Jlem COLOR TFT-LED MODULE

Toshiba Mobile Display Co., Ltd (12.1TYPE)
PRODUCT INFORMATION LT121AC25500

(p-5i TFT)
All information is subject to change without notice. Please read bottom notes._

FEATURES
{1} 12.1 XGA color display with High Luminance (4D0cd/m*@PWi100%)
{2) Buitt in Long Life LED {MTEF-100.000 h) with LED driving circuis. TENTATIVE
{ Condifion/ Ta:25°C, PYWM-100°{continuing lighting]) -
{3) Replaceable siructure of LED unit and Mounting compsatible with IRoHS compatibie
LTD21GADS (12.1 XGA), LTAT21C250F {12.1 XGA),
LTD21C3S {121 SWGA) series and LTA121C3"5F[12.1 SVGA) Series.

MECHANICAL SPECIFICATIONS
Hem Specifications
Dimensional Outline {typ.) 2783 (W) x208.0(H) xB.0max (D) mm
MNumber of Pixels 1024 (W) =788 (H) pizels
Active Area 24576 (W) = 18432 (H) mm
Pixel Pitch 024 (W) =024 [H)
Weight (approximately) TED
Backlight Sidelight LEDs
ABSOLUTE MAXIMUM RATINGS
Hem M. Mlanc. Unit
Supply Violtage { Vool Vi) 0.3 4.0 v
(Vieo) 0 (20) kVi{rms)
input Signal Vollage: (Vi) -0.3 Vol 3 L
ﬂpaatngTW -20 70 =G
Storage Temperature -30 80 C
Storage Humidi
(Max. H!thul:{empaahm = 30°C) 10 50 a(RH)

*1: Wet bulb temperature should be 73°C Max., and no condensation of water.
ELECTRICAL SPECIFICATION ( Ta=25°C) (RECOMMENDED OPERATION CONDITION)

item Min. Typ. Ma. Unit Remarks
Supply Voltage {Voo) 3.0 33 3.8 v
(Vien) {10.8) (12.00 (13.2) v
Differential Input Violiage {Vin) 250 — 450 my
Common Mode Input Voltage | (Vewu) 1.0 1.25 20 v
High Level Input iollage { W) (2.2) — Vo v REV
Low Lewvel Input \ioltage Wi} 1] — (0.7} v REV
Luminance control signal { Vi) TBD — 33 L High
1] — TBD v Lo
Cument Consumpdion {fee) ° — (260) — mé
{Iem) — TBD — mi PWWki=100%
Power Consumption © * TBD Lil PiWk=100%
" The surface temperafune caused br:na-inedmdiu:l af cell Ihmsapeﬂmumﬂtltan
*3: 8 color bars pattem
OPTICAL SPECIFICATION (Ta=25"C)
Hem Mim. Typ. Max. it Remarks
Conirast Ratio (CH) 350 &00 — —
Viewing Angle | (Upper+lower) — 100 — "
(GR 2 10) (Left+Right) — 120 - *
Response Time (e — 10 - mes.
{fcwe] — a0 — ms
Lumninance (L) (280) {400} — cdim® PiWki=100%
Lamgp Life Time {MTBF}™ 100,000 h PWM=100%

"4 : Candiions ;Ta=25"C, PAK=1007%, continuaes lgiting
"5 : Definitions of fallure ; 1) Led luminance becomes hall of fhe minimum value. 2} Lamp doesn't Bght normally.

Hﬂ]lemqiafuruﬂlal muh‘m mm pallaauﬂ:h I'I'E]I'I'EH.IHIIIITI use. No license Bgmbyrmnnwuﬂmﬁem;nr
patent or patent rights af Toshiba Moblie Display or ofhers.
*The Infarmaian contained herein may be changed without prior notice. i ks therefore advisable to contact Toshibia Maoblle iksplay before
procesding wih the design of equipmend Incorporating ihis produc.
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LT121AC25500

DIMENSIONAL OUTLINE TENTATIVE Unit : mm
{Fronit) Standard tolerance : 0.5
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LT121AC25500

TENTATIVE

DIMENSIOMAL OUTLINE
{Rear)

o ¥ o o o °9

Uit - mm
Standand folerance - 05
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Note 1) LTT121AC25500 is mounting compatible with CCFL B/L type LTAT21C250F.
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Mote 2) LED unit heat sink struciure in cusiomer systemn should be designed to reduce the osn femperature of LED unit.
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LT121AC25500

BLOCK DIAGRAM
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SEQUENCE OF POWER SUPFLIES AND SIGNALS

Vo

CLE+/-

REINO4/-
RxIN14/-
RxINZ4/-

f.5ms (Hin.)

O.1ms (Min:)

. 10ms u!ﬂl-]' 100ms (Mak.) _:'il.'-'ﬂus tﬂﬁ'l--l'
¥}
zfa.uv L a,uvlg
D.Eb o.av 0.2

“Bas IHiE: Bas [Hpx-)

== Ve Ve
7 Y,

250ms (Mim.) Oms (Min.)
¥ — o

LED Driver O OFF

Mote 1) When tum Ve on and tum i off, the form of voltage should be input with not npple signal.
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TIMING CHART
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TIMING SPECIFICATION T3 305 87

LT121AC25500

liem Symbol il 18 Ty man. umit
Horizomial Scanning Term th 1334 xic 1Mzt — clock
H-synic Pulse Width e 4xic 138 x fic — clock
Heorizontal Front Porch thip 4xic Muxic — clock
Horizontal Back Porch fhbp M uie 160 x fo — clock
Heorizontal Data Sync Peniod thds 2 xic 208 x fc — clock
Horizontal Display Termn thd 1024 x o 1024 x fe 1024 x i clock
Frame Period iw Tidxth BOE x i 860 x fh ne
| Wosymic Pulse Widkh haw 2xth i x i — ne
Wesyne Set U Time: (o H-syne) Busu Bxic — — clock
Vesynic Hold Time iwhd (thibp+18) x i — — clock
\erfical Front Porch tufp 1xth Ax fh — ne
Verfical Back Porch iwbp 2xth 20y th — ne
Verfical Data Syne Period tuds Bxth Ixth — ne
Verfical Display Term tid T08 x th TEE x fh 788 x th ne
Clock Period fe 15.0 16.38 — nes

Mode 1) Refer to "Timing Chart™ and LWVDS (THCEMWVDFE4A) specifications by THine Blectronics, Inc.
Mote 2} If DE is fived fo "H or "L level for certain period while NCLE is suppled, the panel displays black with some flicker.
Mode 3) If NCLE is fived fo "H™ or "L" level for certain peniod while DE is suppled, fhe panel may be damaged.
Moie 4) Please adjust LED operating signal fiming and LED driving PWH, frequency, to cptimize the display quality.
There is a possibility that flicker is observed by the interference of LCD operating signal timing and LED diriving
condition (especially driving PWM frequency). even if the condition satishies above timing specifications.
Modes ) Do not make fv, ivhd and twds fluctuate.
If tu, fuhd. and heds are fluciuate, the panel displays black.
MNodefi) In case of using the long frame period, the deterioraiion of display quality. noise ete. may be oecumed.
ModeT) MCLE count of each Horizontal Scanning Time should be always the same.
V-Blanking pericd should be " X "Horizental Scanning Time”™. {m: integer)
Frame peniod should be ablsays the same.
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LT121AC25500

COMNNECTOR PIN ASSIGNMENT FOR INTERFACE

CN1 INPUT SIGHAL

Connechor - 20288-020E-12F 7 FPEX Co., Lid.

Mating Connecior - 20230-0208-F or 20230-T20-F or 20230-WXE-F 7 FPEX Co, Lid.
DF18G-205-1F (FPC), DF18G-205-1C (Cable) ! HIRDSE
Terminal Mo, | Symibod Function

Vo Power Supply - +3.3W
Vo Power Supply - +3.3W
GO
GHD
RxIND- | Negaive LVDS differential data input (R0-R5,G0)
R+ | Posifive LVDS differential data input (RO-R5.G0)
GHD
RxIN1- | Negaiive LVDS differential data input (G1-G5. BO-B1)
RelMi+ | Posifive LNDS differeniial data input (G155, BO-B1)
GHD
RxINZ- | Negaiive LVDS differential data input (B2-B5, HS, V5. DE)
RelM2+ | Posifive VDS differential data input (B2-85, HS, V5, DE)
GHD
iCLE- Clock Signall-}
ClK+ | Clock Signail+)
REV Display Reverse{"L” lewel or Open : Momal, "H" level : Reverse)
GO
GO
MG Mon Connection (Open)
GO
Mote 1) Please connect GMD pan to ground. Don't use it as no-connect nor connection with high impedance.
Mote 2) NC ferminal should be open.

SHEHNHEEHEREHE RGN NE

FPC1 LED POWER SOURCE
Connecior : 532681-D671 / MOLEX Inc.
Mating Connecior - 51021-0600 / MOLEX Inc.
Terminal Mo, | Symbol Funcficn

ONAOFF | “Hi+3.3W)"-:OM. "L{GND or Open)-OFF
PWM | 1-100%{200Hz)

1 VLED | Power Supply - +12V
2 VLED | Power Supply - +12V
3 GO

4 GHD

b

i
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LT121AC25500

RECOMMENDED TRANSMITTER {THCGILVDFGEIA, THCEILVDMGEIA by THine Electronics, Inc.)

TO LTTHMAC25500 INTERFACE ASSIGNMENT

ICase1: 6bit Transmitter]

THCRI VIFGE3IA, THORH VDMEIA LT121AC25500
Input Terminal No Input Signal Dukput Interface
Graphics controller cutput signal) Signal [CH1)
Symbaol Terminal | Symbol Function Symibol Terminal Symibal

TAD 4 Rl Red Pixels Display Data (LSH)
TA1 45 il | Fed Pixels Display Data
TAZ 47 2 Red Pixels Display Data TA- [ ] IM0-
TA3 4B Rl Red Pixels Display Data ThA+ MNoG M0+
TA4 1 R4 Fed Pixels D Data
TAS 3 ] Red Pixels Desplay Data (MSB)
TAB 4 £ Green Pixels Display Data (LSB)
TED i} £} Green Pigels Display Dala
TB1 ¥ G2 Green Pigels Display Dala
TE2 8 G3 Green Pixels Display Dala TB- No.B IM1-
TE3 10 G4 Green Pigels Display Dala TE=+ MNoB N1+
TE4 12 Gh Green Pixels Display Data (MSH)
TBS 13 BO Blue Pixels Display Data (L58)
TBES 15 B1 Blue Pixels Display Data
TCO 16 B2 Blue Pixels Display Data
TC1 18 B3 Blue Pixels Display Data
TC2 18 B4 Blue Pixels Display Daia Te- Mo 11 IM2-
TC3 20 BS Blue Pixels Display Data (MSH) Tot [ M2+
TC4 22 HSYNC | H-Sync
TCS 23 WSYNC [ W-Sync
TCE 25 DE chronization Si

CLE [N 28 MCLE | Data Sampling Clock TCLK- MNo.14 CLE-

TCLK+ MNe 15 CLE+

Mote 1) Please connect MC pin fo nofhing.  Don't connect it io ground nor to other signal input.

F‘“”"’X TAE X TAS X TA4 X TA3 X

TAZ

N e X

> 2> XX

(2 1] RS R4 R3 RZ R1 RO
H:""”X THE X TES X TB4 X TB3 X TBZ X TB1 X TBO
B1 B0 &5 =4 G3 2 &1
oo X 75 Y e W ree X ren X mer X ver X s
DE WEYNC HSYHNC B5 B B3 B2
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LT121AC25500

RECOMMENDED TRANSMITTER (THCGILVDMEID, THCEILVOMEIR by THine Electronics, Inc.)
TO LT AC25500 INTERFACE ASSIGNMENT

ICase2: 8bit Transmitter]

THCEILVDMEID, THCEILVDMEIR LT ACES00
Input Terminal No. Input Signal Output Interface
Graphics controller cutpart signal) Signal [CH1)
Symbol | Terminal | Symbol | Function Symbol | Terminal | Symbol
TAD 51 RD___| Red Pixels Display Data (LSB)
TA1 i R1 Red Pixels Display Data
TAZ el 574 Red Pixels Display Data TA- [+ ] 10~
TA3 ] F2 | Red Pixels Display Dala A No.6 MO+
TA4 il R Fed Pixels Display Data
TAG 3 35| Red Pixels Display Data (MSH)
TAG ] GO | Green Pixels Display Data[LS8)
TEO Li] G Green Pigels Display Daia
TB1 7 G2 | Green Pixels Display Data
TE2 11 =3 Green Pigels Display Dala TB- MNoB IM1-
TE3 12 G4 | Green Pixels Display Dala 5. No.g IN1+
TB4 " G5 | Green Pixels Display Data(MSB)
TBS 15 B0 | Blue Pixels Display Data [LSB)
TBa 19 B1 Blue Pizels Display Data
TCO b BZ | Blue Pixels Display Data
TCH 2 B3 Blue Pixels Display Data
TC2 23 B4 Blue Pizels Display Data TC- Mo.11 IM2-
TC3 24 BS Blue Pizels Display Data (MSB) TC+ ho.12 M2+
TC4 2T HSYMC | H-Sync
TCS ] WSYHNG | V-Sync
TCB g DE | Compound Synchronization Signal
TDO 50 NC™ Mon Conneclion {open))
D1 2 NC*’ Mon Conneclion (open)
TD2 [ NC™ Mon Conneclion {open)) 1o
TD3 10 NG MNon Conneclion {open) TO+
TD4 18 NC™' Mon Connecion (open)
T4 18 NC" flon Conneclion (open)
TDE 25 NG Non Conneclion {open)
CLE IN H MCLE Diafa Sampling Clock TCLE- Mo.14 CLE-
TCLE+ MNe 15 CLE+

Mote 1) Please connect MC pin o nofhing. Don't connect it io ground nor to other signal input.

Rx "“]X TAG X TAS X TA4 X TA3 X TAZ X TA1 X TAD X
GO RS ¥ R3 R2 R1 RO

FIIIHX TBE X TES X TB4 X T3 X TB2 X TE1 X TaO X
B1 BO G5 G4 G3 G2 G1

wazX TCE X TCS X TC4 X T3 X TC2 X TC1 X O X
DE VSYNC HSYNC BS B4 B3 B2

waax TDE oS X D4 X T3 X TD2 X D1 X DO X
L NC HC N NC Mo T
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LT 21AC25500

256k (k=1024) COLORS COMBINATION TABLE

Gray Scale
Lewel
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L L L L

L L L L

L L L L

L L L L

L L L L

H
L
H

L
H
H

RS R& BRI B2 R1 RO | 65 &4 63 G2 &1 &0 [ BS B4 B3 B2 B BOD

L L L L L L
L L L L L L
L L L L L L
L L L L L L
H H H H
H H H H

H
H

L L L L L L
L L L L L H

L L L L H
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L H
H
H
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L

H H H H L H
H H H H
H H H H

Display
Black

Blue

Light Blue

Purple

White

Black

Black

Dark
.Ta.
1

Light

Black

Dark
.Ta.
L

Light

Blue

Black

Dark

T.
+

Light

White

Basic
Caolor

Gray
Scale of

Green

Gray
Scale of

Blue

Sicale of

White &

Black
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LT 21AC25500

A FOR SAFETY

LoD module ks generally designed with precise paris i achieve light welghted thin mechanical dimensions.

In wsing cur Modules, make ceriain fhat you fully undersiand and pui Into practice ihe wamings and safety precauilons
detalied In Engineering information Mo EE-NDI,"CAUTIONS AND INSTRUCTIONS FOR TOSHIBA LCD MODULES™.
Refer to individual specifications and TECHMWICAL DATA sheets (hereinaSier called "TO™) for more defalled technical
Infarmation.

1) SPECIAL PURPOSES
Aj Toshiba Moblle Display's Standard LCD Modules have not been customized for eperation In exireme envircnmends or for
use In appllcations where perfmance fallures coulkd be Ife-threatening or othenwlse catastrophic.

B} Since Toshiba koblle Display's Standand LCD Modules have nof been designed for operaiion In extreme environments,
they must mever be used In devices that will be exposed to abnommally high levels of vibratlon or shock which exceed

Toshiba Moblle Display's published specification Bmits.

C) In acdiion, since Toshiba Moblie Display Standard LCD Modules have not been designed for use In applications where
perormance fallures could be Be-hreaiening or catastrophic, they must never be Installed In alrcraft navigaiion condnol
systams (such as, but mot Bmied to Trafic Callisien Avoldance System and Alr TrafMc indicator), in mikary defenss or
wedpans sysiems, in criical Indusirial process-conin sysiems (e.g., those Involved In the produciion of nudear energy), of
In crifical medical device or patient Ife-support systems.

2) DISASSEMBLING DR MODIFICATION

DO NOT MSASSEMBLE OR MODIFY the module. It may damage sensiive pars inside LCD module, and may cause
seralches or dust on the display.

Toshiba Mobile Display doses not wamani e module, IF customer disassembled or madified K

3} BREAKAGE OF LCD PANEL
O NOT INGEST liquid crystal matenal, 00 KOT INHALE this maleral, and OO MOT CONTACT the materal with skin, If
LC D panel ks braken and Nguid crystal matenal spillks oul.
It Bquid crystal material comes Imto mowth or eyes, rinse mouth or eyes out with waler mmediaiely.
it this material contact wih skin or cloths, wash K off immediaiely with alcohol and fdnse thoroughly wiih water,

4) GLASS OF LCD PANEL
BE CAREFUL WITH CHIPS OF GLASS that may cause Injuring fingers or skin, when the glass Is broken.

2] ELECTRIC SHOCK
DISCOMNECT POWER SUPPLY before hamdling LCD maodule.
D43 MOT TOUCH the parts Inside LCD module and the Neorescent lamp's connector or cables In order io prevent electnc
shack, because nigh wiiage |s supplled to thess parts fram e Imeerier unitt while power supply 15 turned an.

6) ABSOLUTE MAXIMUM RATINGS AND POWER PROTECTION CIRCUIT
D3 WOT EXCEED the absaluie maximum rafing values under fhe worst probable condiions caused by the supply valiage
varigtion, input vokage variation, varation In paris’ consiants, environmendal temperature, efc., ofheratse LCD module may
be damaged.
Empley pratecilon circult for power supply, whenever the speciication or TD specifies It
Sufiable profection circult should be applied for each sysbem design.

T} RECOMMENDED OPERATION CONDITIONS
The performance and qualily of fhe LCD panel are warranted cnly when the LCD panel |5 used within “the recommended
operation condiilons”. Toshiba Moblle Display Co., Lid. never wamants the performance and quallty of the LCD panel when
you use fhe LCD pansl over “the recommended operaflon condiions”, althowgh within “the absalute maximum rating”.
To use the LCD panel over “he recommended operaiion condiions™ may hawe bad influencs on fhe characteristcs and
rellabliity of the LCD panel and may sharten the Ife of the LCD panel.
Therefore, when designing the whole sef, not io be over “the recommended operation condiions”, you should fully take care
of supply woliage change, characienistic of connecilon paris, serge of Inpui-and-ouiput Ine, and surmounding iemperature.

&) DISPOSAL
\When dispose LT D module, obey fo ihe applcable environmental reguiations.
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