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{1} Ilatrodoccion
Sharp Colar TFT-LCD module is the active macrix LCD (Liguid Cryscal

Display} produced by making the mast of Sharp's expercise in liguid-

erystal and semiconductor technologies.
" The active device is amorphous silicen TET (Thia Film Transistor). The

module aceepts full color video-signals (composite video and apalog ROE)

F

conforeing to the HTSC({M) system scandard.
When additignally pravided wich the baeklight-driving DC/AC inverter it

i3 applicable to pocket TYs and varicus display monitors.
/
(2% Featunres

TFT-active matrix-LCD drive system

«234V ¥ 479K (toral 112,086) dots (delta configuration)
+5)im,lightweizht and compact

(DActive-area / Qutline-area=53% (@ Thickness=20.7nm (I Weight=180g
+Built-in videa interface circuit {including chroma demodulater, picture

tone, video AGC circuit) and control eircuit respensive ta conpositce

video signal
+Also responsive to standard analog RGE video signals

«Further RGD signals can be superiaposed oo composite viden signal

{In this case, RGE signais shall be digital input signal for 8 colors
display)} |
-High quality full coler readition with backlight source incarporated,
-Yiewing angle: &6 o'clock direction. (LO&NCOIL)
12 o'clock direction, (LQ&NCOZ}

-

(3) Constructian and Oucline
The module consists of a TFT-LCD panel, driver ICs, caontrol PWE nmounted

with electranic circuits, fluoresceat tube, reflector, frame, front and

rear shielding cases.
(Backlight-driving DCfAC ioverter is not built io the madule.)

¥ Illuscracion of TFT-LCD panel : Bee Fig. 1.
'+ Construction of TFT-LCD module : Lee Fig. 2.
t Outline dimensions aof TET~LCD module : See Fig., 3.
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“{4) Hodula geomelry

Table 1
Parameter Specifications Unit | Remarks
Display format k7 {M) 234 (H) dots
Active area B1.9{Wyx&1,B(H} mm
Scresan aize L{diaganal) inch
Dar piceh .17V {20,264 {H) mm
Docr configuration R.G.B Dalca configuration -~
putline dimensian LI, 2 (WIxaS,. B(M)x20.7{D) mm [ Note &4=1]
Welght 180214 4
[Hote 4-1)] Excluding pratrusions j
(5) Taput / Qurpuat terminals
5-1) TFT-LCD panel driving section
Table 2
PinHa.Frmbulifu Nescription Remarcks
} H5Y o | Internal! horizoaral sypc. signal{In phase with VES)
3 | ¥sY | ¢ | Internal veftical-ﬁyn: signal {In phase wich YEB5)
3 {T5T | -~ | This shall be electrlcally opened durln: operation.
4 | HC - | This shall be electrically opened dnr;ng pperation.
5 TST _ | This shall be elactrically opened during aperation.
& CHD 1| Ground
7 VSW i | selectian signal of two sets of video signals [Note5-13}
A CHD i | Geound '
T Vese |5 | o e e T e a el T [Note5-2]
1¢ | YSH i | Positive pawer supply valtage
11 YRS i | Compasite video signal [Hote5-3]
12 BRT i {Brightness adjusting termipal [Hoted-4]
13 | CHT i | Contrast adjusting terminal s
14 | COL i Coler gain adjusting terminal ’
5 TINW i [ Tint adjusting rerminal ’
16 V3L i | Hegative power supply voltage
17 | ¥YRI { | Calor video signal (Red) [Hote5-3]
18 VGI 1 ’ {Green} r
19 YBI i ’ (Blue) !
20 GHD 1 | Ground
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In the following descriptions, "Kigh" means V:." and "Low" means “GND".
[Mote3—1] Selects input signals, compasite or RGH
(D When VSW is "High" or open, compoesite videa signal (Fin He.13) is
selected,
@ When V¥5¥ is “Laow", RCB signal ser (Fin Wao.t7 rhrough 19) 1is
selectad. |
[Hote5-2] Common electrode driving signal(¥csw) generated in cthe module 1is
abserved aon the pin. Should be oapened during eperation, as the IC
campanent of V.ou (¥Wene) 1is fdjusted to the cpcimum value with V,y and
Y., being the typical values on shipping.

Bur, in case of change of the aptimum value (for example, lovering of
the power source), it showld be re-adjusted by ihe built~in variable
resistor [(VYege) or external circuit shown in Fig.35.

Refer ta (Appendix-3) "Adjusticg methad of sprimum DC bias volrtage™
for re-adjusting.

[Note3-3] Similary 1o case of .RGE inpur, npﬁly comppsite video sSignal or
composite sync. signal (with negative polarity) for sync. separator.

[Nore5-4] Brightness, Contrast, Color gain and Tint are adjusted by the DC
voltage supplied ta ezch pia. (Contrast, coler gain, and tint are not
ayalable for RGB signal input) ‘

They zre adjusted to the optimum value on shipping, but, they can
be re-adjusted by the built-in wvariable resistor (RRT,CNT,CRL,TIN) or
external circeit shown in Fig. 5.

* {However, as the contrast is adjusted to nmaximize display
characteristics, ip is recommended not to readjust it and ta remain
puter adjmstment terminals open.)

[Note5-5] (D Responsive ta 0~0.7¥pp analog RGB signal when ¥SW is fixed to "Low"

& In case of superimposing on composite video signal as on screen

display ({ref; MNeote 3-1}, RGE =signals shall be digital signal

(Low:0Vp-p High:>2¥p-p avalable for 8 colors display)
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-2} Backlighe driving sectian
Tahle 3
bian. Symbol| 1/0o Dascription Remarks
Lt [ YBL 1| i | Input for thermal fuses [Notel-6]
L2 NC - | No connection
L3 ¥YE 1 i Power supply for fluarescent tube filament (1)
La | ¥YF 2 L . fMote5-7)
LS [ ¥F 3 i Power supply for fluorescent tube filament {2}
La ¥F 4 1 ' p
L7 HC - Ho connection
1.3 VBL 2 o Qutput frem thermal fuses [Note5-5]

[Kore5-61 Thermal fuses are connected between the L1 and L3 terminals in the

[Katel-

Cavrion:

]

-

backlight unit. When coonected with imput power lime of DCJAC ipverter
for backlight, the terminals can protect the backlight unit against
pxcessive temperatures rise at the lamp electrodes.

Should be grounded hy Ehe backlighc d}iving DCFAC inverter,as the L&
terminal is conpnected with the reflector.

It will be grounded by the optionzl DC/AC inverter.

{(For internal electrical connection of hacklight unic, see Fig.(i)

bhelow.)

Fluarescent

Tharpal fuses
1 7 tuba
7 /7

(Fhitel

(Al | S |l
e fad i —

]
)

ENd
;Cannectﬂﬁ/ﬂ .n,f:mrl I / )
f

=

N

(Yellaw)

ol Dol Ll [
|Cl:r—--'|'{2l'.‘-f:.1‘4

Fig. (i) Wiring diagram of backiight unit

Shielding case is separated from GHND cerminal and electrically aopen.
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(6) Absolute maximum ratinéﬁ.
B-1) TeT-LCD panel driving section
Table & GND=0V Ta=23T
Parameter ! Symbol HIN HAX | Unit | Remarks
Positive pawer supply valrtage ¥y -0.3 +6.0 v
Hegative power supply volrage ¥eo -9.0 +(},3 ¥
Video input signal | Vi, — 2.0 Vp-p | [Noceé~1]
¥ideo Input signal 2 / Vi, — v.H-n.q Yp-p | [Hoteb-2]
Digital inputfeutpub signals N ' -0.3 V,H+ﬂ.§ ¥ {Noted-1]
D B ian ol o iving aignal Vise [r-0.3-1.5 | ¥
Picture adjusting tecnminal voltage ¥pie ~0.3 [NMgy-0.3F3 ¥ [Hoteg-4]
SCcoragea temperature Tstg | =25 &0 L
Operatinyg temperacure | Panel temp. Topp 0 60 T [Wateb~5]
Anbient temp. Topa 4 40 T
[Woteb-1} YBE termingl (compoesite videso signal) |
[Woted=-2] VRI,VCI,VBI terminals (RGB signals)
[Hote6-3] KSY,VSY,VY5W terminals
[Noteb-4] BRRT,CHT,CCOL,TIN termznals
fHoreb-5) Maximum wet-bulb temperature 38T or less.
Ho dew condensation.
6-2) Backlight driving section
Table 5 Ta=23T
Parameter Symbal HIN HaX | Unit | Remarks

Filament volcage Vi — 8.5 Yrms
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(7Y Elecrtrical characteristics
1-1) Recommended operating canditinens

Ay TET-LCD panel section

Table b GND=0Q¥ Ta=25T
Farameler Symbol | HIN | TY? { HAX | Unit | Remarks

Positive power supply voltagel Yiu +h. 3] +5.0 | +5.2 ¥ |
Negafive power supply voltagel Vi, -7.6 | -8.0 | -8.4 ¥

Yideo iaput signal amplitude VBS 0.1 1.0 1.1 Vp-a | [Nace?=-1]

(peak level) Vesa (1)) — 0.7 - Yo-p | [Note7-2]

Veoa (231 2.0 — 4,0 Vp-p | [HoteZ7-13]

Fideo input signal DC component Yipe -1,0] 0 +1.0 Y [Note7-4]

Digital input | High level ¥ix +3.5 - ¥sn ¥ [oral-3]
valbage Low level Yo 0 - | +1.5 ¥

Digital output { High level Yau +3.15 - Yk ¥ [ Hoca7-8)
volrage Low level ' Vor 0 - +1.5 L

De iz volites of sommen 1 wie [ -3 [-3.3]~2.5| v | (Nota?-7]

[Mate?-1] YES {conpesite videa signal} Input impedance : 73[
ﬁmplitude nf sync. signal : >0.2¥p-p

[Hote7-2] YRI,YGI,VBI terminals (RGE siznals for analag display)

Input impedanse @ >10%0
[Hote?-3] ¥YRI,VCI,YB[ terminals {RGEB signals for superimposing)

Input impedance : >10kQ
{HoceF-4] ¥BS, VRI,¥CI,VBI terminals
[Hote7-3]) " ¥3¥ rerminal

Toput impedance :  »50k3
{Hate?-567 HSY,¥5SY terminals (Internal syne. signals).

Load resistance :  »20k0

[Hote?-7)] Adjusted for each module so as to attain marimom ceptrast ratia.

Refer te Appendix-]) for adjusting.

-
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B) Backlight driving sectian
Table 7 | - Ta=251¢
farameter Symbol MIX TYE MaX Unit Remarks
Lamp voltage Y. 95 110 125 Vrms
Lame currcent I, 13 15 18 | marms j(jusc for reference)
Filament veltage Yy h.0 6.5 7.0 Yems
Filament curreat I, 58 b 14 | mAras
Fraquency I 20 54 kHZ
Kick-off voltage L 6% | j — - Vrms | [Hote7=8)

[Noce7=-8] The raflector should be grounded.
# O DCFAC inverter for driving hot cathode fluerescent tube (HCFT) is not buile

in the module,
DC/AC invercer for external coonectien (Meodel Ho.: LQOJ0OG) 1s optionally

available.

{-2) Power consumptien

Tahle 8 Ta=24T
Parameter SymbolCondition MIN | TYP | HAX | Unit | Remarks
Pover Pan it iva rene | Tan Pax=t5.04 — [+30 b 115 | aa
consuaption vt 02 T raueetof = |55 ] 0| ma |
section Tatal o - 0.289 1.2 ¥V | [Hote7-97
vracoamymgtian oy by e [ T T 2aa] W [ (Heser-10]

[Hace?-3] Exeluding pewer consumpticn by the backltght,

[Noce7-10Y Calculated refersnce wvalue (I, x¥.).

F-3) Circuic diagram
The circuit block diagram of TFT-LCD module i1s shown in Fig.4.
(Far detail, refer tao (Appendix-1) and [Appandix-2).)

The reconrended external cireuit for TFT-LCD module is shown ic Fig.S-

Cactian: Turn on or off the pover supply (V:y and Veo) at the same Cime.

Be supre Ko supply all power voltfages before inputting input =signals.
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?ah} InpurfQutfput signal waveforas
Shaun in Fig. &

Cautian: Input standard composite videg f{or sync.)signal marching "for NTSC(M)

svgtam in VBS.

A leng time input af non-standacd sync. signal may cause flicker ar

degradaction of display quality.

7-5% [opur/Cutpur signal timing charc

Shown in Fig. 7

Table ¢ shows the timing specififations.

Table 9 | fu215.TkHz, fv=60Hz
Parameteg Symbol] MIN TYP HAX Pnit Remarks
Horizanecal | Iaput pulss width rowag| &.12 L 7 3.7 Fsec
Lyne, Qutpur pulse width T wes] 2.3 4.7 LA hﬁec faf, [Note7-1i]
Horizental sync.phase difference | r pd | -0.1 2.7 psec [Horal-12]
Vertical sync.output pulse width | z vs 243 156 269 hisec| 4/fa
Vertical svnc. phasa difference r py 121f?q|1?f9q133f1ﬂﬂu:=c [Noce7-13]}

{Supply voltage condition: Vyy=+3V¥,Vy =-8Y)
[Hote7-11] Adjusted by variable resistoc (H-POS).
[Mote?-12) Variable range by variable resisror (H-POS)
{Positive when HSY proceeds YBS.)
Adjusted value 1+ ropd= 1,3+ 0.7 psec
[Mote7-131 Odd field/Even field ( 2/fy/1.5/fy")

7-6) Display time range
{(a) Horizontally
12.0~6].9 psec from the falling edge aof HSY.

(6) Yartically .
19~ 252K from the falling edge of VSY,
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Parameter Symbol | Condition | MIN | TYP | HAX Unit Remarks

Viewing angle range | 4411 CRz 1D 1oy - - Dagree LQ4HCO|

3412 CRz 14 1q(3a) - - Degree {LO4HTO2)

192 CRz10 b5 — — Degraa FHnte 8-1,12)
Contrast ratio CRmax |  §=0° 0 | - - tHntu 8-2,3)
Responsa Rise Tr i=T13" - 30 - ms tHu:u E-1]
time Dacay rd / — 50 - ms FHute -4
Brightness Yo 100 120 — nt ante g=5]
Colar temperature X, g =0° -~ |7900| - X  {Hote B-5)
White chromaticity e a.247) D.297% 0,347

y u.zaz’ 0.31% 0.362

[NoteB~1] Yiewing angle range is defined as follows.

Fig.(i) Definition of viewing angle range

Norral
11!.'[! -I!I-ﬂ]. 2

4B2

Ap2

712 o'clock direcrion
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IMote 3-2Y Applied voltage for measuring eptical characteriscics
3} Yeae must he adjusced by the (1) Flicker measuring method or the

(?) Contrast measuring method described in the (Appendix-3)
“adjusting method of aptimum common electrode DC bias valrage".
) Brightness adjusting terminzl (BRT} should be opened.

c¢) ¥idea signal! of ceference hlack level and 1003 white level must

he input,

[Note 8-3] Contrast ratio is defined as fellows.
Contrast ratio 11 caleulated with the following formula 1in the

aptical characteristics measering method shown in Fig. &,

Contrast ratia [(CR)
- Photadeceltor output with LCD being “dhite”

Photodetegtor output with LCD being "black™
[Hate &-4) Input signals ace applied to the area neasuced Lo make the area

wuhite" and “"black" respectively, and change with time io Cthe

phatadetactor output is measured in the optical characteristics

measucing method shewn in Fig. 8.

53
3 s "Thite” “Black” ~ “Fhite”
5 81 100% < -
2= 9058
= @
==
E e
(]
L5
.

10% f

0% > 4

Tr :r"d
‘o Time
Fig. (i}

[Hate 8-53] Measured on the cencer area of the panel at a viewing cone 1" by

TOBCON luminance meter BH-T.
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{9} Machanical characteristics

9-1)

9-2]

9 4)
A)

External appearcance
Thers shall net be any conspicuous defects, (See Fig., 3. "Ourline

"dimensions of TEFT-LCD aodule™.)

Panel toughness
The panel shall nat break when the panel center is pressed with 2 kg farce

by 15 mm dia. swmaath flat surface.

(Caution): The least force can cause funcrional troubles if ir is applied

on the active areaz fnrfu lang time,

Haximum resin region

A% shown in the illustration helow, resia may fill up to the same level as

a line connecting the uppar ridges of a panel and 2 sheilding casa.

Rasin region

ok,
n e %ﬁf!f!f

| Fig. (&}

-Shielding case

1/0 cannector parformance
1/0 cannector of LCD panel driving circuit ( FPC connectar 10 pins}

1} Appligable FPC; Shown in Fig. (v ).
i) Terminal helding force: 100 g or larger/pin
(fach terminal is pulled out at a rate of 25 & 3 omfoin.)
i} Insertionfpulling durability: Contact resistance not larger than double

rhe initial value after applicable FPC is inserted and pulled out 20

rimes,
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Z1.0%]
. LOiang
n.]rﬂ:, .oTTeL I 0.71%4 I e,
I |-'|IL-|- .||!..||II'II .. 7 *
L 1 |} ! | 1 H l I . W
a4 L J}ﬂ:?ﬂ:”]!-‘UHHJFHP:IFT_
a R . i 1 I J
NN AR R AR RS
1] =
1l
@ 1
H J;r—-__a*”f##;__ﬂhh‘*‘"dfdﬂﬁﬂxh%‘ﬁ
of W\ '
) o )
Ref. N Hame Macerial
) Base material Polrinide or eqnivelent materizl {25 wa Lhiek)
. Coppar foi! (3% e bhiekl,
@ Copper foil solder plated in 2 to 11 pw thichnesx
&y Coverlay Polyiside ot aquivaleat material
@ Heinforcing place E?Hezinfh?::;indu 0f equivalenl sxterial

Fig. (k) Applicable FPC for I[/0 connector (1,0 mm pitch)

B} I/O cannector of backlight driving circuit (PH connector & pins X2 pcs.) -
i} -"Applicable connectar housing: PHRE-4 {praduced by Japan Sclderless
Terminal)
i) Terminal holding force: 100 g or mare/pin
(Pulled out ar a rate of 1 through 5 mmfsec.?
i} Insertion/pulling durability: Contact resistance nac larger than dauble

the initial value after connectors are insarted and pulled our 20

times,

(10) Pisplay quality _
The display gquality of the color TFT-LCD module shall be in compliance with
the Delivery Taspection Standard (Seapacate Sheet LBI-89901).
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(11) Handling instructiaons

Pi=1) Hounting of module

11=-2)

] . .
The TFT-LCD module 1s designed to be mouated on equlpment using rhe

mounting tahs in the four corners af the module rear face.
Un mouncing the module, as the H2.5 tapping screw (fasteniag tacque is §

thraugh 6 kg-cm} is recommsended, be sure to fix Che oodule ez rthe sape

plane, taking care nat to warp or. twist the module.

Precautions in mounting

Polarizer which is made of sofc/material and susceptible to flaw must be
handled carefully. Protective film {laminator) is applied on the
surface to protect it agaianst scratches and dirts, It is recopmended Lo
peel off the laminator immediately before the use, taking care af static
electricity.

Precautions in peeling off the laminator

A) Working environment
Phen the laminater is peeled off, statié electricity may cause dust to

stick to the polarizer surface. To avoid this, the follawing working

environment is desirable, |

a) Floor: Conductive treatment of | H or more on the rils

(Conductive mat or coanductive paint oo the tila)

b) Clean room free from dust and with an adhensive mat on the doorway

c) Wumidity: 50 T ca 70 T RH '

d) Workers shall wear conductive shoes, conductiva wark clothes,
conductive gloves and ag earth band,

B) Woerking procedures

a) Direct the wiad of discharging hlower somewhat downvard ta easore
that module is hlavn sufficiently. Keep Lthe distance betwaen
module and diséharging blower wvithin 20 em. (5ee Fig. {(vi-1).)

b} Attach adhensive tape to the laminator part near discharging blower
50 a5 to protect polarizer against flaw, (See Fig., (vi-ij ).}

€} Peel off laminatar, pulling adhensiva tape slowly to your side

Faking 5 or moce secand.
T d) On peeling off the laminator, pass the module re the next wark

process to prevent the module to get dust.
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Direction of wind of blower.

U U

Discharging r1_,AdhEnsive
; blower

20 ca or less

L Yodu]e
LI Of.
/

Fig, fvi-i")

Fig. {vi)

e} Wethod of removiang dust from polarizer
° Blow off dust with H; blower faor which sratie electricity

Frevenrive measure has been taken. lenized air gua (Hugle
Electronics Co.) is recoamended.

* Since polarizer is vulnerable, wiping shoold be avoided, [f wiping
15 npavoidable, wipe it cacefully with lens clesaing cloth,

breaching on it. "Bellesaime" {(Kanebg, Ltd.} is desirablea.

& When metal part of the TFT-LCD module (shielding !id and rear case} is

11-3)

saoiled, wipe it with saft dry eloth. For stubbgrn dirts, wipe the part,

breathing on itg,
Wipe aff water drap ar fingasp grease immediately. Lang contart wigh
waler may cause discoloration or spots.

TFT-LCD module wuses glass which breaks or cracks easily if dropped or

bumped on hard surface, Handle with care,
Since CHOS L5I is used in rhis module, take care of static electricity

and earth your bady when handling.

Frecantiaons in adjusting module

Adjuscing volumas on the rear face of the module have been set optimally
before shipmenc, Therefore, deo not change any adjusted vyalues, If
adjusted values are changed, the specifications described here may net be

satisfiad.
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Qrchers

Da not ekpaﬁe the module to direcr sunlight or intensive ultravialer rays
for many hours; liguid crystal is deteriorated by unltravioler rays.
Store the maduls at a temperature near the roaos tcempecature. At laver
than the rated sterage temperature, liquid crystal solidifies, causing
the panel to be damaged. At higher than the rated scorage tepmperature,
liquid crystal turns inte isotropic liquid and may not recover.

If LCD panel brezks, there mey be a passibility that the liquid crystal
escapes f{rom the panel, Since the liquid crystal is injuriocus, do not
pub it info the eyes ar mauth.lﬂhen liguid ceystal sticks to hands, feet
ar clathes, wash it oot immediartely with sQap.

Observe all other precastienary regquiremeats in handling general

electronic companents.

{12) Shipping requirements

12-1)

12-2)
@
@

Packing form {5 showa in Fig. 9.

Carton storage rcondition
Number of layers of cartons in pile : 10 lavers Max.

L

Environmental conditinmg

* Tamperactcure 07 to 40 T

* Humidity 60 IRH ar less (at 40 T)
Ho dew coandition even ar a low femperature and
Righ hemidity

Atmosphere . Harmful gases such as acid and alkali which corrode

electronic components and wires maost oot be
detected.

“ Storage pering . About 3 pmoaths
Opening of package To prevent TFT-LCD nmadule from being damaged by
" static eleccricity, adjust the room huemidity to

i@ Z3X ar higher and provide an appropriate measure
for electrostatic earthing bafare opening the

package.

(t3) Reliability test items
Reliability test items foc the TFT-LCD module are shown in Table 17.
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Religbility Testc lcems for TFT~-LCD Modula

Table 11

No. Test items Caondicions
1 | High temperacure Ta= § 07T 24 06H
storage tast
2 | Low temperature Ta=—=2 37T 2 40H
storage rest
High temperaturea
3 |and high hunidity | Ta= 40C-g5%RH 2 4 0 H
pperation test
{ High temperaturs Ta= A0 ? 4 0H
aparatiaon test
5 | Low temperaturs T a ~ (- 2 40 H
aperatiaon test ;
i | Electrostatic 200V «200pF (0 Once far each termipal
dischargse vest i .
T | Shack tesc 100 G5 ms, TX;1¥;£2 13 times far each direction
(IS5 C7021, A-7 Candition C)
Frequency range: 1 0 -~ 5 § Hz
Stroke 1.5 om
4 | Vibration tes: Sweap : 1 0 Rz~ 5 5 Hz— 1 [ Hz _
¢ heurs for each direction of ¥,Y,2 (& hours in total)
(JIS CT021, A-1Q0 Conditjion &)
1 | Heat shock test —_2 SC~=+6] T 5 cycles (2 hours/fevele)
' (1H)  (1H)

[ Result Evalvation Criteria ]
Under the display gquality test conditions with normal gperation state,

there shall be no chasge which may affecc practical display function.




_“ L02902-18

{14) Others
If any problem oe¢curs in relartrion ta the descriprion in the presenc

specificatians or other relevant irems, it shall be eliminated in all

sincerity through discussian.

This prodoct falls under “strategic product" according ta the expart
crade contraol ordinance in forece. And export af the item requests
an export license 1ssued by thé relaced authuqi:ies.

Please confirm us whether the licanse ig necessary since the ardinance

may be revised by the authorities,
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