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NEC NEC LCD Technologies, Ltd. NL10276BC30-18

INTRODUCTION

The Copyright to this document bdéongsto NEC LCD Technologiesltd. (heeindter caled "NEC").
No partof this document will be used, reproduced or copied without prior writtenconsen of NEC.

NEC does ad will not assime anyliability for infringement of pagénts, @pyrights or other ntellectud
property rights of any third paty arisirg out of or in connecion with applicaion of the products
descrbedheren except for that directly attributable to mechanisms and workmanshp thereof. No licens,
expresor implied,is granedunder any patent, copyright or other intellectual property right of NEC.

Same eletronic partstormponents would fail or malfunction ata ertain rate. In spite of every effort to
entane religbility of praducts by NEC, the wsshility of failures ad malfuncion might na beavaded
enfrely. To prevert the riks of danage to dath, human bodly injury or ohe property arising out
thereof or in connetion therewith,each cusbmer is requird to take sufficient measures irits safety
desgnsard plans ncluding, but not limited o, redundant system) fire-cortainment andani-failure,

The prodicts areclassifia into three qulity grades:" Standard”, " Special", and" Specific" of the
highestgrack of a quality assurane praggram at thechoice of a astamer. Each qu@y grace is designed
for applicaions desribed below. Any custoner who interds © use a poduct for applicaion aher han
that of Standad quality grade isrequired to contadt an NEC sales ngresenttive in advance.

The Standard quality grade applies to the products cevdoped, desgned and manufactued in
accodancewith the NECstandard quatly assuraceprogram, which are deggned for sud applicaion as
anyfailure or malfunction of the pralucts (sets) ompartstonponentsiicomporatd herein a astomer uses
are, diredy or indirecty, free of ay damageto deah, human balily injury or otherproperty, like gereral
eledronic devices.

Exanples: Conputers, offie autonation equipment,comnunicatonsequipnent, est and neasurenent

equipnent, audicand visial equipnent, hane electronc appliances,machine tols, personal
eledronic equipment, irdugrial robats, dc.

The Special quality grace gplies b the products developeal, designed ard manufactured in accordane
with an NEC qudity assuance program stricter than the $andardone which ae deggned br such
apgication asany failure or malfunction of the praducts (sets) ompartstonponentsancorporaed thereina
cusbmer usesmight diredly cause anylamage to dath, human bodly injury or other prperty, or sut
apgication under nore severe aadition than that defined in the Standard quality gradewithou sud
dired damage

Exanples: Cantrol systens for trangortaion equipment (aubmobiles,trains, $ips, etc.), traffic control

systens, anti-disaster systs, anti-crine systems, medical equiprant not gecificdly
desgnd for life sugort, sakty equipment, etc

The Specific qudity grace apgdies to the productsdevdoped, desgned and manufacturd in accordan@
with the standards or gality assurancerogramdesignéed by a custorar who requires a extrenmely
higher level of religbility and quality for sich products

Exanples: Miitary systens, aircraft cornbl equpment aerospaceqgipment, nuclear reaeor control

systems, nedicalequipnent/devicedsystems for life sugport, etc.

The qudity grade ofthis pradud is the" Standard" unless otherwisepecified in his doaument.
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NEC NEC LCD Technologies, Ltd. NL10276BC30-18

1. OUTLINE
1.1 STRUCTURE AND RINCIPLE

Color LCD modue NL10278BC30-18 is conposed ofthe anorphoussilicon thin film transistoriquid
crystal diplay (a-Si TFT LCD) pané strucure with driver LSIs for drivhg the TFT (Thih Film
Transisbr) array and &adlight.

Thea-Si TFTLCD pand structureis injected liquid crystal material nto a narrowgap betweenthe TFT
array glass substrate aadatdor-filter glass substrate.

Color (Red, Geen, Bue)daa sigials fran a host sgtem(e.qg. signa gererabr, etc) aremodulatd into
best formfor active natrix system by a sgnal processig baard, and £nt b the driver LSIs which drive
the irdividual TFT arrays.

The TFT arrg as an eletro-optical switth regilates he anount oftransnitted light from the backight
asserbly, whenit is controlled by data sgnals. Color images arecreatal by regulating the anmount of
transnitted light through the TFT arrayof red,greenard bluedats.

1.2 APPLICATIONS
e Forindustral use
1.3 FEATURES

¢ Wideviewing argle

¢ High luminarce

¢ Fastresponsdime

¢ LVDS interface (8-bit)

e Selecable LVDS input nap

¢ Reverdble-s@andiredion

o Small foot print

e Edgelight type baklight (without inveter)

e Rephceale lamp for baklight

¢ Acquistion product for UL609%0-1/CSA C222 No.60950-1-@B (File number: E1D632
¢ Conpliancewith the Eunpean RoHS directive (D02/95EC)
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NEC NEC LCD Technologies, Ltd. NL10276BC30-18

2. GENERAL SPECIFICATIONS

Display area

304.128 (H) x 228.096 (V) mm

Diagonal size of display

38cm(15.0 inches)

Drive system a-Si TFT active ratrix

Display color 16,777,216 cdors (6hit+FRC)

Pixel 1,024 (H) x 768 (V) pixels

Pixel arrangement RGB (Red dot, Greendot, Bluedot) vertical stipe
Dot pitch 0.09 (H) x 0297 (V) mm

Pixel pitch 0.297 (H) x 0297 (V) mm

Modulesize 3265 (typ., W) x 253.5(typ., H) x 17.0 (max., D) mm
Weight 1,300g (typ.)

Contrast ratio 5001 (typ.)

Viewing angle

At the contrast ratio > 10:1
o Horizontal: Right side 8° (typ.), Left side80 (typ.)
¢ Vertical: Upside 80° (typ.), Down side 60 (typ.)

Designed viewing direction

At DPSterminal= Low or Open: Normal scan
¢ Viewing direcionwithoutimagerevesal up side (12 o'clock)
¢ Viewing direcion with contrast pe&: down side @ o'clock)
» Viewing angle with optinum grayscaley=2.2): normal axis (perpendicutq

Polarizer surface

Antiglare

Polarizer pencil-hardness

3H (min.) [by JIS K540Q

At LCD panel center

Color gamut 40% (typ.) [@ainst NTSC olor space]
. Ton+ Toff (10%«— 90%)
Response time
=P 18ms (yp)

. At IBL=6.0mArms/ lamp

Luminance 5000d/m? (typ.)
LVDS 1port (Receiver: guivalentof THC63LVDF84B, THine Electronics Inc.

Signal system [8-bit digital signals for data of RGB cdors, Dd clock (CLK),

Data embe (DE)]

Power supply voltage

LCD panel signal processingooard: 3.3V

Backlight

Edge light type: 4 cdd cahode fluaescemnlamps (without inverter)

Replaceable pa
o Lamp holder set: Type No. 150LHS29

Recommendedinverter (Option)
e Inverter: Type Na 150PW231

Power consumption

At IBL= 6.0mArms/ lamp, Checkered flag pattern
15.7W (typ., Power disspaion of the inverter is notincluded.)

Downloaded fronDatasheet.su
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NEC NEC LCD Technologies, Ltd.
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3. BLOCK DIAGRAM
LCD module(Produd)

Host

DO+
DO-

?10&2

D1+
D1-

émm

D2+
D2-

§ 10002

D3+
D3-

=

CLK+
CLK-

Controler with recever for LVDS

MSL

=

DPS

GND e

YVVVYYVYY

H-driver

V-driver

g

Power supply
for gradation

l

Notel
Note2

VCC o\ o

FG
Notel
Note2

DC/DC

conveter

Fuse

77T

3,072 lines

LCD panel

H: 1024 x3 (R, G B)
V:768

768 lines

LCD panelsignal processig boad

Backlight (Edge lighttype)

VBLH

2 lamps

— |

VBLC

0 60

Notel

VBLH

*0 60

2 lamps

— |

VBLC

Notel

Notel: Relatiors between GND (Signa ground, FG (Frame und armd VBLC (Lamp low voltage

terminal) in the LCD module are agollows.

GND-FG Na connected
GND-VBLC Not connected
FG-VBLC Notconnecded

Note2GND and FGmust be connectkto custorer equipnents ground, ad it is reconrmendedthat GND,
FG and wistomer inverterground areconnecied togéher in customer equiprrent.

Downloaded fronDatasheet.su
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NEC NEC LCD Technologies, Ltd. NL10276BC30-18

4. DETAILED SPECIFICATIONS

4.1 MECHANICAL SPECIFICATIONS

Paraneter Specifietion Unit
. Notel,
Module size 326.5+ 0.5 (W) x 2535+ 0.5 (H) x 17.0max. (D Note2 mm
Display ara 304.128 (H)x 228.096 (V) Notel mm
Weight 1,300 (typ.), 1,430 (max.) g

Notel Excluding lamp cables
Note2:See"7. OUTLINE DRAWINGS".

4.2 ABSOLUTE MAXIMUM RATINGS

Paraneter S/mbol Rating Unit Renerks
LCD panel sigal processing board VCC -0.3t0+3.6 \%
Power supply
voltage
Lamp voltage VBLH 2,000 Vrms
Display signals ) 0310436 )
Input voltage Notel Tand v
for signals Function signals VE <VCC +0.3
Note2
Storage temeraure Tst -20to +80 °C -
Front surface TopF -10 to+70 °C Note3
Operatingtenperature
Rear surface TopR -10 to+70 °C Note4
<95 % Ta<40°C
< % 40 <Ta<
Relatve hurridity 85 ° 0<Ta<350°C
RH
Note5
<55 % 50 <Ta< 60°C
<36 % 60 <Ta<70°C
Absolute huridity <70 3
Note5 AH Note6 g/m Ta>70C

Notel: DO+-, D1+/-, D2+/-, D3+/-,CLK+/-

Note2: MSL,DPS

Note3:Measued atcenter of LCD panelsurface (incuding self-heat)

Note4 Measuedat enterof LCD modules rear shial surface(including selfheat)
Note5 No condension

Note6 Water anountat Ta=70°CandRH= 36%

DATA SHEET DOD-PP-0320 (3rd edition) 7
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NEC NEC LCD Technologies, Ltd. NL10276BC30-18

4.3 ELECTRCAL CHARACTERISTICS

4.31 LCD panel dgnal processiig boad

(Ta= 25C)
Paameter Symbol min. typ. max. Unit Remarks
Power supplyoltage VCC 3.0 3.3 3.6 \% -
530 900 _
Power supplycurent ICC - Notel Note2 mA at VCC= 3.3V
Permissible ripple voltage VRP - - 100 mVp-p for VCC
Differential input threshotl High VTH ) ) +100 mv at VCM= 1.2V
voltagefor LVDS recever Low VTL -100 i i mv Note3
Input voltage swing fot VDS receier Vi 0 - 2.4 Y -
Terminatingresistance RT - 100 - Q -
Inout voltage for High VFH 0.6vCC - VCC V
MgL and DgPS signal CMOS level
Low VFL 0 - 0.3VCC \Y
Input curent for High IFH ) ) 300 MA i
MSL and DPS signal
9 Low IFL -300 - - WA
Notel Chederd flag pattern[by EIAJ ED-2522]
Note2 Patterrfor maximum current
Note3:Comnon mode volagefor LVDS receive
DATA SHEET DOD-PP-0320 (3rd edition) 8
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NEC NEC LCD Technologies, Ltd. NL10276BC30-18

4.32 Baklight lamp
(Ta= 25C, Notel)

Paameter Symbol min. typ. max. Unit Remarks
at IBL=6.0mAms:
Lampcurren IBL 3.0 6.0 6.5 mArms L= 500cd/nT(typ.)
Note3
Lamp voltage VBLH - 580 Vrms Note2, Note3
Ta=25C
1,550 - - Vrms Note2, Note3,
Lamp starting ultage VS Note4,Note7
Ta=-10°C
1,690 - - Vrms Note2, Note3,
Note4,Note7
Lamp oscillationfrequery FO 38 43 48 kHz Note5

Notel Thisproduct consigs of4 backlight lamps, and hese pedficationsarefor eat lamp.

Note2 The bBmp voltagecycle betveen bmps shald be kept on asane phase.VS" and"VBLH"
are thevoltage vadue betwen low voltage sile (Cot) and high valtage sice (Hot).

Note3 The asymmetric rato of working waveform for lamps (Lanp voltage peak ratio, Lamp
current peakratio and waeform space atio) shoull be less tha 5 % (Seethe following
figure.). If the wavefan is asymnetric, DC (Direct current) elemnt apply inb the lanp. In
this case a lamp lifetime may be shomnel, beausea distribution of a lamp encbsure
subsane inclinestoward one sde baween lbw voltage terninal (Cold terninal) and high
voltage ermnal (Hat terminal). When designing the inverter, evaluate asynmetric of lanp

working wavefom sufficiently.

Pam’%; ________________ 1Pa-PH . 1p<s50
0 Pb

|Sa - si o
Pb l——-------__w_h_ —p— *10<5%

Pa:Suppy voltage/current pek for postive, Pb: Syply voltage/airrert peak br negdive
Sa:Waveformspace forpostive part Sh: Waeformspace for ngaive part

Note4 Theinverter $ioud bedesgned 9 that the lanp startingvoltage can be nmaintaired for nore
than 1 seond Otherwisethe lamp may notbeturnedon.

Note5:In cag "FO" is notthe reaommendedvalue, beat noise ray display onthe scre@, becaus of
interferencebetween"FO" and"1/th". Recommended alueof "FO" is as folowing.

1 1
FO = TX Wx (2n-1)

th:Horizontd signalperiod (See 4.9.2 Timing characteristics".)
n: Natural nunber(1, 2, 3------)

Note@ Method of lamp cabk installation may invite fluctuation of lamp currentand voltage or
asymnetric of lamp working waveform Whendesigning method of lamp cableinstallation,
evalae thefluctuaton of lamp current,voltageand working wavefan sufficienty.

DATA SHEET DOD-PP-0320 (3rd edition) 9
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NEC NEC LCD Technologies, Ltd. NL10276BC30-18

Note7 In case of Inverer with Ballast condenser, "VS" is the voltage levd beween Balast
condenser and Connear (Referto the kelow “Example of measurenent”). "VS" shauld be
desgnel to be more than nmimum "V S". Otherwise te lanp may not be tirned on becaise
thelamp starthg voltageis less tlan mnimum "VS".

Exanple of neasurerant
Probe epeacity: 3pF (Tektronix, inc.: PE)15A)

~ " Ballastondensef ';
| | Fan !
| \ | . .
(Lamp side){ VS ) High vdtage prole
D !
I A\ :
Transforner Connedx?r .
1
Inverter Probe apaity

4.3.3 Pover suppy voltageripple

This product works, evenif theripple voltagelevels arebeyond the permissible \alues as dll owing
thetable, butthere might benoise on he displayimage.

Ripplevoltage Notel .
Power supplyoltage (Measureatinput terminal ofpower supply Unit
VCC 3.3V <100 mVp-p
Notel: Thepermissibleripple voltage includes spikenoise.
4.34 Fue
Fuse
Parameter Rating Fusingurrent | Remarks
Type Supplier
3.15A
VCC TF16SN3L5T KOA Corporation 6.3A Notel
32v

Notel The power suypply cgpacty shoud be nore than the fusing current If it is lessthan the
fusing current the fue may nd blow in a shorttime, axd then nastysnell, snroke andso
on may occur.

DATA SHEET DOD-PP-0320 (3rd edition) 10
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4.4 POWER SUPPLY WLTAGE SEQLENCE

ON OFF ON
VCC 3.0V X/ \| —
Notel oV -TZ.SV 3.0V
0.1ms < Tr< 80ms J
. 20ms max. N N
Toff > 200ms
Display signds*, / KX OO_\_
Functonsignals OV _ I
Note2 VALID period -
Oms < t< 50ms . Oms < t< 50ms

* These gynalsshould bemeasureat the terminal of 10Q?2 resistance.

Notel In terms of volage variaton (voltage drop) while VCC rishg edge is bdow 3.0V, a
protection circuit may work, andthenthis product may not work.

Note2: Dispay signals (DO+/-, D1+/-, D2+/-, D3+/- ard CLK+/-) ard function signals (MSL and
DPS) must be Lowor High impedane, exccludethe VALID period (See abwe se@uence
diagram), in order toawid thatinternd circuit is danaged.

If some of diglay and function signds of this product are ait while this produa is working,
evan if the signd inpu to it once aain, it might na work normally. VCC shaild be ait
whenthe display andfunction signds are sopped.

Note3 Thebacklight shoud be turred onwithin the vdid periad of display and function signds, in
order b avoid ungabe data disgay.

DATA SHEET DOD-PP-0320 (3rd edition) 11
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4.5 CONNECTIONS AD FUNCTIONS FOR INTERFACE PINS
4.51 LCD panel dgnal processiig boad

CN1 soket (LCD moduleside): DF14H-20P-125H (HiroseElectric Co., Ltd. (HRS))

Adaptble plug: DF14-20S-125C (HroseElectricCo,, Ltd. (HRS))
Pin No. | Symbol Signal Remarks

1 VCC

Power supply Notel
2 VCC
3 GND

Ground Notel
4 GND
5 DO-

Pixel cata Note2
6 DO+
7 GND Ground Notel
8 D1-

Pixel cata Note2
9 D1+
10 GND Ground Notel
11 D2-

Pixel cata Note2
12 D2+
13 GND Ground Notel
14 CLK-

Pixel clock Note2
15 CLK+
16 GND Ground Notel
17 D3-

Pixel cata Note2
18 D3+

. N High: Reversescan
19 DPS Selection ofscan direction Low or Open:  Normal scan Note3
. . High: Input map A

20 MSL Selection ofLVDS input map Low or Open InputmapB Noted

Notel:All GND andVCC terminals should beised without anynon-connected lines.

Note2 Twist pair wires with D0Q (Charactestic impedane) shold be usedbetween LCD
parel dgnal processig board and LVDS transnitter.

Note3:See"4.8 SCANNING DIRECTIONS'.

Note4:See"'4.5.4 Connection between receiver and transmitter for LVDS".

DATA SHEET DOD-PP-0320 (3rd edition) 12
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4.5.2 Baklight lamp

Attention: VBLH and VBLC must be connected correctly. Wrong connections will cause electric

shock and also break down of the product.

CN201plug (LCD moduleside):BHR-03VS-1(J.S.T Mfg.Co., Ltd.)
Adaptble saket

SM02(80)B-BHS-1-TB(LF)(SN), SM02(8.0)B-BHS-1-TB

(J.S.T Mfg.Co., Ltd.)

Pin No. | Symbol Signal Remarks
1 VBLH High voltageteminal (Hot) Cable color Pink
2 N.C. - Keep this pin Open.
3 VBLC Low voltageteminal (Cold) Cable color Gray

CN202plug (LCD moduleside):BHR-03VS-1(J.S.T Mfg.Co., Ltd.)

Adaptble saket

SM02(80)B-BHS-1-TB(LF)(SN), SM02(8.0)B-BHS-1-TB

(J.S.T Mfg.Co., Ltd.)

Pin No. | Symbol Signal Remarks
1 VBLH High voltageterminal (Hot) Cable color Blue
2 N.C. - Keep this pin Open.
3 VBLC Low voltageteminal (Cold) Cable color Gray

CN203 plug (LCD moduleside):BHR-03VS-1(J.S.T Mfg.Co., Ltd.)

Adaptble saket

SM02(80)B-BHS-1-TB(LF)(SN), SM02(8.0)B-BHS-1-TB

(3.S.T Mfg.Co., Ltd.)

Pin No. | Symbol Signal Remarks
1 VBLH High voltageteminal (Hot) Cable color Pink
2 N.C. - Keep this pin Open.
3 VBLC Low voltageteminal (Cold) Cable color Gray

CN204 plug (LCD moduleside):BHR-03VS-1(J.S.T Mfg.Co., Ltd.)

Adaptble saket

SM02(80)B-BHS-1-TB(LF)(SN), SM02(8.0)B-BHS-1-TB

(3.S.T Mfg.Co., Ltd.)

Pin No. | Symbol Signal Remarks
1 VBLH High voltageterminal (Hot) Cable color Blue
2 N.C. - Keep this pin Open.
3 VBLC Low voltageteminal (Cold) Cable color Gray

Downloaded fronDatasheet.su
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4.5.3 Pogtion of plug ard socket

Rear dile

1

cn2o1 L [
Signd proces#g board
CN202 :1,) [ — CN1
20 1

3 Insert direction
SN/ R I —
CN204 i [
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4.5.4Connetion bdween recever and transnitter for LVDS

(1) Input LVDSmap A (MSL: "High")

LCD module(Produd)

VCC
VvCC
GND
GND
DO-
DO+
GND
D1-
D1+
GND
D2-
D2+
GND
CLK-
CLK+
GND
D3-
D3+
DPS
MSL

CN1

]
B GND
R4 .
| | 4 H
amd H
RA- M
RA+ -
| o L]
RB- H
RB+ H
¢ L]
RC- =
RC+ M Signal
nd H processor
RCLK- =
RCLK+ H
v L]
RD- =
RD+ H
Receiver ér LVDS
Equivalent of
THC63LVDF84B
VCC H
DPS MSL
LCD controller

Host
P N
Note2

R2 — TAO
R3 —— TAl
R4 — TA2
R5 —— TA3
R6 — TA4 TA-
R7 —— TA5 TA+
G2 — TA6
TB-
G3 —— TBO TB+
G4 —| TB1
Gs — TB2 TC-
G — TB3 TC+
Gc7r — TB4
B2 — TB5 TCLK-
B3 — TB6 TCLK+
B4 — TCO TD-
Bs — TC1 TD+
Be —] TC2
Bz —] TC3
Note4 —— TC4
Note4 — TC5
pe — TC6
rRo — TDO
rR1 —{ TD1
co — TD2
c1 —] TD3 GND
B0 —| TD4
Bl — TD5
Note4 —— TD6
CLK — CLKIN
LVDS transnitter
vee Notel
GND
DPS
msL (High)

LCD panel signabprocessing boar

Notel Reconmendel transmitter: THC63LVDMS83R (THine Eledronics Inc.) or ejuivalent

Note2 LSB (Least Sjnificant Bit) — RO, GO, BO MSB (MostSignificant Bit) — R7, G7, B7

Note3 Twist pair wires wih 1002 (Chaacteistic impedare) shoud be useal between LCD panel
sigral pro@ssingboard aml LVDS transnitter.

Note4 Input signals b TC4, TC5 ard TD6 are nt used nside the product, but do nat keep TC4,
TC5 and TD6 open to avoid noise pioblem
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(2) Input LVDS map B (MSL: 'Low" or "Open")

Gl
G2
G3
G4
G5
BO
Bl

B2
B3
B4
B5
Note4
Note4
DE

R6
R7
G6
G7
B6
B7
CLK

vCC
GND
DPS

MSL (Low orOpen)

TXINO
TXIN1
TXIN2
TXIN3
TXIN4
TXING
TXIN7

TXIN8

TXIN9

TXIN12
TXIN13
TXIN14
TXIN15
TXIN18

TXIN19
TXIN20
TXIN21
TXIN22
TXIN24
TXIN25
TXIN26

TXIN27
TXINS
TXIN10
TXIN11
TXIN16
TXIN17
CLKIN

TXOUTO-
TXOUTO+

TXOUT1-
TXOUT1+

TXOUT2-
TXOUT2+

TXCLKOUT-
TXCLKOUT+

TXOUT3-
TXOUT3+

GND

SN L L LN

LVDS trangnitter

Notel

LCD module(Produd)

VCC
VCC
GND
GND
DO-
DO+
GND
D1-
D1+
GND
D2-
D2+
GND
CLK-
CLK+
GND
D3-
D3+
DPS
MSL

CN1

]
] GND
23 u
| o |
| & |
RA- H
RA+ H
S 1
RB- H
RB+ H
& -
RC- H
RC+ H  Signal
o H processor
RCLK- H
RCLK+ H
e |
RD- H
RD+ H
Receiver ér LVDS
Equivalent of
THC63LVDF84B [+
VCC H
DPS MSL
LCD controller

LCD panel signaprocessing boar

Notel Reconmendel transmitter: DS90C3B3 (Nationd Semcondudor) orequivalent

Note2 LSB (Least Sinificant Bit) — R0, GO, BO MSB (MostSignificant Bit) — R7, G7, B7

Note3 Twist par wires with 100Q (Characteastic impedare) shald be usedbetween LCD parel
sigral pro@ssingboard aml LVDS transnitter.

Note4: Input signalsto TXIN24 and TXIN25 arenot used inside the produd, but do not keepTXIN24

and TXIN25 gento awid noise problem.
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NEC NEC LCD Technologies, Ltd.

4.6 DISPLAY COLORS AND INRJT DATA SIGNALS

This product candisplay in equivalent to 16,777,216 cdors in 256 gray scalesAlso the relaion between

dispay colors andinput datasignalsis asthe fdlowing table

Display colors

[=]
“lododododlooo cooolooo coolo-do "o«
flocoaoaodlooco ocoolooo ocoocoloo« O
slododododlooo cooolooo ocoocolooco o
plododododlooco coolooo coolooco o
Nlododododlooo ocoolocoo ocoolooco | ddwo
PYlododododlooo coocolooo ocoocolooco o
clodo-do-dodHooo coolooo ocooolooco — -
~rlodo-do-odooo coolooo ocooolooco — -

~| o
$| locococodd-dooco ocooolo-Ho "o dHlooco coo
Mum00001111000 cocoloo« o-ddlooo cooo
m,w00001111000 ocooolooo " -dlooo ocoo
Mm00001111000 ocoolooo " -dlooo ocooco
mm00001111000:..000000. ‘dddlooo  ocoo
MmOOOOllllOOO ooolooo " -dlooo coo
_Wm00001111000 coocolooo - -dlooo ocooco
m700001111000 coocolooo " -dlooo ocooco

O]
floordadooddlo-o "dodlooco ocoocolooo ococo
Flood oo -dloo« oddlooo ocooolooo ococo
Blooddooddlooo Ad-ddlooo ocoolooo ococo
tlooddoowddlooo Ad-ddlooo ocooolooco cooo
mOOllOOllOOO::lllOOO. ‘cooloocoo  ocoo
LloonwHooddlooo dddlooo ocoolooo ococo
cloodHdoo-ddlooo Adddlooo ocooolooo cooo
~rlooddoo«dHooo Ad-ddlooo ocooolooo cooo
medmmmwmw x E o S x = ol % x = o
PETRIEEHE 5-F HE 3-F §E 3-% 2

S10]0D JIseg

aleas Aeib pay

aps Aelb usalo

aleas Aeib anig
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4.7 DISPLAY POSITIONS

The fdlowing taleis the coordinates per pixel (See"4.8 SCANNING DIRECTIONS".).

C(1,1)

R| G| B
Ce( 1, ) c 2 1 cee o X 1 C(1023, 1)| C(1024, 1)
c( L 2| c 2 2 c X 2 C(1023, 2)| c(1024, 2)
(1L Y | c 2 c X Y C(1023, Y)| c(1024, )
c( 1,767) | c( 2,767) c( X,767) C(1023, 767)| C(1024, 767)
c( 1,768) | C( 2,768) c( X,768) C(1023, 768)| C(1024, 768)

4.8 SCANNING DIRECTIONS

The following figuresare sen froma front vew. Alsothe arrowshows thediredion of scan.

C(1,1) C (1024,1)

—{]
D(@X,1) ~— ¥ D(0241) —]

N E @ Notel

’
’
’

C (@ 768) W C (1024,768)
D(1,768) D (1024,768)

il

Figurel. Nomal scan (DPS: Low or Open)

c(@, 1) p C (1024,1)
D (1024,768) « D.768)

’
’

@ . N Notel

’
’

C(1,768) ,/ C (1024,768)
D (1024,1) € D(1,1)

L

il

Figure2. Reverse scan (DRdigh)

Notel: Mearing of C (X, Y) and D (X, Y)
C (X, Y): The wordinates of he display postion (See 4.7 DISPLAY POSITIONS".)
D (X, Y): Thedat number ofinput signd for LCD parel sgnal processig board

DATA SHEET DOD-PP-0320 (3rd edition) 18
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4.9 INPUT SIGNAL TIMINGS
4.9.1 Qutlineof input signal timings
e Horizontalsgnal

Notel
Horizontal displaypetiod ¢hd) ,

__‘[_
4

DE (Dataerable

Display peiiod

» Vertical sgnal
Notel

DE (Dataerable U U U u ........ Lr"
1 2 7687

Note2

\

A

Display peiiod

Notel Thisdiagramindicates vrtual signal for st (p to timing.
Note2:See"4.9.3 Input signal timing chart" for nunerationof pulse

DATA SHEET DOD-PP-0320 (3rd edition) 19
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4.9.2 Timing charaterisics

(Notel, Note2)

Paameter Symbol | min. typ. max. Unit Remarks
Frequency V= 75HZE e 60.0 _ 70.0 |y, ~
CLK Vf= 60Hz 60.0 65.0 70.0 15.384ns (tp.)
Duty - i - i
Risetime, Fdl time - ns
CLK-DATA Setup .tlme - ns
DATA Hold time - - ns -
Risetime, Fdl time - ns
Vi= 75Hz 16.000 - - us )
1,100 - 1,800 | CLK
Horizontal | CY°!® " Meo000] 20676
Vf= 60Hz : : ~_1 M 1 48.363kHz (tp.)
1,100 1,344 1,800| CLK
Display peiiod thd 1,024 CLK -
- 13.32 20.
Vf= 75Hz 3.328 0.0 ms 75.029Hz (tp.)
P vertical Cycle tv i _ - H
ertical
- 16.666 20.
(One frame) Vi= 60Hz 6.66 01 ™S | 60.000Hz (tp)
771 806 - H
Display petiod tvd 768 H -
CLK-DE Setup-tlme - ns
Hold time - - ns -
Risetime, Fdl time - ns

Notel Definition of paraneters is as fobbws.

tc= 1CLK th=

1H, Vf=1/iv

Note2 See tle chta sheetof LVDS transnitter.
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4.93 Input signal timing chert

Horizontal timing

CLK A

DATA Invalid @@C\\ @@ Invalid
RO-R vall 2

( 7) \

(GO-GT7)
(B0-B7)

Vertical timing

DATA - A\
(®ORD OO

Eggg)) L2 767 768
H \
e || U]
L tvd N
. tv ,
l
DATA SHEET DOD-PP-0320 (3rd edition) 21
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4.10 OPTICS

4.10.1 Opticd charaterigics
(Notel, Note2)

Measuring
instrurrent

Parameter Condition Symbol | min. typ. max. | Unit Remark

. White atcenter
Luminance OR= 0", 6L= 0°. 0U= ¢ 0D= ¢ | - 370 | 500 | - |cdmf| BM-5A | -

White/Black atcenter

Contrast @tio OR= O, BL= °, BU= (P, BD= O° CR 350 500 - - BM-5A | Note3
Luminance unibrmit White LU - 1.1 1.3 - BM-5A | Noted
y OR= (?, OL= 0°, 0U= (°, D= O ) )
White x coordirate Wx 0.283 | 0.313| 0.343 -
y coordirate Wy 0.299 [ 0.329| 0.359 -
Red X coordirate Rx - 0.59 - -
Chromaticity y coord!rate Ry - 0.34 - -
Green x coordirate Gx - 0.33 - - SR-3 Noté
y coordirate Gy - 0.52 - -
x coordirate Bx - 0.16 - -
Blue -
y coordirate By - 0.15 - -
OR= (, L= 0°, U= 0°, 6D= O ) o
Color gamt atcener, againg NTSC color space ¢ 33 40 %
. White toBlack Ton - 4 8 ms Note6
Response time Black to White Toff - 14 21 ms BM-5A Note7
Right 0U= 0, 6D= 0°, CR> 10 OR 70 80 - °
- Left 0U= 0, 6D= 0°, CR> 10 oL 70 80 - ° EZ
Viewing ande Note8
Up OR=(, 0L=0°, CR> 10 oU 70 80 - ° Contrast
Down OR=(, 0L=0°, CR> 10 oD 50 60 - °

Notel: Theseare nitial charaderisics.
Note2: Measuementcondiions areas folows.
Ta= 28C, VCC= 3.3/, IBL= 6.0mArms/lamp, Dispay mode: XGA,
Horizontd cycle=1/48.363kHz, Vertical cycle= 1600Hz, DPS= Low or Open: brmal scan

Opticd charaderistics are neasurd at luminance s#éuration afer 2@ninutes fromworking the
product, in the darkroom Also neasurerant nethodsare as folows.

. 50cm .
1 i Photodetector (Bl-5A or SR-3) PhotodetectorHZ Contiast)
1
|
» ]
10
LCD module LCD module
(Product) (Product)

Note3: See"4.10.2 Definition of contrast ratio".

Note4: See"4.10.3 Definition of luminance unifor mity".

Note5: Thesecoadinaks are faind on CIE 1981 chromaticity diagam
Note6. Produd surfae tenperature TopF=32°C

Note7: See"4.10.4 Definition of responsetimes'.

Note8: See"4.10.5 Definition of viewing angles".
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4.10.2 Definition of contrastratio

The ontrast atio iscalculatedby using the following formula.
. _ Luminane ofwhite sree
Contrast rati¢CR) = Luminane ofblad screen

4.10.3 Definition of luminanceuniformity

The uminane wiformity is calalated by using following formula.
Maximum luminance from @ to ®
Minimum luminancefrom @ to ®

Luminane wiformity (LU) =

The uminane is neasuredt rearthe 5 mints shown below.

171 512 853
128 [---¢®R_ ] A B 2@
1 1 1
1 1 1
384 fomotoodoog@ |t
: : :
1 [] [
640 ____:.C_‘D_ ______ E_ _______ :._©___

4.10.4 Definition of reporse tines

Responseine is measuredthe bminane@ chages fran "white" to "black’, or "black' to "white" on
the sanme screemoint, by photo-detecor. Tan is the time it takesthe luminancechangefrom 90%
down to 10% Also Toff is the time it takesthe luminarce changefrom 10% up to 90% (Ses the
following diagram.).

100;% —
White , 90%

J \
1 1
1 1
1 1
1 1
1 1
1 1
Luminance ! !
| |
1 1

1
Black 10% ) E
0% : \
: ¢ |
© Toff

4.10.5 Definition of viewing argles
Normal axis (Perpendiculai)
/12 o’clock
Upper
Right
DATA SHEET DOD-PP-0320 (3rd edition) 23
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5.RELIABILITY TESTS

Test item Condition Judgment

High temperatwe andhumidity @® 60+ 2°C, RH= 9%, 240hours
(Operation) @ Display daais back
High temperatu ® 70+ 3°C, 240harrs
(Operation) ® Display daais back
® -10+ 3°C...1haur
Heat gcle 70+ 3°C...1hou
(Operation) ® 50cycles, 4hours/cycle
® Display daais back
@ -20+ 3C...30minutes No displaymalfunctions
+3° i
Thermal shock ® 2863|C...?i(r)1m“|;utels Notel
(Non operation) cycles, 1ho C}'_Ce o
® Tenperatue trasition time is within
5 minutes.
® 150pF, 150, +10kV
ESD ® 9pl | surf; Note2
(Operation) places or panel surface Note
® 10 timeseachplacesat1 %c interval
@® Sample dust: Nal5 (by JIS-Z891)
Dust ® 15 ds sti
(Operation) 'seconds stir .
(® 8 times repat at 1 houinterval
@ 5to 100Hz, 1T6m/<
Vibration @ 1 minute/cyle ) )
(Non operation) ® X, Y, Z direction No dlsp!aymaIfLJnctlons
@ 50 timeseachdirections No plysical damages
® 294m/ &, 11ms Notel

Mechantal shodk

(Non operation) ®@ +X, Y, +Z direction

® 3 timeseachdirections

Notel:Display and appearancer@a checked undeenvironnental conditions equivalent to the
inspection condtions ofdefect criteria

Note2 See tle fdlowing figure fordischarge points.

S o< TS z
< . . . < .
.~ .- “~ - .~ -
BLEN .8, BLEN
RGN RGN RGN
. . . N . .
. <) < .
S 2 D z
< . . . < .
.~ .- .- .~ .-
.8, LEN BLEN
2O RAAN RN
. . . N . .
. <) N .
S 2 2D ;
< . < . < .
.~ e N N
e ~en” “ e
.8, TN .8,
RGN FAGN BN
. < . . . N
. <l <l .
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6. PRECAUTIONS
6.1 MEANING OF CAUTION SIGNS

The fdlowing cauion sgnshawe very important meanng. Be suretoread " 6.2 CAUTIONS" and
"6.3 ATTENTIONS", after understanding these contents!

This sigh has he meanirg that cusomer will be inured by himself or the poduct will
sustan adamage,if customer has wong operdions.

wrong opertions.

This s$gn has the meaningtha customer will be injured by himself, if customer has

zi This sgn hasthe neaningtha cugomer will get an eectrical ock, if customer has
é wrong opertons.

6.2 CAUTIONS

* Do not touch the working backlight. Thereisa danger of an electric shock.
* Do not touch the working backlight. Thereisa danger of burn injury.
* Do not shock and pressthe LCD panel and the backlight! Thereisa danger of breaking,

because they are made of glass. (Shock: To be not greater 294m/s? and to be not greater
11ms, Pressure: To benot greater 19.6 N (¢16mm jig))

6.3 ATTENTIONS A

6.3.1 Handing of the praduct

@ Take hold of both ends without touching the circuit boad when the product (LCD module) is
picked up from inner pa&king box to avoid brdken down or misadjustrent, beause of $ress 6
mounting parts onthe drcuit board.

Do nat hook nor pul cablessuchas bBmp cabk, and soon, in order toawid anydamage.

When theprodud is put on the tile tenporaily, display surface mst beplaced downward.

When handhg theprodud, take he measures oélectrostatc disdamge with sud as earttband,
ionic shower and 2 on, because he produd may be damaged by dectrostatc.

The brque for product nounting screwsmust never rceed0.343 N-m. Higher togue might resilt
in distortion of thebezel. Andthelength of product mounting screve must be< 2.8mm.

® OO
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® The product must be nstdled using mouning holeswithout undwe stress sth as ba&dsor twist
(See otlinedrawings). And do not add unduestressd any portion (sich asbezel flat area).
Bends a twist described above ard urdue stress b ary portion may cawse dsplay mura.
Recommendel indalling method: Ided plane "A" is defined by ore mounting hole (datim point)
andother nmounting haes. The ideal plane"A" shouldbethesane plare within +0.3 mm

Mountinghole"d" Mountinghole"f"

r / Idealplare "A"

Mounting hole &' (Datum point) Mounting hole &"

@ Do not pres®r rubon the sensiive product erface.When d¢eaning the producsurfaceuse of the
cloth with ethanolicliquid sich as screncleaner for LCD is reconmended.

Do notpush nor pulthe interface onnecors while the productis woking.

® Do not bend or unberd the lamp cabk at the near part of the lamp holding rubber, to avoid the
danage for hgh voltage sde of the lamp.

Properly connecthe plug badlight sidg to achpible socke (inverter side) wihout incomplete
comedion. After canecting, be cardul not to hook the lamp cabes beause inconplete
comedion may occur by hodking the lamp cabks. This mcomplete @nrecion may caug
abrormal operaton of high voltage drcuit.

@ If the lamp cableis atached onthe metal partof the piodud directy, high frequency leakcurren to
the netal partmay occur, ben he brightnessmay decrease dahelamp may notbeturned on.

@ Whennot conrecing FG of the LCD module to the custoner’s equpment ground, inverternoise
may create Wvileo noisen the LCD sreen.

® Whenhanding the product, useof an original protection sheé¢ on the product surfae (pdarizer) is
reconmended for protetion of product grface. Adesve type protetion sheet rmy change olor
or charaarisics ofthe polaizer.

Usually iquid crystalsdont leak thioughthe breekageof glassesecauseof the surfaceension of
thin layer ard the construction of LCD panel. But, if you contact with liquid crystal for the worst,
pleag wash itout with soap.

6.3.2 Environmen

@ Do nat operde orstorein high tenperatue, hgh humidity, dewdrop amosphere or arrosive gases
Keep be pradud in paking box with anistaic pouwch in room termmperature ¢ avad dusts ad
sunight, when sioring the product.

® In order b prevert dew condenstion occurring by tenmperature difference the product packing box
shodd be openal after erough time beéng left under the environment of an unpacking room.
Evaluak the leaving time sufficiently becase asituation of dew condensation occurting is charged
by the ewironmental emperature ad humidity. (Reommended laving ime: 6 hours or wore
with paking state)

® Do nat operde in high magnetic field. Circuit boards nay bebrokendown by it.

® Thisprodud is nat desigied as radhtion hardered.
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6.3.3 Charateristics
Thefollowing items are neither defectsnor failures.

@ Resmnsetime, luminance ad color may be dhanged by anbienttenperature.

@ Dispay mura, flicker, vertical seamor small spot may be obseneddepending on disday paterrs.

® Opticd characterisics (e.g luminane, disgay uniformity, etc.) gradwally is going to charge
dependng onoperatig time, andespecially low temperature,becaise the LCD has cold @thode
fluoresent lamps.

® Do nat disgay the fixed patern for along time becatse it may calse image stcking. Use a screen
saver jf the fixed patem is disdayed on the scren.

® The dsplay color may be chaged degending on viewing angle beause of he use of candenser
sheetin the backlight.

® Opticd characteristics may be ctangeddependng on input signal timings.

@ The nterfererte roise baweeninput signal frequencyfor this products signé processig board
andluminane catrd frequencyof theinverer may apper ona diglay. Setup luminane catrol
frequency of the inverter 9 that the interference noiseoes not ppear.

After the produd is gored under condtion of low temperatureor dark place for a longtime, tre
cold cathoce fluores@rt lamp may not be turned on under he sane condtion becaug of the
general baracterisic of cold cahode fluorescertamp. In addtion, when luminane corirol ratio
is low in pulse width modulaton nmethod inverter, the lamp may not be tirned on. In this cag,
power stould be sypliedagain.

6.34 Oher

@ All GND andVCC terninals should beised without any noronnected lines.

® Do na disassmble a ppduc or ajustvariableresisors.

® See "REPLACEMENT MANUAL ©R LAMP HOLDERSET", wren repacing backlight lamps.

@ Pack the produda with original shipping pa&age, in order to avil any damages during
transprtaion, when etuming the product to NEC for repair ard <o on.

® The LCD module by itsdf or integratad into end product stould be padked and transprted with
dispay in the vertical postion. Othervwise the display characteritics may bedegraled.
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7.OUTLINE DRAWINGS
7.1 FRONT VIEW

Noted.Note2

o -oavs -1
265 0
5.5 z0.3 163 .25 =0 3 e
140 10
f i
$ ‘
: o !
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H [ [fsu
L]
: e o
N © 17max
o g ‘
e -] y
g o 2
N HES
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bispiay aron conter
H &
307 .4 :03(Beze | opening area) M ey
:
0
@ )
H
0
p o
¢
H
M &
H i
o
o
R i —m
o

ie=

[rasy] = @ﬂ

Unit: mm

Notel The brque for prodict mounting screve must never exceed 0.343N-m. And te length of product mounting srews must be< 2.8mm.
Note2 NEC's relialility testsare @ried aut using mounting holes ‘a", "c", "d" and 'f".
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7.2 REAR VIEW

"._Connector Keep—out Area
(35 = 45)

D)«

Material ITnformation

Light Guide :>PMMA<

|

Notel:The vales in paratheses a for reference. Unit: mm
Note2 The brque for product mountirg screve mustnever exceed0.343N-m. And the length of product mounting srews must be< 2.8nm.
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