | — {3.95) — W PYWM=100%
OPTICAL SPECIFICATION { Ta=25"C)
ftem Min_ Typ. M. Unit Remarks
Confrast Ralio  (CR) TED 400 — —
ViewingAngle | (Upperilower) | TBIVIBD B0/a0 — deg.
{CR==10) {Left/Right) TBINTBD B0/a0 — deg.
Response Time | (feow) — {11.1) &l TS
(tore) — {8.5) 50 ms
Luminance (L) 240 300 — ol | PYWNMET005%
| Lamp Lifie Time (MTBF} ™ = 25 000 h PAM=100%

("4): Condbions ; Ta=25"C, continuous ligiting
("5} - Defnttions of tallure ; 1) LCD luminance becomes halll of the minimum value.  2) Lamp doesn't Bght normally.

“The Informaion contained hereln |5 only 36 3 guide for he applications of our products. Mo responsibiity |5 assumed by
Toshiba Motille Display of other af the fhird paries which may result from s use. No eense & granted by Impllcation or
olherwise under any patent or patent fights of Toshiba Mobille Display of others.

"The Infermation confalned hereln may be withaut priar nodice. & |5 therefore advisable to contact Toshiba Moblle Display
before procesding with the design of equipment thits product.
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LTOESACZ2E000
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LTOE8AC20000

SEQUENCE DF FOWER SUPPLIES AND SIGNALS
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TIMING SPECIFICATION 1254948

LTOBBAC28000

liem Symbal min. iyp. M umit
Honzontal Scanning Term th 1560 x ic 1664 x i 1MZxic clock
H-sym Pulse Widih fnw dxic 128xic - clock
Horizonial Frond Ponch thip Exic i x i - clock
Horzonial Back Porch thip Bxic 182 x fc - clock
Horizonial Data Syne Period thds 12xikc 320 x fe - clock
Horzonial Display Term dhd 1280 x ic 1280 x ic 1380x ic clock
Frame Pesiod b TMlxth THE x fh B25 x fh lime:
Vesyne Pulse Width b 1xth Txth - lime
Vesync Set Up Time (io H-sync) fusu dxic - - clock
M-synec Hold Time huhd 4xic - - clock
Vertical Front Ponch halip 1xth dxzth - lime
Vertical Back Porch hvbip 1xth M x b - lime
Vertical Diaka Syme Period hads 2x th i x - lime
Vertical Display Term fed 788 x th TAE x fh TER ¥ fh lime
Clock Period [+ 12220 1258 1333 s

(B2 DH=) {7H.5MHE) (75.0MHz)

Moie 1) Refer to “Timing Charf™ and LMDS specificafions in TIA/ELA-G44.
MNote 2} i DE is foeed to "H” or "L level for cerlain period while NCLE is suppbed, the panel displays black wafh some flicker.
MNote 3) F MCLK is fixed to "H” or "L level for certain period while DE is supplied, the panel may be damaged.
Motet) teir = i + belp + ivbp
fhib = fiwey + thip + fhbp
Moieh) In case of using fhe long frame period, fhe delerioration of display quality, noise eic. may be oocumed.
Motef) MCLE count of each Horizontal Scanning Time should be always the same.

\Blanking period should be “n" X "Horizontal Scanning Time". (r: integer)
Frame pericd should be always the same.

(B11) 2000-08-31 (Ver.0.5)



COMNECTOR PIN ASSIGNMENT FOR INTERFACE

CHNT INFUT SIGMAL
Connector - 288-00E-12E  HPEX

Maling Connector - DF18G-205-1F (FPC), DF18G-205-1C {Cabile)

LTOEBAC2EB000

[Terminal Ho. | Symbol Funchion

i Vio Posser Supply - +3.3V

2 Voo Posser Supply © +3.3W

3 Vio Poser Suppey © +3. 3V

4 Vo Posser Supply - +3.3W

L] HC Non-Connechon

[i] Vs GHD

T Vs GHD

i} Tz GHD

'] Vs GHD

10 Fex| M- % LWDE diffierential data input (RO-R6,G0)

(1] PN+ | al data nput (R0, =)

12 Vs [

13 FxlM1- % VDS diffierential data input (G1-G5, BD-B1)
14 PN+ | al data input [51-55, BIFET)
15 Vs GHD

16 RxlNZ- Negalive LNDS differential data input (B2-B5, HS, W5, DE)
17 R=lNZs+ Posifve IVDS. differential data input (B2-85, HS, WS, DE)
18 Vs GND

10 FaCLFIN- | Clock Signall-}
20 RaCLEIM+ | Clock Signal{+)

Moie 1) Please conmiect GND pin fo ground. Don't wse it 35 no-connect nor conneciion with high impedancs.

Moie 2) Please conmiect MC to nothing. Don't connect it to ground nor o other signal ingut.

N2 LED INPUT SIGNAL

Connecior: SMOEE-SHLS-THLFYSHM) I JAPAN SOLDERL ESS TERMIMAL MPG CO., LTDL
Mating Connector: SHLP-DEAV-5-B (housing), SSHL-DI3T-PIE (contact pin)

I JAPAN 30LDERLESS TERMINAL MFG CO., LTD.

Terminal Ko Symbal Fumction
1 WLED Poweer Supply - #1200
i WLEL Poweer Supply - #1056
3 V55 GND
4 V55 GND
] OMOFE | "H{+3.3VT-ON, "L{GHD or Open] OFF
[i] P 1-100%{200Hz)

(71}
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LTOEBAC28000

RECOMMEMDED THANSMITTER TRANSMITTER [THCEILVDFEIA, THC63LVDMEIA, THOE3LVDME IA-B5)
TO LTHZSACZ3000 INTERFACE ASSIGNMENT

Casel: 6Bit TRANSMITTER

Sraphics controller cutput signal) Swmbal Interface{CH1)
Fumction Terminal | Symibol
Red Pixels Display Data (L58)
Red Pixels Dsplay Data
Red Pixels Display Data
- TA- Mo Rl M-
Red Pixels Display Data
ol ok = ThA+ Mo 6 Rzl NI+
Red Pixels Display Data (MSB)
Green Pivels Display Data (LSH)
Green Pixels Display Dala
Green Pixels Display Dala
Green Pixels Display Data
Green Pixels Display Data
Green Pivels Display Data (MSH)
Bilue Pixels Display Data (L58)
Biue Pixels Display Data
Blue Pixels Display Data
Biue Pixels Display Data
Blue Pixels Display Data
Blue Pixels Display Data (M58}
H-Sync
N-Symnc _
Compound Synchromizalion Signal
HCLK | Data Sampling Clock TMIEUI
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Mo 14 CLK IN-
Mo 15 CLE IN+

E

Rx IND X T HE X THI'-::- X ;I':I X T 3 X T M2 X T A X T MO X

el R3 R2Z R1 RO

Ry N1 XTHiE XTI«HE XTHH XTH'II] XTHB XTHE X THT X
B1 BO G5 4 3 G2 G

Rx N2 XTHIH XTHE XTI\HE XTH'I? X-nm; XTI«HS XTHH- X
DE VEYMC HEYMNC BS B4 B3 B2
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LTOEGACZE000

RECOMMENDED TRANSMITTER (THCE2LVDFEIA, THOGIL VDMEIA,
TO LTOESACZS000 INTERFACE ASSIGNMENT

Casel: 8Bit TRANSMITTER

. Input Signal . T LTIDESAC.2E000
Input Terminal No. {Graphics coniroller output signal) Ouput 53l | interfae(CN1)
Syrnibol Terminal Symibaol | Fumction Terminal | Swymibal
TAD 51 RO Red Pixels Display Data (LSE)
TAl 2 Ri Red Pixels Display Data
TAZ ir ) R Red Pxels Display Data A N5 RdNO-
TA3 ] Ra Red Pixels Display Data Th+ No B RudND+
TA4 ili] R4 Red Pixels Display Data
TAS 3 R& Red Pixels Display Data (MSB)
TAS 4 G0 | Green Pixels Display DataL58)
TB0 [i] (<] Green Pixels Display Data
TB1 T G2 | Green Pixels Display Data
TB2 11 53 | Green Pixels Display Data
TB3 12 G4 | Green Pixels Display Data = o8 | R
TB4 14 G5 | Green Pixels Display Data{MSB)
TBS 15 Bl Blue Pixels Display Dala [L5H)
TB6 18 B1i Blue Pixels Display Data
TCO 20 B2 | Blue Pivels Display Data
TCA 22 B3 Biue Pixels Display Data
TC2 23 B4 Blue Pixels Display Data
E ﬁ B5 | Biue Pocels Display Dala WSH] e gt
TCH 2B VEYHC | V-Sync
TCH a0 DE | Compound Synchronizafion Signal
TOO 50 NIC Non Connection {open)
TCA ] ML hNon Connechion {open)
TO2 ] NC Non Connection {open)) To-
103 10 hC hon Connection {open] D+ - -
T4 i hNC fon Conneclion {open)
TOA 18 NI MNon Connection [open
Thd ] [ MNon Connechon [open
TCLE- Mo 14 CLE-
CLK I M HCLE | Data Sampling Clock TCLKE+ Mo 15 CLK+
Rx MO XTII'.I' XTI«IE XTH-I XTHEI XTHE XTIH XTIHD X
L] RS R4 R3 R2 R1 RO
Rx M1 XTIH!E XTIHiE XTmu XTIH! XTmﬁ XTlhﬂ X TIME X
B1 B0 Ga G4 &3 G2 G1
Rx M2 XTluzs XTIHIS XTmzd XTI«IIE XTI«II‘I XTmzn XTIPHEI X
DE WEYMC HEYMNC BS B4 B3 B2
Rx M3 XTIHIE XTIHiT XTIH!E XTIH‘I XTI«HI:I :',(:Tlui XTIHE? X
MC HC HC MC MC HC MC

(/11) 2000-08-31 (Ver0.5)



LTOE8AC22000

256k (k=1024) COLORS COMBINATION TABLE
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LTOE8AC 28000

AN

LEO module |6 generally designed with precise parts i achisve lighi weighted thin mechanical dimsnsions.

Ini w=ing our Modules, make cerfain that you fully utnderstand and put info practice the wamings and safely precautions
detalled In Enginesring information Mo EE-D-D01A,"CAUTIONS AND INSTRLUCTIONS FOR TOSHIBA MOBILE DISFLAY
CO., LTD LCD MODLULES".

mummmmmmmm:amw:mmmnaamm
Imfarmation.

1} SPECIAL PURPOSES

A) Toshiba Moblle Dispiays Standard LCD Modules have not been customized for operation In exireme enviranmenis of for
use In appiications where perfomance Talures could be Ife-fhreaiening or atherwise catastrophic.

B} Since Toshiba Moblle Display's Standand LCD Modules have nod been designed for aperation In exireme environments,
they must never be used In devices that will be exposed o abnormally high levels of vibration or shaock which exceed
Toshiba Motle Displays published speciication lImis.

) In addiion, since Toshlba Moblle Dlsplay Standard LCD Modules hawe not been designed for use In applications where

performance Talures could be We-threatening or catastrophic, fhey must never be Installed i alrcraft nasigation: controd
systems (such as, but ot imited to TraMc Collslon Avoldance Sysiem and A TraMc indicator), In milary defense or

weapons systems, In critical Industral process-controd systems (e, hose involved In the produciion of nucear energy), o
In cottical medical device or patient Ife-support systems.

2) DISASSEMBLING OR MODIRICATION

D NOT DISASSEMBLE OR MODIFY ihe module. I may damage sensitive parts inskde LCD module, and may cause
soratches or dust on the dispiay.
Toshiba Motille Display does not wamant the module, If customer disassemibled or modified IE

3) BREAKAGE OF LCD PANEL

DD HOT INGEST Bquid crysial material, 0D MOT INHALE this materal, and DD NOT CONTACT the materal with skin, 7
LCD paned |s braken and liquid crystal materal spllls out.

If lguid crysial maderial comes Inin mowth or eyes, rnse moush or eyes oul wih water Immed|atehy.

it fhis material condact with skin or cioths, wash & off iImmediately with alcohol and rinse thoroughly wih water,

4} GLASS OF LCD PANEL
BE CAREFLL WITH CHIPS OF GLASS fhat may cause injuring fingers or siin, when the glass i broken,
3) ELECTRIC SHOCK

DISCOMMNECT POWER SUPPLY before handling LT maoduke.
DD HOT TOWCH the paris Inslde LCD madule and the comnecion or cables In order io prevent eleciric shock, because high

voltage Is supplied io these parts from power supply 15 tumed on.
&) ABSOLUTE MAXIMUM RATINGS AND POWER PROTECTION CIRCUIT

D KOT EXCEED the absolule maxdmum rafing values under the worsi probable condBlans caused by the supply volage
variaiion, Input voltage variatian, variation in paris’ consiants, emironmental temperature, efc., othersise LCD module may
be damaged.

Empioy proteciion circult for power supply, whenever the speciicaiion or TD specifies it

Sulable pratection circult should be appilled for each Gystem design.

T) ISPOSAL
When dispose LCD module, obey fo the applicable envirenmental requiations.

{(11H11) 2000-08-31 (Ver0.5)
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AVNET EMBEDDED OFFICES.

DENMARK

Trident

Avnet Nortec A/S

Ellekaer 9

2730 Herlev

Phone: +45 3678 6250

Fax: +45 3678 6255
denmark@avnet-embedded.eu

FINLAND

Trident

Avnet Nortec Oy
Tiilenpolttajankuja3AB
1720 Vantaa

Phone: +358 207 499260
Fax: +358 942 597446
finland@avnet-embedded.eu

FRANCE

Axess Technology

Avnet EMG France SA

Immeuble 154, Parc Chene 2

5, allée du General Benoist
69000 Bron

Phone: +33 4728102 30

Fax: +33472810234
axess-bron@avnet-embedded.eu

Axess Technology

Avnet EMG France SA

4, rue de la Couture

Batiment Milan, BP 20209

94518 Rungis Cedex

Phone: +33 1 49 78 88 88

Fax: +33 149 78 88 89
axess-rungis@avnet-embedded.eu

Axess Technology

Avnet EMG France SA

ZA la Hallerais le Semiramis

2, allée du Communel

35770 Vern sur Seiche

Phone: +33299 77 3702

Fax: +33299 77 33 38
axess-rennes@avnet-embedded.eu

LOCAL AVNET EMBEDDED BUSINESSES:

GERMANY (AUSTRIA, CZECH REPUBLIC,
HUNGARY, POLAND, SWITZERLAND)
Avnet Embedded

Avnet EMG GmbH

Gruber Strafle 60c

85586 Poing

Phone: +49 8121 775 500

Fax: +49 8121 775 550
poing@avnet-embedded.eu

Avnet Embedded

Avnet EMG GmbH

Lotscher Weg 66

41334 Nettetal

Phone: +49 8121 775 500

Fax: +49 8121 775 550
nettetal@avnet-embedded.eu

ITALY

Avnet Embedded

Avnet EMG Italy SRL

Via Manzoni, 44

20095 Cusano Milanino
Phone: +39 02 66092 1

Fax: +39 02 66092 498
milano@avnet-embedded.eu

NETHERLANDS (BELGIUM, LUXEMBOURG)

Avnet Embedded

Avnet B.V.

Takkebijsters 2

4802 BL Breda

Phone: +31 76 5722400

Fax: +31 76 5722404
benelux@avnet-embedded.eu

SPAIN

Avnet Embedded

Avnet Iberia SA

C/Chile, 10 - Edificio Madrid 92
28290 Las Matas (Madrid)
Phone: +34 91372 7142

Fax: +34 91 636 9788
madrid@avnet-embedded.eu

==AVNET
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SWEDEN (NORWAY)

Trident

Avnet Nortec AB

Esplanaden 3D

172 67 Sundbyberg

Phone: +46 8 564 725 50

Fax: +46 876001 10
sweden@avnet-embedded.eu

UNITED KINGDOM (IRELAND)
TDC

Avnet EMG Ltd.

Pilgrims Court, 15/17 West Street
Reigate, Surrey, RH2 9BL

Phone: +44 1737 227888

Fax: +44 1737 243872
tdc@avnet-embedded.eu

Trident

Avnet EMG Ltd.

Pilgrims Court, 15/17 West Street
Reigate, Surrey, RH2 9BL

Phone: +44 1737 227800

Fax: +44 1737 244698
trident-uk@avnet-embedded.eu

Alltrademarks and logos are the property of their
respective owners. This document provides a brief
overview only and is not intended to be complete

or binding offer. Product information, including
information related to a product’s specifications,
uses or conformance with legal or other
requirements, is obtained by Avnet from its suppliers
or other sources deemed reliable and is provided

by Avnet on an .As Is” basis. Avnet makes no
representation as to the accuracy or completeness
of the product information and Avnet disclaims all
representations, warranties and liabilities under
any theory with respect to the product information,
including any implied warranties of merchantability,
fitness for a particular purpose, title and/or non-
refringement. All product information is subject to
change without notice.
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