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INTRODUCTION

The Copympght i this document belongs o WLT Techoologies, Lid. (hereinafier called =BMLT*). Mo
part of this document will be wsed, reprodueed or copied without prior written consent of MLT.

KLT does and will not assame any LHability for infrinpement of patents, copyrizhis or other intellecinal
property nghts of any thind party ansineg out of or in commecton with application of the products
deseribed herein exeept for that directly arrbutable to mechanisms and workmanship thereof. Mo
license, express or implied, is granted under any patent, copyright or other intellectsal property right of
MLT.

Some eleciromic products would fail or malfimetion at a certain rate. In spiie of every effor to enbhance
reliability of produocts by WLT, the possibility of failures and malfneton mipht not be avoided entively.
To prevent the rsks of damags to death, buman boadily injury or other property arising out thersof or in
connection therewith, each customer is reguired to take safficient measumes i its safiety desions and
plans ncloding, but not lingited fo, redundant system, fre-containment and and-failure.

The prodwcts are classified into thoes prades: "Standard ", = Special” . and "Specific” .

Each guality prade is desiened for applications described below. Any customer who intends o use a
product for application other than that of Standard is required fo contact an MLT sales representative in
advance.

The Stamdand: Applications as any failure, malfunction or emer of the products are free from amy

damage to death, human bodily injury or other property (Products Safety Issue) and pot related the

Mﬂynfﬂ:pnbﬁc(ﬁmﬂﬁmj.lﬂmecmﬂﬂmm.
mmmmmmcmlﬂm:'mmm hmchtmrapphmms Car
navigation sysiem (with no wehicle cooool fonctons), seat enienainment monitor for
wehickes and airplanes, fish finder (except manne radar inteprated ope), FDA, eie.

The Special: Applications as any failure, malfunction or emmor of the prodocts mipkt directly canse any

damazs to death, uman bodily njury or other property (Prodocts Safety Issoe) md the safety of the

public (Social Isswes) and reguired hiph lewel rehability by conventional wisdom.

Examiples: Vehicle'ran/ship control sysiem, traffic sipnals sysiem, raffic information conirol sysiem,
ar affic confrol system, surperyioperation equpment monitor, disaster’cnime prevention
gystem, et

The Specific: Applications as any failure, malfoneton or emor of the products might severe canse any
damage to death, buman bodily injury or other property (Prodocts Safety Issoe) and the safety of the
public (Social Issues) and developed, desipned and manufactred in accordance with the standards or

Mmm&ﬁmwhm“mmm?ﬁghhﬂmmyﬂ

queality.
Examples: Acrospace sysiem (sxoept seat enfertainment monibor), meclear conirol sysiem, hife support
system, et

The guality srade of this product &5 the "Standard ™ unless otherwise specified in this document.
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1. OUTLINE

1.1 STRUCTURE AND PRINCIFLE

Color LT modunle WNLI0ZTEACI45D is composed of the amorphows silicon thin film transistior
ligmid erystal display (a-5i TET LCLY) pamel stracture with driver L5Is for driving the TET (Thin Film
Tramsistor) amay and a backlipht.

The a-5i TFT LD panel stmacture is mjected hquid crysal matenal into a nammosy sap between the
TFT amay glass subsirate and a color-Glier plass subsiate.

Color (Red, Green, Bloe) data signals from a host system (e.g. sisnal penerator, efc) are modulated
imbo best form for active matmx system by a signal processing boand, and sent to the dover L5Ts which

The TFT amay as an elscoo-optical switch regulates the amount of ransmitted lipht from the backlight
assernbly, when it is controlled by data sipnals. Color images are created by regulating the amount of
ransomited light thromeh the TFT amay of red. preen and blue dots.

12 APPLICATION
= For indnsimial nse

13 FEATURES

= Long life LED backlight type

= High comirast

s LED driver Built-in

= LVDS interface

= Replaceable lamp holder for backlisht

= Selectable $bit or Gbit dipital sipnals for data of RGB
» Fast response time

+ Small foot print

s Selectable LVDS input map

= Wide viewing angle

FRELIMINARY DATA EHEET DOD-PP-1E58 (15t editon] 4

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



¢ Global LCD Panel Exchange Center www.panelook.com BE AKREBELEZS PO 5

PRELIMINARY

NLT Technologies, Lid. NL10276AC30-45D
2 GENERAIL SPECTFICATIONS
Diisplay area 304128 (H) « 228096 (V) mm
Diagonal size of display 32.0cm (15.0 nches)
Diriwe sysiem 2-5i TFT active mairix
S — —

R |1
Pixel 1024 (H) » 768 (V) pimels
Pixel arrangemeni RGE (Fed dot, Green dot, Blue dot) vertcal sthpe
Dior pirch 0.089 (H) « 0287 (V) mm
Pixel pirch 0287 (H) « 0287 (W) mm
Module size 3265 mm (W) (typ.) = 2335 mm (H) {typ.) = 11.8 (D) mm {typ.)
Wieight (1,050 g (typ )
Conrast rafio G001 (typ)

At the comirast ratio 210:1
Viewing angle » Horizontal: Right side 80° (typ ). Left side 80 (ryp.)

= Ventical: Up side 80° (ryp ), Dovwn side 30° (typ.)
= Viewing direction without image reversal: Up side (12 o'clock)
= Viewing direction with conirast peak: Down side (8 o'clock)

Desizned wiewing direciion
- = Viewing angle with optmam prayscale (= 223 Mormal axis
(perpendicular)

FPolarizer surface Antiglare
Polarizer pencil-hardness 3H (min.} [by JIS E5600]

At LOD parel cenier
Color gamur 60% (typ.) [against WTSC color space]

i Ton+Tof (10— 00%)
Response fime Sms (typ.)
. Ar the madrmem limirance conirol

Luminance 400 edim? (tvp)
Sipmal sysfem LVIDS Jport

LCD panel: 33V
Power supply voltage LED backlight: 17V

LED backlipht type
Backlight Feplaceable part

= Lamp holder set: Type Mo, TBD
. Ar the mepdrmm henirance conirol, Checkered pafierm

Fower consumpiion TED W (typ.) fag

FRELIMINARY DATA EHEET DOD-PP-1E58 (15t editon] 5
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3. BLOCE DIAGRAM
Host |  LCD module (Product)
oy . H-driver
DO+ %lm »
Do |5
o1 - o ] 3,072 lines
+ H k
Dl- | %'m %
T =
Tt B
| I .
DZ-F | %:ﬂlﬂ E
- & LCD pamel
D+ 3 "
D3 | %'m 5 Sl muom.arem
T g | |5 Vo
CLE+ | =
CLE- : %Im L
MSL ++—s
FRC o
! ; Power sepply
i g l h
GND wt|—d —
kogel |
Notel | .
VO wH e Dome
VDD =
PWM . _
BRTC LED driver . LED Backtisht
GND #
! LCT panel sipnal processine board

e
Motel |
Note2 -

Hotel: Relations berween GRD (Sipnal pround and LETY dover pround) and BG (Frame oround) in
the LCT) module ane as follows.
GND- PG | Coanected

Moie2: GHD and FG must be connecied o customer equipment’s pround, and it is recommended that
these proumds be connecied fopether m customer equipment.
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4 DETATLED SPECTFICATIONS
4.1 MECHAMICAL SPECTFICATIONS
Paramisier Specification Lmae
Module aze IS 08 (W= 258 S 2008 (Hb =11 8205 (I Motel ]
Dnsplay area A0 1S (M) = 23800 ) Mobe1 I
Weighs { 10500 (type L, 0, 1060) {max ) g
Mowl: See "B, OUTLINE DEAWINGS".
42 ABSOLUTE MAXTMUM BATIMNGS
Parameier Symbod Habtmg Ulnait Eemaris
Pﬂ'ﬂm"m{!'[ﬂ}' LT paned L 35 1o +40 v
v LED driver VDD | 03ws330
Dinglay signala VD 0310 +1.58
Hiokol v Tas 25°C
- Fenciion sigmle VF 413 i 4400
put voliage i o
fex siguele PWM | 03488 v
Function signal for LED driver
BRTC 3455 ¥
Storage temperature Tst Sl io +80 b
Front serface TopF <30 & 70 "C Mioged
{peraing temperatnre
Rz sorface Toph: i «T0 - Mionesd
L0 *® Ta < 20°C
Relative humidity - SHS & 40MC o« Ta =< S30MC
Hote =55 & C o« Ta < 60N
36 & G C o Ta TN
“""“r‘fﬂ'l’ﬂ‘”""“" AH ,f ":'I ’ ghm’® T NC
Wotzl: D+, D1+~ D2+/-, D3+ and CLEH-
Wome2: MSL and FRC
Moied: Measured af LCD panel] surface (incheding self-heat)
Mote4: Measured at LCD modnke's rear shield sunface (including self-heat)
Haote: No condensafion.
Wotef: Water amount at Ta= 70°C and RH= 36%
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43 ELECTRICAL CHARACTERISTICS

431 LCD panel sipnal processing board

(Ta=25°C)
Paramester Symibad min. t¥p mMax Lma Femariks
Fomeer sapply volmge woe 30 i3 14 ¥
- 401 [E1)
Fower sapply corment [CC B Mot Loges md, at VEr= 3.3V
Permissable ripple voltage VRIPC - - LA i p-p fior W
Diffenential inpes High | VTH - - +100 """ at VM= 125V
threshold volimges Mioied
Lom Y¥TL =100 - - m¥
Termuamainmg, resisance ET - LK - 0
Input voltage for High YFH 1.9 - Voo W P
MMSL. and FRC sigmals
) Low | WRL 0 . 0.40 v
High FH B - i A
Input coment for )
MSLand FRCagals ) L m 10 . . A
Howel: Checkered ap patiem [by ELAT ED-2522]
Mowel: Paremn for maxinmm current
Moied: Common mode voltape for LVDS receiver
432 Backlioht lamp
(Ta=25=C)
Faramerer Symbol min. ¥p X, Umit Femarics
Fower sapply volmge VD 1008 120 126 ¥ Mot 1
Af the maximmmem
Fower sapply coament 1o - TBLD TED mA i |
Permissable ripple voltage VRPD - - i i p-p MHI'IL.:F
FWh s gral Low | VDFLL - . 0135 v
Input voltage for High | VDFH2 15 - 55 W
BETC wignal Low | VDFL2 | @ - 08 v
FW fraqoency frna 200 “ 1k Hz b, Mo
FWM duty mgio DR 1 - L] &
duty Poieth, MWioaeT
P pulse width tFWH 5 - 1]

Hotel: When desipming of the power supply, take the measures for the prevention of surpe voltaze .

Howe?: This valoe exchedes peak cumrent such a5 overshoot cumment.

Hoied: The power supply lines (VDD and GDY) may have opple voliage duming luminemes control of
LED. There is the possibility that the npple voltage produces acoustic noise and signal wave
moise in andie circut and 50 on. Put a capacitor between the power supply lines (VDD and
GHIY to reduce the noise if necessary.
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Hoted: A recommended fiogsg valoe is as folloss.
n-1
 fo— =T}:ﬁ

(n=1nteger, fv =frame frequency of LCD module)

Hotey: Dependine on the frequency wsed, so noise may appear on the screen, please conduct a
thoronzh evalnation.

HWiotet: While the BRTC sipnal is high, do not set the tFWH (FWM puolse width) is less than Sus. It
may cawse abnormal working of the backlipht. In this case, um the backlizht off and then on
again by BETC signal

MoteT: Regardless of the PWM frequency, both PWM duty rate and FWK polse width mmst be

4 3 3 Power supply voliage opple

This prodwct works If fhe opple voltape levels are over the permissible values as the followine f@ble,
but there mizght be noise on the display image.

Eapple volinge e 1
Py wepply volinge {Measure af input terminad of power sepply) had
WOC aay = 300 mVp-p
VDD 1xay =300 mVp-p
Hotel: The permuissible npple voltage inchedes spike noise.
4 3.4 Fuse
Parameter P Ratin Fusing coment Remarks
Type Supplier ¢ ¢
vee Focisisean | CAMATAFLECTRIC EL 2.0
o, Lid T Mot
- EaMAY A El BCTRIC 204
WDk FOCI622AR Co., Led Y 414

Motel: The power supply’s raied current mmst be more than the fusing cument. If it is less than the
fusing current, the fuse may not hlowr in a short time, and then nasty smell, smoke and 50 on

MY OCCur.

FRELIMINARY DATA EHEET DOD-PP-1E58 (15t editon] g
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44 POWER S5UPPLY VOLTAGE SEQUENCE

441 LCD pane] signal processing baard

oM OFF |
Voo (LSO o (T
Mot gy MveC Lavee
0 5 < Tr < 10ms
I Todf 2 1000ms

Display signals*, fm ------ {}G\
Function siznal o o

Kow?

WALID period
0. 5w <t = Sms (v i S0ms

* These siznals should be measured at the erminal of 1000 resistancs.

Motel: If there is a voltaes vanation (voltape drop) at the nsing edpe of VCC below 30V, there is a
possibility that a produet does not work doe to a proteetion cireut

Wome2: Dusplay signals (D0+-, D1+-, D2+/-, D3+ and CLE+-) and fmection sipnals (3451, FRC)
must be set to Low or Hiph-impedance, except the VALID penod (See above sequence
diasram), n order to avoid the ciremiry damazss.
If spme of display and function sienals of tos product are cut while this poodoct &5 workdng,
even if the signal mput to it onee again, it mipht not work pommally. IF & cwstomer stops the
display and function sipnaks, VCC also nust be skt down.

4 42 LED) driver board

hoite2
“WMMMDDDDDDDDD@DDDCQM
Fumction sienal
Kozl
VALID period
| |

BRTC L“'/Y "R‘”

Hotel: These are the display and fonetion sipnals for LD pane] sipnal processing board.
Mote2: The backlight should be tumed on within the valid period of display and function sippals, in
order to avoid unstable data display.

FRELIMINARY DATA EHEET DOD-PP-1E58 (15t editon] 10
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45 CONMECTIONS AND FURCTIONS FOR INTERFACE PING

451 LCD panel sipnal processing board
CK1 socket (LCD module side): 183083-20121 { P-TWO ELECTRIC TECHNOLOGY CO. LTD)

Adaptable plus: DF14-205-1 25C (Hirose Electnc Co., Lid. (HES)
Input dais signal: B Input data signal:
Fin M ad 51 Eemarks
S gl WMAFA | MAFE bt
1 WioC
Pomer sapply Power supply Mok
2 WiCC
3 GHD
Ground Corovomad I3
4 GHD
5 (i 8
Prxel dain RERTGE BrLRS GO Iz 1
0 [
7 GHD {round Carovamad iz
H -
Pixel dain GlaGT PP G154 Bouing Iz 1
4 [} Y
10 GO {around Crnovmed o2
11 Lrz-
Pixel dain B4-BTDE B2-BSDE o1
12 Cizs
13 GO {around Crrommd [oie2
14 CLE-
Pixal clock Pimal clock o1
15 CLE«+
16 GHD Ground Corovomad I3
[
17 ; ROLED R R?
i G " !
— Fimel cn GO-G1, GO, Cromnd Motel
' BRI BB
I8 ¢ GND
Selection of Mok
14 bsL LV Input dais High Law or Cipen High Hnm-ﬂ:
map
. Selectom of the
20 FRC wanber of colcas L High or Open

Motel: Twist par wires with 1000 (Charactenstic impedance) should be nsed between LCD panel
siznal processing board and LVDYS ramsmiiier.

Hoe2: All GED and VOC fermimals should be nsed without any non-connecied lines,

Hoed: See "454 Connertion hetween receiver and transmitter far LVIDS"

Momed: See 4.6 DISPLAY COLORS AND INPUT DATA SIGNALS"

FRELIMINARY DATA EHEET DOD-PP-1E58 (15t editon] 11
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4 52 Backlipht Lamp
Ci2 socket (LCD modunle side): MSB24038P6 (5Th)
Adaptable ploe: P24038PG (STM) or equivalend.
Fin Mo. Symbod Sigmal Femarks
| VDD Fomer sapply
2 VDD Fower sapply
k] GO Ground
4 G Caround -
3 BETC Back light OMOFP controel High- Om J Lorw- OFF
& A Lsmmrmvi nasmece crniorod P Drimming
4 53 Positions of plug and socket
Rear side
Ch2
—l | CH1
144 R -
20 1
Tsert directon
FRELIMINARY DATA EHEET DOD-PP-1E58 (15t editon] 12
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4 5 4 Comnection befwesn receiver and mansmitier for LVDE
{13 LVDS Input data sipnal: Shit, MAP A (M5L: Hish, FRC: Low)

Host I LCD module (Product)
---------------------- .H----------------------------
st Moty !
R —— TXIMNO | Voo l GND
B3 —— TXINI 2 Voo —
R4 TXINE 3 owD | |
RS =——{ TXINE 4 oND | |
RE ——  THIN4 TA - H 5 ok Rk =
RT THING T ::':_.':E'il G ik b+ |
32 TXINT 7 0T [k ||
TE- = ] & Di- RH- =
03— THINE TH+ ::I:_-G'D'ﬁ ] D+ RE- =
04 — THING W ooND Ha ||
(5 |  THINIZ O }:ﬁo::x i 2] R =
e ——  THIMI3 TC: E 12 T2+ R ™
07— THINI4 B aND Ha N pre—
B — THINIS TCOLE- :':-"D:} (T RCLE ||
BRI — TXINIE TCLE+ - 5 {LE+ RCLE+ |
(IS i | |
B —  TXINIG ™ }:..IGCJ " - R | |
BS —| TINm T r i T+ R | |
Re —{ THIMII B oMEL H— | |
R7 THINEE +H = R H- |
Hoted —— 1 FREEH Fecceiver lor LVIIS (H
Moled | TXINIE 1 ] | |
nE — TXmME |
Ry —  THINET
Rl —— TXINS
o ——  THINI
01— THENII GND
By — THINIE -
Bi TXINIT IFRC
Moled ——]  TXIN] .
OE —| CEmN
LVDS ramnsier bk
vir [T Insrenonis DEARCERET) LD casarlier
GND
MEL ! LT prined sl prcncmingg bomed
FRC !

Hotel: Fecommendsd transmitter. Sex the data sheet for DSR0CIE3 (Texas Instruments).

Wome2: L5E (Least Significant Bit) - B0, G0, B0 MSE (Most Significant Bify - R7,G7, BT

Moted: Twast pair wires with 1000 (Chamctenstc mpedamee) should be used between LCTD panel
siznal processing board and VDS ramsmitter.

Noted: Input signals to TEIN23, TEIN?4 and TEINIS are not used inside the prodoct, bat do not
kerp TEIN23, THIN24 and TXIN2S open to avoid noise problem

FRELIMINARY DATA EHEET DOD-PP-1E58 (15t editon] 13
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(2) LVDS Input data sipnal: 8bit, MAP B (MSL: Low or Open, FRC: Low)

Host I LCD module (Product)
_____________________________________ iy sndepwiie S
Mol Kk} :
M — TXMNO i Voo GND
RI —— TXINI T Voo 1 -
R2 TXINE 3 GND M -
B — TXIG 4 asn (4 -
R4 — XD TA u I Do RA- | |
RE —— TXINS Th+ }_Cﬂ. f i b+ =
ar —|  THNT 7 akn He | |
TE- L & Dl- RB- | |
o — THINE TH+ :I:.-':::':::': 9 Di+ RB- | |
a2 TXING B GND  He | |
4 — THNI2 T u I e RiC- | |
a4 TXINI3 TC: I.-'ﬂ I RCs I [ —
5 — TXINI4 B aND | | |
B — TXNIS TCLE- }:-,ID::{ TR 13 RCLE- | |
B —| TxmNIE TCLE: A 15 CLEs RCLE: | |
6 awp |4 | |
| T q— ", YT ™ ]:..IOGd Mmoo R ||
B — TXINm T | B e+ R+ | |
B4 —{ TXINII B MSL HA | |
B — TXINZR H ®  mc |
Mioasd 1 WHINN Receiver for LVDE H
- TXINIS ol | |
oE — Txm | |
B — TMINTY
P — T
a6 — TXINID
(v — N T p——
B& TXINIE ql.
S — ] —_—
MNoed ——  TXINT o
K — CEKm
LVDS ramsiter | Moted
vior [T Insrenonis DEARCERET) LT comtradier
GND
MEL ' L praned sl procsccming beseed
FRC

Hotel: Recommendsd transmitter. Sex the data sheet for DSR0CIE3 (Texas Instruments).

Wome2: L5E (Least Significant Bit) - B0, G0, B0 MSE (Most Significant Bify - R7,G7, BT

Moted: Twast pair wires with 1000 (Chamctenstc mpedamee) should be used between LCTD panel
siznal processing board and VDS ramsmitter.

Moted: Input signals to TEIN23, TEIN?4 and TEINIS are not used inside the produoct, bat do ot
kerp TEIN23, THIN24 and TXIN2S open to avoid noise problem
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(3) LVDS Input data sipnal: 6bit (MSL: High, FRC: High or Open)
Host |

LCD modnle (Prodwct)
..................................... _H_.-._ ] ] ] ] -
Meoae? — : ]
RO —] TXD® i voo G
Rl — TR M2 v |4 =
B TR | 1 GND e =
R — TXBO H +  avn Ha =
B4 — | TXDM TA- a H s D frs u
RS —| TR T+ ::I-EC‘; & Do FLA+ =
a0 — TXRT 7 avo He | |
" | | I s o . | |
4l —| TXp& B+ :}:-G‘:i @ L= ﬁ | |
az TXE® L N ||
a3 — TPz TC- ]:;_"Gd 1" - RC- | |
a4 — TP ™o r | 12 pe- T L Sigea
a5 —| TXPa4 i 13 aem L I —
Bo — TXRaS TCLE- o 14 CIE- RCTE- | |
Bl — TxRa8 TCLE+ }:_l'::‘:"ll: 15 CIE- RCTES | |
e oo [ |
BY = TXDNID m Rk 8- R |
By — TXRZO T #H 12 e Rk | |
B | TR Ao omEm HA | |
B — | TXRO2 A w o mo B |
Moot ———1 1 I | Recsiver for LVDS
Noked ——]  TXDOS . M1 | |
e —| Txpas ' |
|
Noked —  TXDR? |
Fioked ]  TXDES \
Woted —  TXENIO |
Woted ]  TXENIL p— |
Noked ——  TXDNIG . =1
Noted e THENIT '
Woked —  TXR ' e
ax —| aEm |
LY¥DE trmaminer  Mesel |
{Teta hustnuments DEACIEY) -
1 | LD el ler
D I
MEL I LET panel el proscosdng anl
FRC

Woizl: Recommended ransmitier. Sex the data sheet for D500 (Texas Instraments).

Note?: LSB (Least Sipnificant Bit) - B0, G0, B0 M5B (Most Sipnificant Bif) - B5, G5, B3

Moted: Twast pair wires with 1000 (Chamctenstc mpedamee) should be used between LCTD panel
siznal processing board and LVDYS tramsmitter.

Noted: Input sippals to THIMNZ4, TEINIS, TXINIT, TEINS, TEIN10, TEIN11, TEIN1E, THINIT
and TXIN2I are mot wsed inside the product, but do not keep TRINZS, THIN2S, TEINIT,
TIN5, TEIMI0, TEDRI1], TXINDG, TEIW1T and TXIN23 open to avoid nodse probliem.
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4 5 5 Input data mapping

(1) LVDS Input data sipnal: $hit, MAP A {MSL: Hish, FRC: Low)

15 |

X

! ICLE !
}I{ ...............

m}(m){ }( Xm}{u){u)

u:}ﬁ&::ﬁ:(m};{mxm}il(mxm>

ra

1'."I£-u-__>

A

i
A

Sn”
e

ED &b & T € © ©

}i Xn:}ﬁ%{m}im%m;ﬁm};{m_}a

ANANANA

B
P
X X XX

(2) LVDS Input data signal: 8bit, MAP B (M5L: Low or Open, FRC: Low)

- |

ax X Y >)<

i ICLE i
—————— e e e

WX X X X XMXM}

W
N D
g_
}{_
_E_
<. Va
B
:_){_
B
S
SWrawra ﬁ
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{3) LVDS Input data signal: 6hit (MSL: High, FRC: High or Open)
=i ~ -.-I
axi X
: ICLE i
i L] wilf-ns-nnnn-nn

. X
e X
i X

X
Al
S

El M}{ﬂ.’i}{ﬁl

B
Pat
2]
*:.-'
M

E
>

B

B
Fﬂ

45 DISPLAY COLORS AND INPUT DATA SIGNALS
4 6.1 Combinations of input data sipnals, FRC and MSL signals

This product can display 16,777 216 colors eqguivalent with 256 sray scales and 262,144 colors with
64 gray scales by combination of input data signals, FRC and MS5L sipnals. See the following table.

Combination E"_"‘;dd:‘ ]:'JE:FD:;‘ B b an 1] PRC terminal | ML terminal | Display cobors | Remarks
@ # bit MAP A Diel- Low High I6TTIAG | Mosel
@  hit MAPE [riel- Low LoworOpen | 16777216 | Nowel
@ & bit GND High or Opes High 263,144 Mote

Momel: See 462 16 777 216 colars".
Momsl: See "4.63 262 144 colors™.

FRELIMINARY DATA EHEET DOD-PP-1E58 (15t editon]
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462 16,777 216 colors

4

of input data signak, FRC and MSL s

This prodwet can display 16,777 216 eolors squivalent with 256 pray scales by combination @ or (3.

(See "4.61 C
Also the relation between display colors and input data sippals is as followrs.

1

1

[ O o I
L I | I

1

L R | I O ¥
L R | I O ¥
O o 0 & 0 0 0 0

1
o
1
o

1
0
|

1
1

1
1

1

1

oo oo o 00 ofd o0 & 3000
oo oo o 0 00

1

1

1

1

O o0 0 0 0 0 a)0 00 0 0 0 00
O o0 0 0 0 0 a)0 00 0 0 0 00
O o 06 & 0 0 0 aj06 o 0 O 0 0 0 0

gl o & ¢ & O 0 0
oo o & ¢ 0 0 0 0

1
1
a 1
1
1 1

1
1
1

Daitn signal {t Lo beyvel, 10 High level)
BT Bt BS B4 B BE RO BO | OF Gt OGS G G G2 G G0 | BT BG BS B4 BS B2 B BO

O o 0 o 0 0 & 00 00 00 0 0 )0 00040 a0

O o0 0 06 0 0 )0 00 0 0 0 00

1 1
1 1
g oo o0 0 0 0 0

0 o o0 0 00 O 0
1
1

o oo o o 0 & ajo 00 00 00 00 0 & 00 00

O o o0 o 00 0
o oo o o 0
1
1
1

gjo o 0 & & & 0 afd 0 O & 0 0 0 0
gjo o o0 0 O 0 0 Of0 00 & 0 0 0 0

1
1 o
1 1
1 1

1
1
1

o oo o o0 & ajo o000 0 00 00 0 00000

O o0 0 0 0 ¢ 0|0 0000 00
0 o0 o0& 6 a0 o 0 0 0 0

O o o0 0 00 00
O o o0 o 00 00
0 o 06 0 0 0 O 0

o oo o o0 & ajo o000 0 00 00 0 00000
O o0 00 0 ¢ )0 00 00 00 )0 0 0 0 0 0
o o0 0o o 0 0 00 0 o0 0 0 0 0 00 03 0 00

O o0 00 0 0 )00 0 00 0 00
0 o 0 o0 0 ¢ & a0 00 00 0 a0
O o0 00 0 0 )0 00 00 0 00

Drisplay cokors

Black

Hiug

Ried
Magerza
Lipezn
Cyan
ellow
W hibe
Black

Black

dark
.Tl
+

brugte

Cire=n

Black

dark
.Ta
+

brigts

B T

sy Lo angg
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463 262,144 colors

4

of input data signak, FRC and MSL s

This prodwet can display 362,144 eolors with 64 gray scales by combination (3).
Also the relation between display colors and input data sippals is as followrs.

(Sec"4.61 C

Display colors

=] E= T = = (=== (== (=== (== (=T = = O =
@
MDLHLDLD (=== == (=== == [=Tr=T =
Mﬂ1ﬂ1ﬂ1ﬂ = == = | e == = i
MUIUIGIU (=== (== (=== (== (=== = o m
t
21 E=RE =T = (=== == (=== == (=== -
.
MEﬂ1ﬂ1ﬂ1ﬂ = == = | e == = i
hwﬂﬂﬂﬂ111 = == = — = (==
iy
ﬁmﬂﬂﬂﬂlll [=T == (== [=1 = = (=1 == [= = =]
MEDHDDLLL oo s == === — = -T- oo o
MMGGGG111 = == = i = (==
=1 & ]
Mﬁﬂﬂﬂﬂlll [=T == (== (=== ] (=1 == [= = =]
il
B|Oo oogc === (=T == [=r =] oo 9 —-— oo 9 (= =T =]
Mﬂﬂﬂllﬂﬂl (=T = = O (=== (== (=1 == [= = =]
=3
MDHLLDHL F=Tr =T F= === == = -T- oo o
Mﬂﬂ11ﬂﬂ1 = i = == = (== =]
Mﬁﬁllﬁﬁl (=== - (=== == (=== S oo
-+
e 8 == & 8 = i = | e == = =
Ll
- E=T=T T == (=== ] (=== (== (=== == =]
i it T e
mum ,mnu_;w q MT+..M. 4 MT+..M. q MT+.m_ 8
=& ad LE|E £ = £ = E &
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4.7 DISPLAY POSITIONS
C (0.0}
R| G| B
Loc o o e 1o - T coozz, 0 | cooz, o)
i EI-, ] &g 1, 1 - o X, 13 - w . Crie2, 1) Criazs, 1)
oF 0 W) | &1, W === X1 o Cizs, Wy | Cidzs, ¥
O 0, T O 1, T = om L o Oy, Meny | CoidEs, e
O 0, TET O 1,7 = om o X, T = o. Cride2, T | Codzs, m
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4 8 INPUT SIGHAL TIMIMGS
4 81 Crutline of inpot sienal timimngs
= Horizontal signal
Pz 1

. Howizontal display pericd (thd) :

D (Dam exablie)

Display penod

= Viertical sizmal
It 1

Vierticn| displyy period (tvd)

== ULUU L

Ihoeel: This diapram indicates virtnal sipnal for set up to Gming.
otel: Sees "4.83 Inpui sipnal timing chart® for the pulse mamber.
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4 8 7 Timing charactenstcs
(Motel, Bote2, MoteT)
Paramisier Symbol min R max Uit Blemaris

Frequency 14 S0 a0 Bl | MHz L5385 ns (typ)
CLK Dhuty .
Feize time, Fall cime I
Setup time s
DATA DATA Hold time s
Feize time, Fall time I

Cvele " IS4 | 20060 | 2688 s SR8 kHE (typ.)
Horizoniad ! LIOO | 1344 | 1800 | CLK
[Dsplay period thd 124 CLE
. . ) 1334 | 16666 | 200 s (0 Hiz (typ)
I

DE llﬂiﬂl!:'dlﬂh!l el 3 0 | 806 | 1334 | H
[Drsplay period tvd el H
. Setup time b5
CLEDE Haold time s
Feise tirne, Fall sime - I

Hoiel: Definition of parameters is as follows.
te= 1CLE, th=1H
Moie2: See the data sheet of LVDS iransnoitier.
Moeed: Verdeal eyele (iv) should be specified in mtezral nnlnple of Horzontal cyele (th).
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4 %3 Input signal timéng chart
k&
e
e T UUUL UL g
DATA ;
- ST O O N T E SETTN B 0

(B0-BT)  (HO-ES)

o

DE

|
DATA ’
(ROLET)  (ROES) B ALIT: THVALID
(EOET o  CHORS '|| -
| H
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4 3 OPTICS
4.9 1 Dptical characieristics
(booiel, Mote)
Parameiar Condimon Symbod | min. | vp | max | Unit |:n:I.r'|:|:|:rr=::i| Fermarks
White ag cerer .3
Lainemor BRe 0", BLa (", BU0" 8D=por | - [0 400 | - fodm | BMSA
Whee'Black ol cenber .
Comirasl s Bt 0" BLs (" B (", 8D OF CE A0 | - s BAES | Boied
Luminance wiformasty BRm 0", 8= 0", U= O, 8D L1 = 125 | 135 = BAL-S4 Prried
Wi ¥ oo naie Wrx D2ES | 03 | Oosas
¥ oooirdimade Wy | 0r | 033 | 059
Bed ¥ ool mad e Ex = a3l =
. pooirdipaie K = 0357
Lhrtmlh:t:' I' lIl
— ¥ Lo T i s k] SR o
¥ cocrdinaie Ciy - (La0E
Btue ¥ Coordimais Bx s 15:
¥ poordinaie By - | OEs
- BE= 0F, Bl=0", Bl= 0", B0= 0" .
Color g at center, against WTSC oobor space - - % *
‘White o Black Toom 3 5 s BALES | Bioied
th:ru e
Black o White Told s 5 H s = TN Wiz 7
Flight k= 0, BD= 0", CR2 10 =13 T &0 = - BT,
SR > ¥ B T T 5 [ e
Dy BR= 0, Bl 07, CR 10 CTH) m | &0 Lot

Woiel: These are ndtal charactenistcs.

Woiel: Measurement condiions ane as follows.
Ta=25~C, WCC= 33V, VDD= 120V, PWM: Duty 100%,
Dazplay mode: XGA, Horzontal eyele= 1/48 363kHz, Vertical cycle= 1/60 0Hz,
IFRC= Low (Sbit mode)

Optical charactenistics are measured at lnmimemes sahaabon 20minues after the produoct
works in the dark room. Also measurement methods are as follows.

Hem

Phoandatecior (BW-5A, Phiobodstector (EX Comirast)
B3-S4 10K or SB-3)

e ,-|'|'l-, .-Illi
LDy maodule LD mresdule

(Produce) iProdoct)

Hoed: Ses 492 Definition of comtrast ratio®.

Hoied: See "4.93 Definition of luminance uniformity”.

Hoe§: These coordinates are found on CTE 1931 chromaticity diapram.
Hotefi: Produoct surface temperature: TopF= 30°C

HoweT: See 4.9 4 Definition of respomse times”.

Hoied: See "495 Definition of viewing anples®.
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492 Definifion of contrast ratio
The contrast ratia is caleulated by wsing fhe following formula.

Luminance of white scoeen
Luminance of Mack screen

Contrast mtio (CR) =

4.9 3 Defnition of nmdnaes mndformity
Maxinum huminance from @ w @

Luminance umiformuty (LT = —— - Em D = ®

The humunance 1= measured at near the 9 points shown below,

Henzonial Line
E.. | =
m o2 e
L F oy W S—
T
5
& W w £ (&)
E rf
=
v @ () (3]
Display Area
4 8 4 Definition of response fimes

Fesponse fme is measured at the time when the lominance chanpes from * white ® to ® black ", or ®
black " to " white " on the same screen point, by photo-detector. Ton is the time when the Innuinance
changes from 20% dowmn to 10%. Also Toff is the time when the lominanee changes from 10°% up to

Q0% (See the following diasram ).
(0 T

wie y 0% [ S B —
Blak ' 0% |-memme- -i- ------ A A i- -------

™ | i i :

A T

4.9 5 Definition of viewing ansles
Miommal axis (Perpendicular)
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5. ESTIMATED LUMINANCE LIFETINE
The lunmnance: lifefime is the tme from imtal lominance to half-heminanes .

This lifefime &= the estimated valoe, and is nof Fuarantes valne.

Eszimzied fumizances |ifeime
Condibiom (Life time expeciancy) Lhnit
Mobe], Mole?, Mobed

25 (Aumbient iemperature of the product)

LED e ¥ Contimeces opembon, P Doty 10045

100N h

Hotel: Life time expectancy is mean time o half-homnanes .
Mokl Esimated hmminmes lifefime is ot the valoe for LCD modole bt the valpe for LED
clementary substance.

Hioted: By ambient temperaiure, the lifetime chanpes particnlarly. E.iptﬂillj' i case the product
works under high temperatre enviroomest, the lifetime becomes shaort

FRELIMINARY DATA EHEET DOD-PP-1E58 (15t editon] i
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6. RELTARITLITY TESTS
Test item Comdition Judgmient Moiel
High temperaiure and bumidsy @ 6+ 2°C, BH= 9HE, 240hours
{Cperanom) @ Display dats is black.
High temperabare I Mr3IYC, 240hours
{Operatom) @ D[usplay daia is black.
M -20+3°C. . 1hour
Heaz cycle TEA"C . Lhour
{Operatioa) @ Sicycles, 4 hourscycle
3 Dusplay daia is black
[ i e T T
B0 E37C. . S0minubes Fo display maliections
*T‘;wl @ 100cycles, 1hourlcycle
- @ Temperatore transiion me is within 5

minutes

i M 150pF. 1506, +15kV
{Operation) @ Yploces on o paned surface  Moge?
@ 10 times each ploces af | sec imierval
Dhust (D Sample dust Mo 15 by JIS-FRG01)
& 13 seoomds stir
{Operatiom
i3 B times repeat of 1 hoor imereal
@ Sio 1008z, 11 Fém's
Vibration @ 1 minube’cycle
{Hom opermion) @ XY, Z directoes o r
. ay malfenctions
@ 50 timees each directions Mo pliysical
@ Heimis, 1ims :
Machamacs shock
{Nom operanon) @ Y, T direcioms
@ 3 timees sach directions

Motel: Display and appearance are checked under eovironmental conditions equivalent o the
inspection conditions of defect crteria.
Hotel: See the following Gpure for discharpe points.

T - s P -
" 4 - =
- = Fl =
I N : £]
r L o £y . .
a . ar 3 .
=] - L3 B
- - e .
. - -
- = Fl =
"o i N LE]
- -y
r - 2T £y .
. . 2T L -
L 3 B
= - e -
- -
- = - =
- L
a S 2]
r - 2T £y .
- - 2T = -
- 3 B
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T.PRECAUTIONS
7.1 MEANIMG OF CAUTION SIGMS

The followine caution signs have very imporiant meanne . Be sure to read *7.2 CAUTIONS™ and
"T3 ATTENTIONS™!

This sipn has the meanine that a customer will be injured or te prodoct will sustain

This =ign has the meaning that a customer will be mjured if the customer practices
WIDILE OpeTAtions.

72 CAUTIONS

/X

« Do pot shock and press the LCD panel and the backlighi! There = a damper of
breaking, becanse they are made of glass. (Shock: Equal to or no greater than Xdms’
and equal to or oo greater than 1lms, Pressure; Equal o or oo greater than 196 N
I 16mm Jigl)

73&1‘1‘&1‘1‘}0}45&

7.3.1 Handline of the product

{1} Take hold of both ends without tonching the cirenit board when the produet (LCD module) is
picked up from inner packing box to avedd broken down or misadjastroent, becanse of swess o
mouniing parts on the circudt board.

@ Dwonot hook or pull cables such as lamp cable, and =0 on, in order to avold my damape.

3y When the produet is put on e table temporanty, display surface most be placed downwand.

@ When handling the product, take the measures of electrostatic discharee with such as carth band,
iomic shower and =0 on, becanse the product may be damaped by elecivostatic.

@ The torque for product mounting seresws must never exceed 0 392W-m. Hizher tonque noipht result
in distortion of the bezel. And the lensth of product mounting screws must be < 4 Smm.

(8} The product must be mstalled using mountine holes without undoe siress such as bends or twist
(See outline drawines). And do not add undue stress to any portion (such as beze] flaf area). Bends
or twist described above and umdee stress 0 any portion may canse display mmra.

(f) Do pnot press or rub on the sensitive product surface. When cleaning the product surface, wipe it
with a soft dry eloth

(¥ D not posh or poll the interface comectors whike the prodwct is working.,

(8l When handling the prodwect, nse of an oripinal prodection sheef on the produoct surface (polarizer)
Emumnbdﬁrmﬂmufpﬂnmm.ﬁdhﬂ\twm#ﬂmw
color or charactenisties of the
Lmﬂthmderyﬂ&dﬂk&ﬂlmghﬂrhuk@nnfgl&mhmumufﬂnmﬂmnmd
thin layer and the construction of LT paned. But, if you contact with Liguid crystal by any chance,
please wash it away with soap and water.
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7.3.2 Environment

1} Do pot operate or store m bigh temperanore, high homidity, dewdrop atmosphere or comosive
pases. Eeep the produoct in paclong box with antistatic powch in room temperature to avoid dusts

@ In order to prevent dew condensation oocmmed by temperanare difference, the product packing box
nus be opened afier enoush time being kefi under the eovironment of an unpackane moom.
Evaluate the storape time sufficiently becanse dew condensation is affected by the epvironmental
temperature and humidity . (Recommended keavine Gme: § hours or more with the orgzinal packine
stafe afier a customer peceives the packape)

@ Do not operate in kish mapnete feld. If not, cirenit boards may be broken.

(@ This prodwect is not desipned as radiation hardensd.

733 Charactenistics
The following items are neither defects nor failures.

iy Characteristics of the LCD {such as response time, lominanee, color nniformity and so on) may be
chanped depending on ambient temperatme. I the produwct is storsd under conditbon of low
temperature for a lonp time, it may cause display mmra. In this case, the prodwct should be
operated after enouph time being left under condition of operating tenypeTamre.

@ Iﬂlspla}':mn flickernnp, vertcal sieams or tiny spoits may be observed depending on display

LY Ihmﬂmhgﬂtﬁndmmfmalmeumhcm:nmmmpmkﬂq Use a screen
saver, if the fixed pattern is displayed on the screen.
(@) The display color may be chanped depending on viewing anple becanse of the use of condenser
sheet in the backtipht.
(@ Optcal characteristics may be chanped depending on mput sipnal Gmings.
T34 Oihers

o Al GRTY, VOC and VDD terminals should be used wathout any non-commected lmes.

@ Do not disassemble a product or adjest vanable resistors.

@ See "REPLACEMERT MAWUAL FOR LAMP HOLDER SET", when replacing lamp holder set

iy Pack the product with the omnpinal shipping packape, in order to avoid any damages during
transportation, when refumng the product to WLT for repainine and so on.

FRELIMINARY DATA EHEET DOD-PP-1E58 (15t editon] 20

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



<P> Global LCD Panel Exchange Center www.panelook.com BE. 2% ERGLHFZ D PO (p)
3 3
'T
=
0
g g
P
P H
s 8
o
=
il
1§ E F’w_& T = - 1.—'1_'“
] - e
T J . I I?'I
: %
|
[ _E ~
i f
= i i
=L EF P
= ey | B
= kL g1
— HEIE R g i
& 1E E: = 5
& i
f
2,/ L 1 ﬁ E
= LR (VY AV LIS IO M Hos B
il R N TSN MV et R TRt o - 'g E
5_? - [ANTIOW & BEs woe B é é
_ ) - 5
| =0Tl EOFaEll
) x: e - = o
3
o| & B
Jé E
8l i
513 °
=

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



<P> Global LCD Panel Exchange Center www.panelook.com BE. 2R LFZ D PO (P)

] b
3
g :
S E
g
! e P— — ————— L&
: ;
_ :
E 2 |
_r]: ¥ g |
E Lg ™ & E' g
Géﬁ EE-' & é
= 1 23.
| — e |
= 5 = |8
2 3 A P
N g P
r :
% g
m— E
— — = E‘
&
E
5
8
: :
c
i
; F

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



<P> Global LCD Panel Exchange Center www.panelook.com BE. 2% ERGLHFZ D PO (ﬂ)

PRELIMINARY

NLT Technologies, Lid. MNL10276AC30-45D

REVISION HISTORY

The imside of latest specificafions is revised fo the clerical error and the major improvement of previous
edimion. Only a changed part such as funchions, charaoerisic value and so on that may affect a desien af
customers, are described especially below.
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E.ditkon : o Revislon contents and skgnahare
B COD-PE- | Wy 21, Bevison contenis
editom | 14658 213
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