DATA SHEET

NEC/ TFT COLOR LCD MODULE
NL10276AC28-01

36 cm {14.1 type), 1024 x 788 pixels,
FULL-COLOR, MULTI-SCAN FUNCTION
INCORPORATED BACKLIGHT WITH INVERTER

DESCRIPTION

NL102TEAC2E-01 is a TFT (thin film transistor) agtive matrix calor liquid crystal display (LSD) somprising amorenous
slicon, TET attacked lo each signal e'ectrode, @ driving circuit ard a backight. MLA0276$AC2E-01 has a built-in
bagk'ight with inverter.

The 3Gcm diagonal Fsplay area contans “ 024 « TEE pixels ard can dsplay lull-colar (mere than 16 million coers

sirutaneously).

FEATURES

+ High luminance and L w reflection

» Anzlog RGE signals

+ Multi-scan function: e.q. XS4, SYEA, VEA, VEA-TEXT, PC-2301, MAC
v Ircaorporated ecge-Fahl lype backlght with invertar [Tws lamps]

APPLICATIONS ;

- Enginesating workstaticniEWE), Desk-top type of PC
« Display terminals for contral system

v Monitors for process cortroller
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NEC NL10276AC28-01

STRUCTURE AND FUMCTIOMS

& color TET fthin filmsransstort LCO moduie is comprized ofa TF liquid crystal panel structurs, LSl for driving he
TET array. and & backlight aszenbly. The TFT panel slruclura iz cregted by sanawiching fguid crystal maleria. i
the narrow gap hetwaen 2 TFT array glass substrate and & color fiter glass substrate, ARer tme driver L35 are
conreged to the panal, the paccight assembly is atached o Lhe backside of the pansl,

RSB red. grecn, bleh data signals from & source system s medulaledints a form suitable tor aclive rmatrix addrassing
oy e orkoard signal processor and sen ta the driver LSks whicn in turn addressaes the indicual TET cells,
fcling as a~ electo-opioal swich, @ach TFT zell ragulates lighl IFansmizsion from the bacshght aszemby whan
activated by the data source. By regulatirg the amount of ight passing through Lha array of red, green, and Dhe dots,
solarinages are eraatad with © arily,

OUTLINE OF CHARACTERISTICS {at roam lemperaturs)

Cisplay area PRE.EDG (H}w 274,272 V) mie

Cirwe systam a-5i TFT actve malrix

Display coQrs Full-coler

Humper of pixels 1524 = ¥6OE

Frxesl arcangarrent RGE vart'cal strpe

P xal piter: 0278 0F) = 0272 (%) ram

Rndule size A30.0 )« ZEEO 0V = 180 typ. (DI mm
Waicht 1220 g (typ.)

Contras ratio 1401 (g

Yiewing angle (mare thas the santrazt watio of 10:7]

= Horizemtal o 50° [typ., &7t side, righl 5.0

= Maerical 1 5% [y, up side), 307 {lyp,, cown side)
Designed viagwing directian

Wides viewing angle witn contrast ratio o down side (6 o'clock:

» Wider viewing angle without image reversal: up side {12 o'oicck)

+ Dptimum grayssa e (= 2.2 p=B lvpld
Caolor gamul 25 % dmin. At cerser, To RTSO)
Response e A0 ms (max.), weite” o "hlack’
_uTrnanacs 200 edite? fyp )
Sigral syetem Analog IEE sgnals, Synchroncus signals (Heyne, Vaynci, Got ccek {CLKG
Eupoply voltage 12, 12 [Logic/LGD driving, Backlight)
Backlight Edge lich: typa: Two cold cathade flusrescant lampe with inverter

Powver conzumplian 15,0 W (typ. )



NEC NL10276AC28-01

BLOCK DIAGRAM
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nNEC NL10276AC28-01

SPECIFICATIONS

GENERAL SPECIFICATIONS

ltem Jonterts | Uni
Madule gize F30.0 = 0.6 (W)= 2550 = 0.5 [V % 20.0 (max.] (D e
Display area EAS.BYE () = ¥ 4372 V) M|
Turnbt:r af dots 1034 = 2 {Hi = TB2 Il dotz |
| P witch _ 2273 iHi > 0,276 (¥) e
| o1 picch 0093 i » BT [V i
Exal ariangemsnt REE {Rud, Sreer. olua weninal Etripd -
i play oo crs _ All-cawr B T ocaler
_'a'-.'sinht ) G280 (k. ¥]

AESOLUTE MAXIMUM RATINGS

Perarneter Syl Raings Linit Remarks
Supply wollagu VOLS L.2ta -14 W Ta=z670
VD =13 a4 W }
Logic inps valtage Wl 05w -EE k) Ta =260
R. o, B npul valtage vinZ A -6 _ t WaD =12
ZLK input vallane Wind —T.Cwm-7.0 . ) W
S2TL Ingu: voltage - Wind : —3Aa+15 W
Sioigge tamp. Tsl —Z0 o +ED i —
Cperaiing -arp Tz ot +50 “ Modu'e SUI_-.E.IGE'NOH
Hamdiny = 95 % raatlye namiginy Ta % 40 -C
(3 condensation) . .:.i 85 % relative humidity | 40=Ta&s0°C
Absaluse humdity shall not excaad Ta = 50 'S . Ta =51
&5 % redolea humiaity leva,.

Mote Meszured a3t lhe LCD panel



NEC NL10276AC28-01

ELECTRICAL CHARACTERISTICS

{1} Leogic, LCD driving, Backlight

(TE = 25 )
ham I Syraba, i, Ty [REY N Ut | Femarks
Suany woltage WOLE o 4 12.0 12.E W o1 backlight "
) " won | 114 12t | cze 4 | fur Logis and LGD driviny
| Lociz inpul *L " valtage WL 0 - 0.5 i TTL lewal
Wogic nput "HY voltaga WiH i3 = 5.2% W
CLE inpa w0'tAGe 2 Witk 0.5 — 10 Wpp | far Gl
CLE DG input lavel VIiDOLK —.5 —_ +4.5 W
Logiz input 'L " ruvrsnt 1 L1 =080 — — us ‘or CHTSEL and CRSEL far POWT
_ogic npul "M current 1 liH1 = -— 10 )
Lagic inpu, "L curres £ liLz2 -2EE = — nh | for BRTC
Legic inpu. "M current £ iiHz — — 221 na ’
Logls input "L vurrent 3 ] ALz =LAl — — wh “or AL
Lagc .npul = ourent 3 liH2 — i 340 Hhe i
Lagic inpu: "L wurrant 4 . lilLd -18 — — fTrs frr axcept above terrinals
Legie inpy: "H” cune 4 iiH4 — — 130 . A ;
ZLpply currer: D03 — 711 | EGC mh, WLOE = 20N (Max, luminanus]
100 | — 520 BO0 . WO = 120 Y

Note Dol- checkared pattare

2] CLK input egquivalent circuit

1000 gF
[Cie > i 1}
j?‘___ E10 o
(3 Video signal (R, G, B} input
[Ta=23°C
imar fin. Ty, | (BT onlt Kook

Kaaimum arplitiae (wh le - block) u] — 0.7 Vp-p —
- ] . (blace) [webite]

DG input level (blacks -3.5 — +34 0 ¥ ==




NEC NL10276AC28-01

SUPPLY YOLTAGE SEQUENCE

WO

Viltace
Lawgic: slgnal= Mot

Timries

20 s ! s

Motz Synchranous gigral, Dontrol s.gnals

— CAUTION — - :
Wronag power segquence may damags to the module.

17 Logic signals (synchronous sgna.s and cantrel sigrals) shoud ke “0" voltage [V, when DD wsnotinout. IMhigher
than ©.3 4 is mput to signa! lirss, the interna. cirguit will be darmaged.

(2] _GO modulaw | shu down the power supply of doving voliage to _CO panalintzrna.y, when one of GLK, Haync,
weyne, OE (at DE modet iz ~ctinout mors than 20 s typicaly. fs the display data are ustabie in <his prrind,
Ihes cisplay 15 d.sordared. Butb the backlignt warks corracuy even: this pariod. So e backlignt OM/G=F shouls
be contraled by BRTC signal.

'3 Tha OROFF swilthing of Lagkight white logic signals are supolied. The packlignt power sJpply (WCOB) 5 ~ot
relalad o tre power supply sequence, Fowsver, unstabie data wil be displayed wnen the backight power is
warried ONSOFF with ne lodic signala.

(41 Keep ®OWC signal *U mare than 200 ms afier Lhe power supply YR is input. if POWYC gigna! iz comroled.

i3] Analog RGE input are indepesdent from this power sUppEly sECusnce,

INTERFACE FIN COMMECTION

11 CM1
FPar Mo, : MRFOE-6R-ZMT
Adaptable sanket © MIFCE-2 + BF-1.27 (For cable type) o MRFO3-EPR-8MT (For noard ta poard Lypeal
Suoglier . AIRDSE ELECTRIC COQLLTE. (coaxial typsa)
Cozanial cakle s ULERAITRETEVLAS
Suppligr O RITACHI SO, _TO.

MNate A cozoeal nanle chaeld should be connected with GHD,

Pin Mo, Syrnbal T Mo Symbal Figury ‘Tum gackeat view
1 B 4 VsV
2_ ; c _5 Hsyrc r
2 R & LK qooopy W& om E .8 6




NEC NL10276AC28-01

(21 CMZ

Farl Mo, i la-Z122 -5

Adaptanle socket @ IL-2-125-512503

Buppliar : Japan Aviation Elecironics Indualry Limited (JAE]

Fin Ma. Synbcl Fin Mc. Symbol Figure Tor socket view
VoD T HNT
2 WL 5 M.G. T a— o
K] GHD B _DESEL 12 11 3 : 2 1
& SHL 1L GND
) FE."n."‘.'L: h¥ GNE
=] CGHD . - DE
I3 CM3

Fart Mo. o IL-Z-11PL1-8MTY

Adaptabe sockel ;. 1-Z-115-5125C3

Buppi-er ; Japan Aviation Electronias Imdustey Limited (JAE!

Fin Mu. Sy b Pin Mo, ! Symbal Figure tar socke: wisw
wOoos v ALA

2 VODE 5 BRTZ

|3 YCDR - B3TH § Q5 m o= o i
4 GNDR 1 | BRTL

I GHDH 17 | nNa
g ML e el

Wete MN.C. (Mo zonnecticn] stould Be opan.

4] CH4

Part Mo, T IL-Z-1 3PL1-2MTY

Adamiable socket @ IL-2-135-525C3

Supplier :Japan Aviation Electronics Incustry Limited [JAE)

Fin Mo Syrmbal Pin M. Symbol Figure Fnr socka: view

1 GMC e GLAMP
Z CNTSIE.L 8 GND r
3 i GRNTOAT 10 M.C. 1.3 12 - o . 2 1
4 CHNTSTE 11 ) GNI_:l____

s G 12 =

[ 5 SNTT K, 127 GND
7 RSEL | -

Hote H.C. (Mo connection) should he opan.



NEC NL10276AC28-01

%1 CME

Parl Mo, © IL-Z-EPL-BMTY

sdaplaple socwet | [L-Z-A5-572503

S.ppeer : Japan Awviation Elecironice Industry Lirited {JAE)

Firy Mo, Syribol P n ML Symtaol Figura [ram saghe: viaw

1 GNI::E 4 BRTC
2 SMIE ) BRT= r — s
o BA 5 ¥ BRTL _E B 4 a3 £ 1

Motz ChG szhould be caenin case of S s used.

Resr view

CH5 LM

Inz2- cirection ~
g
[ 1“.__
1z
T3 '
14 g E :l Ch2

13
T~ CH4




NEC

NL10276AC28-01

PIN FUWCTION

Syrabol ! 10 Lagic Cescrptian
CLk Inpui Meqavva | Dot clack inpre. (ECL lewel] This timing-sigral iz “3; display daa,
Heyri: InErut Megative | Herizoneal synchronols signal irpl (TTL levalt
"u'synu: Inpu Megasive  varlcal synchronaus signal input ¢ I'TL lewe.] . ]
m Input — Rad videa signal inoL (0.7 Wp-p, 7580
[ Input — Green video signal input (5.7 Yo-p. TE L
B MUt — Blu= wasc slgma inpul (3.7 Vp-p TS5 1M
2GS Inpu: Puagitive Power contral signal {170 evel)
"t or Open’: Logic and LED poewsr fie an.
i : Lugic and LSO power erg of.
wiher DO (2 L. sersl comrwricalan dats s dlear, Please 26t again. Noto 1
_CESEL 1 P oagtive LE lungizn selec: gignal 1 1o icusl
“H'* BE moda, 'L” a7 "Opan™ S.ped mudo
0= | Input 2esitive Data e-r'.at,;l.:z sgual inpes STTL level
| 1. Bask-porch betores fres, when DESEL s *H
2 Back-porch becorus fis, wher JESEL iz L™ Tren O shadid ke figes "7 o L7
THTAEL Inpus — Diaplay cultral sicnal in vase o serial CAMPLTIGETIINS ITTL leveal)
"4t pr 'Open’s Default L™ Exernal carcrcl
| Sarial cormuricatians set extema. cantrol Lp.
ENTDAT | Irput | Posiive  Cisplay cortrol data [TTL levsll
Detail o’ G~TRAT is mantlanad in FUNCTIONS.
N lnper Fosttive | CL¥ far display pantral caa [TT. level]
Deail af CNTOAT is menconed in FUNGTIONS,
%TETE Input Fasitiva Laten pules ‘or display conlra! data (TTL lavel
Dafail ol SHTDAT & mantiored in FURGTIONS
CFSEL Input — Slamp signal “ancliza seles signai (TTL Isvsl
"M ar "Onant: Delaul;, 'L CLBMFP sipnal is oossibls,
CLANF Inpu- wagatue | Clamp timing signal of plack lzvel [TTL 12vel)
Thiz roce works in CPRED = L.
Lo, Inpul Fasivea Lumirance cantra' sional (TTL lavel)
W "Opan”: Marmal laminance
L’ . Low larminanse W2 of pormal lurinance]
FATC lrrpur Frositive Ba:k'ign". OMIOFF cornl signal (7T lavel)
: st gr ‘Cpent Backdghs OGN, L7 Bacdight OF=
BE "+ I Inpul — Varizble rasizor cantral n:.hlute 2 or Yulage concrol (Mote 37
BRIL |
RO RTN] # OB — Fawar supnly for Logic and LG22 driving =12 % (-5 36
vISOB — — Poawar supply or backlght. 012 % (= %]
G — — Signa' cround Sar pagic and LOD dreang (Cannect 2 & system grnu-r't::-
CMOE e - | Greund %or oackliqn:. GRHOE is nal connected w0 the Tame greurd of LED moculz,
Motes 4. When POOAC iz "_" ogic i=put sigeal is all "0 ¥ If i-put mors thar .3 Y7, ingside circdits of the 102

mogule may ho oroken.

 The wvanabls res storfor luminancs eentrol shauld be 0 ki type. ard 2ara point ol lhe resistor sorrespond

te The minimern of IWminance.
1
Saximum luminance (100 %) R = "0 kil

BRTH & —— . — . BRTL
2 Mnirum uminance (50 %1 @ R=011

I ng variakle resisor: 10 kO £5 %, B curve

. lflurrinance is cantoled By BRTHERTL input voiage, allirst BRTH is "0 W7, and BRTL :pul vellage

contro'sbightnass. When BRTL irputvoltageis ™1 tne luminanes bacame maxirfarm, andwhe BRT -
nput vallage "0V, ine [um fAncE DRCOMES [rinrgaT.



NEC NL10276AC28-01

FUNCTIOMNS
Tris LOD mudule has Follow ng functions by serial dala nput (table 1%
My Zxpacsicn mode . Seetable 2 a~d EXFANSION FUNCTION

(27 Disolay positcn control (VERTICAZ; 0 See tabla 3
(3] Display positon control(F ORIZGNTAL)L See labla §
(41 C_W celay contra : Depable 4
(31 CLK tallirise synchroncus change i Zeelab'e S

Set up the lollowing eme to work the abowe functicns
81 CLE eourts of horizontz' period o Seelable T
(B CLE *requenty ratqga . Sea lable &

HOW TO USE THE ABOYE FUNCTIONS

[f CHTSEL is "', the ahave unciions ara valie. (CHTSEL is "H" or open, default values are valid.} After setial daza
are ra~sferes, the data is la:ched by CNTSTHR. QOace, the data is latched, e above funclicns are affective,
Plegse seep CHNTITE to be "2 during transferring aata. Inputdata can be cranged during power on, but LD sisgplay
Tiay be dislurbes. Whan the serial dais are charged, we recemmand hat the backlignl pewer iz of? using BRTC
Tunilicn,

SERIAL COMMUNICATION TIMIMG AND WAVEFORM

SERIAL COMMLMICATION TMIME

GNTDAT INZALID HER IR P TR
AN N W S A
ENSTE i !

2aaratar Symiba Min Moz Lini: Serark

C_w pulze-width Twck £a — s CHTOLR

A fraque n.-::,' T Ficlk — ) MiHz

DATA set-up-.rre Tas: c AR e ns N ':.-‘T\IITDHT
"-I'J.-;’-‘;'I'-.;._Imld-tima Tdhl ab e rs
“L.a..c,r.l pulsu-widih Twln 54 : ;- L= CRTSTS

.;_.._:'.Gh sE-Lp-tire st U — 1ong

Qi'se-';al e Te, T | — a0 -|E - CM™ wxk

SERIAL COMMUN CATION YWavEFORM

il -

YIL
Trist Tdhl ’
i Tuvck Qs
WH
n, oD
b s 0
10 % A5 : :
Wik
T, o e I
T st CTwip

WiH
LNTSETE S5 Y

Wi

10



NEC

NL10276AC28-01

Table 1. CNTOAT Compasitian

anTA CATE nama Function
8] VEN 3 Expansicn roda fer anle 2
1 VEMZ Ewxpensicn moce
0z VIR . Swpansior moda
Lia WEXD Expars oh mods
Ca YO er.cal display pasnion [MSE] Siae tatls 3
o8 R Wertical dispiay pasition RE
=T Ve Vertizal display p-L\.sitinn“
o7 weT - Vertical display posilion
L& '-.-DG-- ‘ertizal display positian
BE WS | vertical display posilian
D142 Vo4 Wesival display position
ol . "'."DS_ ) “arical display positicn
D12 wDz2 vzrical cisplay posiicn
o3 W01 Warica display sashion i
Ci4 “wor [ wemicaldisa ay pasi on (LR
""" C1 CELAY(: Ok delay (MRS Saa table 4
C i Dz=Lns LK delay
o7 DEL&Y: CLK calay
o8 DELAY:S CLK delay g
015 DEL&rz - N
2L ELA4Y" LEkdelay
21 EC Ay “Kdelay (2B
iz K3 LK =evarge zlonal i egakble 3
235 D& nrizantal display pos'tian -:Mé_E-:m_ aa1abla |
Zd (nir) orizantal cizplay posilion A
=5 0G otizantal cisplay pesition
20 Cs atizantal display position. E
zT lf:d it nr_lz::lnt; dizplay prosiliar.
Zh C3 orzzntal display prﬁitiun.'
249 ‘oz I .n-.'_iz.:ntal dizplay pos.tian
3:! ’ G arizontal display positian
31 34 "atizon:el display posiisn (LSE]
Taz SET0 LEssunt of hasizornmal penod JRA3E) se table 7 i
3a SEC Lkscunt of narizontal period
Gd 5=5 _horunl af panizaral perioo
ET 57 cResunt af hanzarsal period
a6 SEG LEzours af har Zarcal period
e 2ES LKzour, af hoerzarea period
BT B4 Lk.coun: af herizama: period
e S5EJR LK pour: of horizantal pa'in-:l.
40 SEE LK coam of horizental oariad i
d1 S_E1i LK count of Forizental pariad i
13 SEC | Lieoin: of horizantal pariod (LEEY
43 Endul | _% frequency select e tab'e 8
44 oCC LK regquancy solesl

11
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Table 2. Display Mode (VEX3 to VEX0: 4 hit)

VEXSE VEX? . WVERA WED \"El‘.il.'..a.| . Lisplay rmodwe Dizplay Imags
magmificatian

0 | I 0 il 1 i wEN Siandard Mot
[ 0 a 1 1.28 SYGA
0 o 1 il 1.6 TEXT
0 u] | 1 — Prohioi:
u} 1 H 1 — Prohibi-
il 1 1 L — Prohibl;
a 1 5 " — Pronikit
1 a u] 0 B Frahitil Zee DISPLAY IMAGE
1 H u] 1 1.2 Frahibil
1 4 1 0 s B3:  &24 (MALC:
1 H 1 1 — Frahibit
1 1 a 0 = Frohibit
1 2 l 1 — Prohibit
- 1 a — Prehikit

il 1 1 — Prohio:

Praribi:
Mote When CRTSEC is *H or "Opan”, display mode s XGA.
Table 3. Yertizal Position {VB10 to YOUO: 11 bit)

Vo WD Woa woT ! W Db WG o YRR o, WhD2 | WD Vertizal positicn [=] Mota 1
H 0 0 n] u] a u] d W] il r Prahibit
e 0 0 0 o d o HH 4] H] 1 Frahibit
n o i} 0 0 i 0 [ u] 1 o] Frohibit
8 M a 0 u] a u] C il 1 Frzhibsit
" g a | oo 0 a 1 0 & 1 i o 4
C i ] a 0 5 a 0 1 i T 5
1 1 1 1 1 1 1 1 o 1 AL
1 1 1 1 1 1 1 1 1 a Z0ak
1 1 1 1 1 1 1 1 1 1 1 =047 Mote 2
Wotes 1. This is horizontal line number for etfective VIDED signal from Vsync-fall.

[

12

. Tre maximum vertical pozition is YWeync total.
. Winan CHNTSEL = "H" or *Open’, vartical positicn is “xad at 35 [H].
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Table 4. GLXK Delay (DELAYTE to DELAYD: T bit}

DELA~[&..0] Dietlaay Lint ~ELAYTE. L] 2elay Lini: CELAY[E..[] Dalay Lni
e 7.0 ns B3] = 35,5 ns S 54,1 n=
014 7.6 ns 31H 35.1 ns 51H 847 |

T B2 ns 32H 38.8 s 52H &5.2 Az
aan 858 | e 33H a7k ns SR 56,0 n=
04H 04 | ne | 34H 3T ns E4H _ 45,5 ns
a5H wo . ra 5H 285 e B54 &7 e

LT 0.6 ne 26H o ns BEA B1.7 ns
I7H ‘TR nE arH w7 rs 67 BE. ne
18H 114 12 aaH 40.4 ns GE- B33 ns
nEH 12 4 e 96 41,0 ns 59— [T ns
0 13.0 ns 34H ] 415 ns 54H 70 s
0B 137 ns S 42.1 s | 5EH 0T n=

GH 14.2 s e 426 ns 5C s rs
COH 148 TR 304 23 ns G0 71.0 rs
e T ns 3EH 238 ns EEM 724 s
GF4 15.3 ns IF= 44.4 ns BFH 734 ris
e | 15,6 ns 40— 45.0 ns TIaH Ta.G ns
<14 17.2 ns a41H "45.3 ne T1H 74,2 n=
124 17.8 ns 42_|_—_| ] 44,2 ns TaH T4.E_! na2
Tin 1.4 rs 43H 45.E s 7iH 5.4 Nz
14= ‘B9 rs 44H 27,3 ns 74H T5.E o

15— ‘0.5 r= 45H T ns 7EH 6.5 ns
16m 201 e FEIT 484 s 7EH T ns
1TH 067 na 47H 43.0 ns 77H FE s
18H ™4 e LAH A0 R ns T&4 THS ne
18H 724 n= 43H EOZ rs 7o 74.0 ns
10 226 7 44H “50.8 nz TAH TEE ns

1BH 232 s 4EH 51.4 = 78H 802 ne,
1C- s s 3CH 514 . TCH aca na
10— 244 3 4CH 525 ns TCH B1.4 ns
“EA 243 " 4EH 53,1 ns " TEH B1.5 ns
1FH 356 nz 4FH EaT r 7Fn 825 g
25H 6.3 N S0H 54,5 ns
Z1H 26.9 e E1H 55.0 s
27H 3T L s 574 £5 8 ns
23 5.1 ns 514 263 ns
24H 35.E n: | 544 56.8 i
25H 231 ns B 574 s
Z6H 297 ns A6 574 ns
27 : 0.3 ns 3TH 55.5 s
za 1.0 n= 5a 522 ne
vo4 316 ns sa- 53,5 ns
20H 32.2 ns RO B4 ns

~ZBH az@ ns SEH e rs

2o 313 rs SCH E & rs
234 2ug i S0IH B2 ra
2EH 2m4 e 5E- B2.7 e
2FH B ns SFH B2 ns

Mates 1. Wrean THTSEL i "= or "Oper”, DELAY[S..

e daay winl ba cranaad.

0] is fixed at OCH.
2. Tris deay vaneis ypical value al Ta = 25 C. By changing arrbient wemoera:ure and power supply,

13
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Flease set up a preferable cisplay pasition. See the follewing referances.
=1= Wariaton of CLA delay by tamperature drifl. (a5 refgrence) The lemperalure constant of SLK delay s

0.2 % C.
Cazlculated exarmple:

In case of dalay tima i5 20 ng at Ta =25 G
(] Incasze Tarizing 1o 3¢ C,
a0 ©-25 o
o, the wota delay time iz 2" he at Ta =50 .

Ircrease ot delzy time

17|
Jacrease of delay time

Incase Ta laling to 0 .

{0 C_ 28

Ci

[ER AL

0.002

Zc, the tota delay timeiz 13nsat "Ta=0 C.

20ne = +1na

20ns=-1ns

2= araticn of CLA deay time aga nat each LCD madula, {as refarence]
=105 %1 +14 8 %
MO setting
| oo 0. a1
Ie upper Lril o LK dalzy; CELAY S0 | Prohiat | =] TF-
Tahle 5. CLK Reverse Signal
TS FOMCTION
] 2T s saraled on flzing edes o’ CLEK
B
1 SATh = sardled on o ling adgy ol DLK
_ ot r ' '
Mate Whe= CHTSEL is "H" or "COpen’. CKSis 0.
Table 6. Display Horizontal Position (HDE to HDO: 2 bit)

HC2 ¢ A0¥ 403 HDA HOZL HDG | HD2 | HEe HD Harlzortal position [CLKY Nate
r 080 0 J Hl 0 £ 0 Arahikl
L i : | i j d 1 a o Prohikit
] i 1 1 1 1 1 1 1 Frohikil
o 1 2 a I z g a o a a4
r i 3 I 3 0 0 1 45

1 1 1 1 1 1 [n] 1 BHEC
1 1 1 1 1 1 1 a B
1 | 1 1 1 1 3 1 811

Matas 1. This is CLK rumbae frore Hsyne-fall to afecting VIDEC signal.
2. WWhen CNTSEL is "H” ar "Opan’, -larizonal postion is sal a1 296 [CLE,
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Table 7. CLK Count of Harizontal Period {HSE10 to HSEQ: 11 hit)

HSE1:I| HYEL  HIEER HY%ET | HSEE <3ER | HYE4 | H3E3 | HEE?  —3k1 | HSED GLE coln: Note 1
Dol a g C o 5 0 a o a C
Y] i I [y o H y] H] ] A ] 1 1
1
[ g 1 1 . 1 1 1 a 1 2045
1 3 1 1 1 1 1 1 1 1 a 24
1 1 4 | 1 1 1, 1 1 1 2047

Motes 1. Thisis GL< numbar “rom Hsync to next Hsyne.
2. Ween CHNTSEL iz "H' or"Opern”, CLA count .2 st at 1344 [CL].
3. Tris GLK count mue: ke equa’ lo CLK count of input s:gnal.

Tahle 3. CLK Frequency Select (MOD to MODG: 2 bit)

MGDT1 | MODD GLK frequancy  [RHz)
¢ 4 Prrhibit
5 1T estca
1 o i 50 tc 65
! 1 20t 50

Mates 1. Sat up the MODT and MOGE complying with inpus CLE frequenay.
2 Wren SNTSEL is "H” of "Open”. C_K frequency iz set 85 to 72 MHz.

EXPANSION FUNCTION

HOW TO USE EXFAMSION MODE

Expansizrt made is a tunstion to expand screen, For examp.e, VGA signal has 640 480 pixels. 3ut, it the diaplay
catz can 2xpanded to 1.6 timas varically and horizanlally, YEA screer image can oe displaved fully an e scrash
o KGA resowtion.

Th s LC0 module has the funclion of expand:ng verical directicn as shown in Table 1. And sxpanding harzontal
ciracticn is pozsib.e by cetlivg inpy CoK frequency which is quivalent to the magnification. Itis necessary io make
tha CLK outgde ol this LCD module.

Tha selow image is disp.ay example, when DE tunctior -5 dafault and HD and WO is sat ta most suitaols Peque~cy.
Andwhen DE funchen . uzed, HD ana VY0 Bacame defauit. Adjiusiment the dispiay to the best posinon by DE s gna .
F:ease adapt this maoda afler evaluanng display qualizy. because the appearance of expansion mnode i happered
|2 mecome kad some cases.

1a
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The “ollowings snow aisplay maanificat cns for sach made.

. ) Magniizatizcn
rpu; display Mumba- of pixels
‘Wertical Harizar gl Mole
KiGh 1524 VB2 1 1
INGA BCD  BLOD 1:3E : 1.25
ViEA B3 4RO 1.6 1.6
VEA e TEl 400 1.6 1.4
eE0T 541 400 T
PR I 232 EBz4 1.2 - 1.2

Mot Tma horizontal magridication multio es the ~put cloci (CLK .
[rput CLKE = systare LK norizontal magnification

Example In case of XGA and WGEA, CLC frequercy can be decioed as foilows.
AGEAL fsystern C_K (03 MRz 1.0 = 65 MHz

WiEA: feyslern CoK (573 MHEn 1.6 = 40,28 MHz

SETTING SERIAL DATA

Input signal Madule 2erial data 2eting
Hao-izental verical -5E HL | v
Fysterr | | Gane Da=" | Caam CaF~ Clenlalion
Mode CLEK }:';;:‘ : i"ém numker numker :‘;""mala G
[MHz] L ! 172l [ZLK] [ZLK] [4: 1
Ry | =X — (Cr o [Aa) Wer. mag. (31 Hor, mag.| = (L
XisA, "OBS 45 .56 §9.004 134 248 BOE s o1 B 1 [ = e
(1124 TRE! TE SEATE TILDES 1325 283 S0E AE '
Tars | eslbzs 75029 1412 272 GO0 KR
I &z RT.283 | 49725 T4E 11EZ ZEE GET L3 ] 1 E BYO12
LR i
SWEA 357 25,186 BS.ZE 10E4 206 G258 24 &l 125 Bl 125
Ann BOO: 437 ar.are &80T 1055 21E G2E v
or 48,077 721588 1042 184 BEG 29
49.57 | 46575 T3 1LasE ) dal GG 4 !
WA 251787 | 31459  EEG4 530 144 5256 35 DY I <1 X
CEAD 4m0; .50 3T EBT Vs L 168 520 K|
31.87 376 TS 540 184 500 18
0,247 350 BB BBT 54 180 R4E A
WIGA taRt 258.3227 | 31.458 TO.O0ET =N 183 448 ar A 1.4 BY 1.4
TED 400% 3.5 WTO2T . HE.D4 35 -l 445 B4
FCa8a01 C21.0R3 | 24827 | 54432 AL “d4 4440 a3 Rl 18 By 1.& 442
RAG 4000

* DEP = Jispiay Siand Period. DSP is total of 'pulse-width™ and "back-parch”.

Motes 1. HO and WL ara approximare value. Set HD and W0 n case of adjusting display "o the screen cerler.
. The pulse-wiath of Meyne, Weyne and Back-porch sre the sama as XGA-mode. (Stardard-mode.

. HEE sae CLK nurrber of tanle T,

. FC see rorizonta coeidion of table 6.

th 4 [+ k3

. WD sea vertical position of table 3.
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LISPLAY IMAGE

11 SViGA mode (800

500

— K& (1024 x TSE]

——

TR

et

Slack ditplay araa

=

P

Hanzenta: == 25 (1000 pigels)
/ varkcal b ot 25 (T30 pinals)

2] VGA mode [640 480}

31 PCA801 mode (Gdll

4y WGA text made (T30 400)

3 832 624 MAC mo

400}

Horzar-al: = 1.6 01324 pixelz:
Varica . 1.6 (TA8 pixels)

WISA (1024 5 FRG)
-

Elack display arza

Honzortal: = 1.6 (1024 pisalz]
Vartical @ ox 1.6 (G40 pire.s:

—— KA 024 = TES

Slack cisplay araa

Heorizamal: » 1.4 {2008 pixels)
Vertizal  :ox 1.5 [RAD pixels)

de (332

o READEZ = TGS

"'\-\.\_\_\_\_-

Black disp.ay araa
-

-

-

Harizanal. = 1.2 [S98 pixelz)
Verical o= 1.2 (743 pikals)

17
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INPFUT SIRIAL TIMING

XGA MODE (STANDARD)

Mare Symbol Min. Tvp. gy, it reriark
CLKE Sraguecy 1 2.0 LN H Ton MHz KGA sandad
! — 15 38E — =
; Rise i Fall . b : - 10 T —
Pulse-wid:h wihe 0.4 0.5 0.G — —
—-EyNc , Pariad : th 1640 2DEFY | 22T It 48383 KHz fepl
’ —_ 1344 — CLs
: Display thd — 16.764 — ITE —
i —_ 1024 = LK,
Fror-porch +F — d.358 P uE —
10 24 0 — CLK
FPulse-width. thp — 2432 — s —
16 13 0 — CLk
Bacs-parch tht 1n | 244z sy Ml
44 7 a0 — CLKE
Filzg-widtt - Back- poech thil 18 — — TR —
Vavnz ~ dsvne timilrg tran 4 — — ns —
hvs 1 — — CLIK —
R sa ' Fal “hirf — — no ns —
W i Fer o ; Ly 12.3 16.865 18.5 rs G0.0704 Hz [we.l
' 406 — H
Lol | ted — 15,5587 - s —
— THE — H
Frant-aarch wf — G203+ — s —
| 1 ;3 o H
! Pulzg-widlh tvp — " 24 06 e it
) a — =
Sazk-porch il 509 53 — s —
) 29 — ol
De Set up dime lds 2 — — ns —
Hald time wdn 4 — — s
Hime f Call tort — — 10.4 3 —
Analag - da 4 — = ns =
RiEE

Mate  Rinimum valies of Back-porch (thb] must be sat'sfied with both 1.0 gs angd 44 CLK,
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W
by
WEYS
1 b b
.-. -Vd -
Display period
h
(v}
Hswreo
na Wy :
= _trd i
“hpb
Disp.ay pernd
ORUNER ISR LRI IR AR o
wayno il
IRLLE s Oy SRl Lnen i
Lt Ihes
Flsyns

WiH
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TIMING FCHR GENERATING CLAMP SIGHNAL INTERMALLY

Hayre

Dizolay
pericd
it =
IE
CLAMP
T .
MOD® | mMaDz 1A 1ok | 8 CLK | 1)
a L Prehibit
g g 44 ' 32
1 i ad s 200 riremum
i 1 uE | a

Mate Exclucenoises onanalog R, G. B sigral, because analog R, S, B signals are the back eval reference during
CLAMP = L. | noises are on e analog signals, luminance level o® displzy is changed and Lhe display

hecomes bad.

TIMING FOR [MPUTING CLAMP SIGHAL FROM OUTSIDE

Hayre
Dnsplay
poricd
: i
E e o
it -
CLARMP
lHem “in, Tvp, . [LETS Uni- Memarks

L8, a1 — — JTiE —

-] 0.3 == e L% —

s 1.2 — | — ] —

Make Excluaencises amanalsg R, G, B sigral, becausa analog R, 3, B sighals ace the b ack aval reference durng
CLAMP = "L, f noizzs ame on ra analog signals, luminance level o display is changed and the display

becorres bac,
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INFUT SIGMNAL AND DISPLAY POSITION

FOR DESEL = “L" (XGA standard timing}

Pixels
Dfra.m; L0, 13 Lo, 21 R el Di0,1323]
o1, ' Ci1,11 Ci1.2) . . T8 I nicH]
D430 ez 1) D220 C Co DIz 1023)
LHTE? O HTET DTET.2) S s D024
WP tvb
Yeync S

XGEAMada =
(CMTSEL = 'F" or ‘Open')

LR R REEEE

I
R
ra
(2]
ca
-

O 0

B DI0X D[t %) DIZX

Hsyna _-l i R
I—H—Iﬂl—ll—ll_l_ﬂl—lﬂﬂ

X3ZAa mode = 1 2 4 o 296 2ar 208
ICNTSEL = "47 or "Oper™ —

F ——

Cix0: DX O2x)

Mote tda shoud be mmimum 4rs

21



NEC NL10276AC28-01

FOR DESEL= "H"

o _JLILILILIL - FLAL LT

st tih i

—_— -— —_

| [ ||

(e

' thp

" | ~ T

L, rivsl d vad - - - | El

Waynz [

MU T

LI - ]
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GOPTICAL CHARACTERISTICS

iTa=25 C, VA0 =12 vODB =12 V]

e Symoai Condition Min. Typ. Rz, | Lini: Rermark
antrast rotin GH, Bes: conras: angle = 200 B — Merke: 1
AR =0, fL=0 . AU0=T7
WhiterBlack |
¥= 2.2 viawing angle 30 151 — | ==
gR =1 fL=0,./r0O=3
White!Slack
LLrinances L urias wikite 150 ni — = et hote 2
Luriinance un ormiy — W te — — 1.30 — Hote 3
Colar garnus C FER =0 . 4L=0C,6U=10, 2 — ko —
A0 =10, A camer tn NTSC
Responsa lire tpd Whka to blask i B — 44 rs Mot 4
Feferance data
iTa =25 C, VGO =124, VECDBE =12 V]
HENg! Symbal Condition RLn. Typ Mtz Uniz
Wiewing arngla 1angs AR CR=>1C.egl=0 aD=0 AL a0 — cag.
g. 40 30 — . dag.
au CE=10 FR=0.8L= G 10 15 — deg.
6L 25 ar — e,
Lurinanca contral — kAax.rum MCA = H — 20 e 190G - o
a EREPE _ . ) e a
rarge by BATH/BRTL luminance: 104 % AR =L — 40 b 100 _
Nates 1. The corirast ratio is calculales by us g the folowing formula.
: . y Lumirance wiik all pixgis in mwhite”
Conlrasl ratic [CR) = - - - — =
Luminarce wiih all pirgls in "hlack
Z. Theluminznos is measured after 20 minutas fromr ine modu ¢ work s witt allp xelsin“weile”,. " atypica

value % mzasyred after lurrinance zaturation.

a0l cr

_—

PR o-cdatscor

LC > madu's
2. Luminance unitormity is calculaied by using tha following formula,

Maximium luminance

Lurmnance unifarmily = Tt s
imirnum luminance
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—na lurminance ‘s measzured at naar the tive points Snown belaw,

— = Zolir
2505 512 TEL
L]
Cigas | e o & 192
------- 3 and
ST 4 a-- 576

Motes 4, Definitions of view ng angle ara as follows.

Marmal

12 aclock

5. Jefinitions of *esponze time is as follows,
Fholo-deleclyr cu; ot sigral is measured wher ha lum nance changes “white” 6 "black”. Responso
time is tre bme belween 10 % and 100 % of the phate-dslector cutpa amolitude,

: 140 %
White

Lumirare
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“laxt figures and santznce are very impartant. Plegse undarstand thasa, then read lhe taxt of a oook.

f CAUT“DN This figure is & rmark that vou will gat hurt andfer tha modulz will have danmages

whgn you mase 3 mistake to operale.

This figurs is 2 mark Irat you will get an slectic shock wren you make 3 mislake Lo aperate, |

This figurz is @ rmark that tha LD madule will give out smoke or gatch fire when you rmake a
mistake to operale,

This figure iz a mark thai you wil get -uri when you make a mistake 12 noarate.

CAUTION

Da nos tewch an inverlar —-cn whins 8 stuck & caution lapel-- while the LEC module is unser

the nperation, because of dangerous high voltaga. :

(1 Caution when taking out the motdule

<t

2N Caud
=1

L

<t

=l
EL s
=B
=T

=f=

Pick the puuch enly, in takeg oul modula from a carrier Box.,

ucn tor hancling |he moaula

Ae the elacirostatio dischargas may break the DGO mooule, handle the LS D module with care againsl
eectrostas ¢ discharges,

é As tne LCD pane and bacrlight ¢lemant are made from fragile glass reaterial, impulse ana
pressurs b2 the LCD module showd be avoidad.

&% e murace of polarizer is very soft and easily scratchad, use a soft dry clolk wilhout chem cals for
c'eaning.

Cc not pul the slerlface connactars inar out while the LGE module is operating.

Ful Ihe modsle display side aown en a flat horizantal plase.

Fandle co*neclars and cab as with care.

When the Tiodu @ is operating. do not lose CLE, Hsyne, ar Vayne signal. If any ane of tnese signzls is
last, the LD pane' would be damaaed,

Tne torque ot mounting screw showd be 0.392 N (4 Kgf-em) 858,

(31 Caution for the atmosphers

5=

P

Caw drop atrmosphere should ba avoided,

D ol slore andior operata the LCD module in a high terrperalure andiar F.gh ~umidity atmaschere,
Staragsinan eleclrm-conductive polymerpackicg pouch and under relativaly [ow temperaturs atmosphers
iz recommanded,
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<%= This moduse uses cold casnode Muorescant amps. Trerefore, the life time of lamps hecomes shorl

conspicuously at low tamperaiare.

2l e
Lo not operate tne LCD module in a high rragretic feld.

id] Tautio~ tor ire module characténislics
<1» Do nal apply fixed pattern aata sigeal to tre LOD maodule at predust aging. Mpplying fixed pattern tor
a long iime may cauge mags slicking.

51 Other cautions
<1= Do notdisassemb a andlor reassemple LCD module,
=2> Do not read sl variable resistor or switch efc.
=0 When raturning lhe reodole for repair or elo., pease cack the modula nos o be orokan. We secommend
o the ariginal sh pping packages.

L.quic Ceystal Display nas tne lollowing stecific characteristivs, Thers ars not delects or malfuncticns,
~ne g splay condition of LCD module may be affected by the ambiant tarmparature,
The LoD maduls uses ccld cathods ke for backligh:. Optica. characienstics, live lum nance or uniformity, will

crange doring lirma.

Lineven brigeiness andior 2mall spots may be noliced depending an different display paterns,
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[MEMO]

M part of this documan® may pe copieo ar reoroduces inoany farm or by any maans wthout the prior wiitter
coneent ¢f NEC Sorporation. NEG Corporation assumes 7o respansibilily far any errors which may appearin |
‘His doczmert

MEL Corporalinn doas n:utass:umean:.rlial:uilityfn;:-r'.r.fringerr'.ent:ufoa'.ants:couyrightsornt!".erintellef:tualprcperly
rigrls ¢f third parties by ar arisirg from use of a device described herein or any othar liablity arsing from usa

of such device. No licanse, ei her express, imelisd or otrerwise, is granted under any patents, copyrightz or other
intellasiua, procerty rights of NEC Sarearation o others, |
WA g MED Gorporation has baen maging cont.nuous afiort to apnance the reliabilty of its semicorauctor devicas,
lhe possibility of defects carnot be el minated entirely, To minimize rigks of damage o injury Lo persons or
praperty arising from 2 defecl in an NEC semiconductor device, CUSwmerns m.:5t incorparale sufficient safely
measUres in its desian, such as redundancy. fire-conlainment. and anti-failura tealures.

MNEC sevices are classifiad ito tre [ollow.ng three qualiy gradas:

"Standard”. “Special’, and "Epeific’. The Specific quality grade applias only ta davices developad based on &
customer desigrated "guality agsurance program’ tor a apecific applicatian. The recemmended applizaticns of
= device cepend on its qualiny grade. as ind caled beow. Custamars must chacs the quality grade of each device
bedore using it in & particular apglicatian,

Standard: Computars. ofce equipment. communications eguipment, t2st and rreasdsrerment equioment. |
aodio and vizual squipment, home eleclronic applianchs, machine lools, personal slALironis
aqu.prne~t and industrial robobs

Zoacial:  Transportator equiptnent {astomchbiles, trains, ships. g1g,], traffic contrel sysierrs, a~li-disastar
gysteme, an.-crima systems. safaty aquipmenl and madical equipmen: (nol specifically desigred
for li%e suppart

Specfic;  Alrcrafis, aerospace equipment, submersicle repaaters, rocwear reactor conwrnl systems, lile
support Syatemns or medical equipmeant far life suppert, £14G,

The o.alicy grade ot NEC devices is "Standard’ unless otherw se specifiad in MEC's Data Sheets or Data Boaks.
If rustomers inlend o use NETD devices for applicaliong ohar than trose soecitied for Standard c.ality grade.
tray srould contact an MEC sales represenialive in advance,

anp-radioactiva desian is not mplemenied in this prodact.
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