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NOTICE

This publication is the proprietary of SHARP and is copyrighted, with all rights
reserved. Under the copyright laws, no part of this publication may be reproduced or
transmitted in any form or by any means, electronic or mechanical for any purpose, in
vhole or in part, without the express written permission of SHARP. Express written
' permission is also required before any use of this publication may be made .by a third
party. '
The application circuit examples in this publication are provided to explain the
representative applications of SHABRP's devices and are not intended to guarantee any
circuit design or permit any industrial property right or other rights to be executed.
SEARP takes no responszbil1ty for any problems related to any industrial property
‘right or a third party resulting from the use of SHARP's devices, except for those
resu1t1ng d1rect1y from deV1ce manufacturlns processes.
In the absence of confirmation"by device speE1I1cat10n sheets, SHARP takes ne
responsibility for any defects that occur in- -equipment using any of SHARP's dev1ces,’
shown in catalogs, data books, etc. Contact SHBARP in order to. obtain the latest
_dev1ce specification sheets before u51ng any SHARP's device.

SHARP reserves the right to make changes in the'specificationsh characteristics, data,
materials, structures and other contents described herein at .any time .without notice
in order to improve design or reliability. Contact SHARP in order to obtain the latest

specification sheets before using any SHARP's deV1ce. Manufacturing locations are also
stbject to change without notice.

Observe the follow1ng points when using any device in this publlcat1on SHARP takes no
respon51b111ty for damage caused by improper use of the devices.

The devices in this publ1cat10n are de51gned for use jn general electronic equlpment
designs, such as: ’

1Persqna1 computers - Office nutomation -:Telecommunication equipment
-+ Test and measurement equipment « Industrial control -
+ Audio visual and multimedia equipment - Consumer electronics

'The appropriate design measures should be taken to ensure reliab111ty "and safety when
SHARP s devices are used for equipment such as: : : )
+ Transportation control and. safety equlpment(l.e..aircraft; trains,autombbiles,etc,)
» Traffic signals » Gas leakage sensor breakers . .
* Alarm equipment - * Various safety devices ete. . : '

- SHARP's devices shall not be used for equ1pment that requlres extremely hlgh level of
reliability, such as: . ’

- Military and space applications « Nuclear power control equipment
» Medical equipment for life support

Contact a SHARP representatlve, in advance, when intending to use SHARP's dev1ces for
any "spec1f1c" appllcatlons other than those recommended by SHARP. '

Contact and consult with a SHARP rep“esentat1ve if there are any guestions about the
contents of this publlcatlon
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(1) Introduction _ v ,

The SHARP Color TFT-LCD module is an active matrix LCD (Liquid Crystal Display) produced
by making the most of Sharp’ s expertise in liquia-cryétal and semiconductdr technologies.
The active device is amorphous silicon TFT (Thin F11m Trans1stor) The module act:efrts
full color video 51gna1 conforming to the NTSC(M) and PAL(B G) system standards.

It can withstand an intense environment, the outline dimension is suitable for an auto-
‘mobile display, compact size, coxpatlble with 2DIN size.

(2)Features o

» Dual mode type. [NTSC(M) and PAL(B-G) standards]

* MBE-PAL, or MaBii("thinning” in Japanese)-PAL which enables the 234-scann1ng lines.
panel to dlsplay a picture with virtually 273-scanning lmes
* TFT-active matrix-LCD drive system with high-contrast.

© + 74,880 pixels (RGB Stripe configuration and full color) 5 diagonal size.

- Slin, lightweight and compact S o
ODActive area/Outline area="T0% ' @Thickness : 16.5am  @lass : 185 g (Max)
Bu11t—1n video interface clrcult and control circuit responswe to two sets of standard
R-G-B .analog video signals. : . : : .

* Reduced reflection as a result of low reﬂectance Black-llatrlx and Anti-Glared front ‘
-polarizer being adopted. - -

"« It is possible to use both the smltaneous and the mdependent tme samphng

* An external clock mode is aveilable. .

- Optical viewing angle : wide view angle (6 0’ clock direction. )

' ~ (Customers can use this module as a '12 o' clock viewing direction type’ by using~a
display rotating function to rotate right/left and up/down scanning d1rect1on
electrically. ) : : -

* This module includes a high luminance edge light that is excellent at low temperature.

- It is poss:.ble to use the dmmg frequency(f’ WM) for backlight.

(3)Construction and Outline
« Outline dimensions of TFT—LCD lodule See Flg 3 :
-+ The module consists of a TFT—LCD panel, dnver ICs, control PWB mounted wlth electronlc

circuits, edge light, frame, front and rear sh1e1d1ng cases.
_(Backlight driving DC/AC inverter is not built in the module.)
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" Tabel 1
Parameter Specification Unit {Remarks
Display format 74,8890 Pixels
S 9600 x 234N dots
Active area 102.2(x 74.8 M nm
Screen size (Diagonal) 13[5 ] cn
Dot pitch 0.1065x0.3195(M -
Dot configuration R-G:B Stripe configuration .
Qutline dimension 126.8(Mx89.6(M)x16.5(0) | m |[Note 4-1]
| Mass : 1 8.5 (Hax) - 4

[Note 4—1)This measurement is typxcai and sée Fig. 3 for the details .

(5)Input/output terminals and their descriptions

5-1)TFT-LCD panel driving sectlon

(Bi means digital input voltage, Lo means GND.)

Table 2
Pin No.| Symhol |.i/o Description Remarks
1 |"HSY |i’, ofInput/output horizontal sync. signal (low active) | [Note 5-1)
2 VSY |i, ofInput/output vertical sync. signal (low active) | [Note 5-2)
8 | PWM | o . |Terminal for output PWH of dimming back light. [Note 5-31
4 NTP | i | Terninal for display mode change of NTSC and PAL [Note 5-4)
5 HRV | i Turning the direction of horizontal scanning [Note 5-5]
6§ | VRV i Turning the direction of vertical scanning [Note 5-6)
T VSW | i |Selection signal of two sets of video signals | [Note 5-T]
8 SAM | i Terminal for sampling mode change [Note 5-8)
9 Vene i DC bias voltage adjusting temmal of common [Note 5-8]
. electrode’ driving signal
10 VSH | i Positive power supply voltage
11 VBS | i Composite video signal for sync. separator ENote 5-10]
12 BRT |i Brightness adjusting terminal [Note 5-11]
13 VR1 | i. Color video signal (Red) 1 | Positive (On
' : : h : -| when VS¥=Hi. )
14 VGl | i Color video signal (Green) 1 Ditto
15 VB1.|i Color video signal (Blue) 1 Ditto
16 VSL i ‘Nega_ti_ve power supply voltage
17 | VR2 |1 |Color video signal (Red) 2 Positive (On
: L when VS¥=Lo. )
18 VG2 i Color video signal (Green) 2 Ditto
19 [vB2 (i Color video signal (Blue) 2 Ditto
20 GND. | i Ground -
21 [CLKXC|1i Change the input/output dlrectmn of CLK gSY and VSY [Note 5-12)
22 CLK |i , ol Input/output clock signal - -

[Note 5-13]
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[Note 5-1)
[Noto'S-Zj
[ﬁote‘S-S]

[Note 5-4)
. [Note 5-5)
[Note 5-6]

Dote 5-71
INote 5-8j

"[Note 5-9)
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If CLKC="Hi’, this terminal outputs horizontal sync. signal in phase with

- YBS.

If CLEC='Lo’, this terminal will be external horizontal sync. input terminmal.

If CLEC="Hi', this terminal outputs vertical sync. signal in phase with

VBS. : '

If CLKC='Lo’, this terminal will be external vertical sync. input terminal.

PWY signal is used for the PYM dimmimg frequency and it is easy to get PWM signal
dimming by combining both HSY and PWM signal.Bﬁt please use this PWX signél

just in case of inputting standard NISC or PAL signal.

This terminal is to switch display mode, and it is NTSC mode when NIP is

‘High' and is PAL mode when NTP is ‘Lo¥’.

Yhen this terminal is 'High’, it will be normal and when it is "Low', it W111
display reversely on horizontal direction.

Vhen this terminal is 'High', it will be normal and when it is 'Low, it will
display reversely on vertical d1rect10n

This terminal 1s to switch input for groups of R,G,B color video signals, and
Input 1 (No. 13 to 15) is selected when VSY¥ is ‘High’ and Imput 2 (No. 17 to 19)
is selected when VSY is ’'Lov’.

s

" This terminal is to switch sampling mode. It is the independent data-sampling

timing at RGB dots when SAM is ‘High' and it is the 51multaneous data—sampllng
timing at RGB dots when SAK is ‘Low

This terminal is applicable to the DC bias voltage adjusting terninal of common
electrode driving signal. If power supply voltage is typlcal it is not.
necessary to re-adjust it, so use it in the open condition.

However, in the case that power supply voltage is changed, or power supply
voltage is reduced please adjust it externally to get the best contrast with a
resistor you add to this terminal, or semifixed r351stor, VCDC, in module A
recommended circuit is shown in Fig. 5. ' :

[Note 5 10] The sync. signal which will be 1nput is negatlve polarity, and is’ appllcable

to standard composite sync. 51gna1 negatlve one, in the same pulse’ level

[Note 5-111 DC voltage supplied to this terminal, makes the brightness of screen ad]ustable,

that is, the black level of video signal adjustable.

- Although this is adjusted in the time of delivery to get the best dlsplay 1n the

condition of open terminal, you will be able to re-adjust it externally with a
resistor you add to this terminal, or a semlflxed resistor, BRT, in module A
recommended circuit is shown in Fig. 5.

[Note 5-12) CLEC=" Hi’ :CLK, HSY, VSY terminals are output mode.

CLEC=" Lo’ :CLK, HSY, VSY terminals are input mode.

[Note 5-13] If CLEC='Ei’, this terminal outputs the clock for source drivers.

If CLEC="Lo’, this terminal will be external clock input terminal.
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- 5-2) Functional machlng and Input/Qutput mode
Table 3 : .
CLEC="Hi" ' ' CLEC="Lo"

Terninall SAN="Hi" : SAN="Lo" -~ SAN="Hi" SAN="Lo"

HSY Qutput L Qutput - Input Input

VSY Output . " Qutput - Input Input

CLE | Output "Dot clock” | Output "Pixel clock”| Input "Dot clock” [Input "Pixel clock”}

5-3)Backlight driving section

Table 4 .
terminals | No.| symbol} i/o function - ' : note
CN1 1 [VL1 | i]|input terminal(hi voltage s1de) [NOTE 5-14]
2 | NC - | non conn’actlon '
3 | VL2 i|input termmal(low voltage side)

[NOTE 5-14)low Voitdge side of DC/AC inverter for backlight driving connects with .
Ground of inverter ciremit..

(6) Absolute maximuﬁ ratings .

Table 5 . . ' ' GND=0V. T a =25C
Parameter ’ Symbol MIN MAX Unit Remarks R

Positive pover supply voltage. Vsx —-0.3 +9.0 v '

| Negative power supply voltage Vs -6.0 +0.3 Vv

Analog input signals Vi —_ 2.0 Vp-p | [Note 6-1]

Digital input/output signals - VI -0.3 +5.4 A [Note 6-2] -

DC bias voltage of common Veve| - Vsr Vsn v ' :

electrode driving signal ' _

Brightness adjusting te terninal Viar| 0 +5.1- \'A -

Storage temperature | Tstg} —390 85 °C [Note 6-31
Operating | surface of panel | Topl| — 30 85 T [Note 6-3,4) -
temperature | environment Top2| =30 | 60 €. | Ditto J

[Note 6-11 VBS, VR, VG1, VBl, VR2, VG2, VB2 terminals(Video signal)
“[Note 6~2) NTP, HRV, VRV, SAN, VSY, HSY, VSY. CLEC, _CLX terminals
[Note 6-3] The temperature of all parts in module should not be exceedlng thls
~rating. ' o .
Maximum wet-bulb temperature should less than 58%. FNO‘c_l.ew condensation.
- [Note 6-4] Operating temperature assure only driving.Qont'rast.resﬁo_nse‘ time_,the
A | other display quality is judgment at 25%. -
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(TElectrical ‘characteristics
7-1) Recommended operating condition
A) TFT-LCD panel driving section

Table 6 E GND=0V. Ta=25C
Paraneter yoboll NIN TYP ¥AX ([Unitft  Remarks :
Positive power supply voltage Vsu| +7.8 | +8.0 | +8.2 | Vv |[Note 7-1)
Negative power supply voltage Vs.| —5.2 -5.0-1 —4.8 |V '
Analog input Amplitude | VBS 0.7 1.0 2.0 [¥p-p Input resister
voltage Vi - 0.7 - Wp-dNote 7-2) is over 10kQ.
DC componeny] Vioe | —1.0 0. +1.0 | V [Note 7-3) )
| Digital input - | High level| Viu| +3.7 - +5.1 | V Unput resister is over 10k{.
voltage Low level | Vi 0 - +1.0 | V INote T-4]
Bisteresis { Vu 0.4 - - v : .
Digital output | High level | Vom| +4.0 +5.5 | V Load resister is aver 60kf.
voltage Low level | Vo | ' Q0 - +1.0 | V INote 7-5]
Output clock .| Duty cycle | Duty | 45/55 | 50/50 | 55/45 | — | CLEC="Hi"[Note 7-6]
S ' Drive capaq Iox - - 0.25 | mN Vos=2.6Y [Note 7-7]
. bility Iow -0. 28 - - mAl Vor=2.30 .
Input horizontal | freq.| NISC | fa an| 15.13| 15.73| 16.33 | kA CLKC="Hi"
sync. component PAL |fuc| 15.03] 15.63] 16.23 | kHANote 7-8)
: pulseg NTSC frar av 4,2 4.1 5.2 | ss| for ¥BS terminal
width PAL frareey| . 4.2 . 4.1 5.2 ]s :
rise time lr:u:ry - - 0.5 | as
: : fall time |reum1y - - 0.5 |1s]- '
‘| Input vertical , | freq.| NISC | fvon| fa/284 | £2/262| £1/258 | Bz | CLEC="Hi", B=1/fx
.| sync. component PAL | fv(ry| fu/344| f£u/312 £2/304 | Bz [Note 7-9]
' : ' pulsed NTISC rv: o] — . 3B - s | for VBS terminal
width PAL Tvi () o~ -2.580 - s
rise time f1:vr, - - 0.5 | s
fall time |[riviy - .- 0.5 [ s Lo
Input clock frequency |fcr:| 18.2 | " 18.9 19.6 | MHA SAN="Hi" | CLEC="Lo"
: : o fera 6.0 6.8 7.6 SAN="Lo" | [Note 7-10]
HBi' width | rwm 20.0 - - - | ns|for CLK terminal -
F Lo’ width | twe -20. 0 - - ns ’
rise time ltrer: - - 5.0 |ns
: fall time jtice: - - 5.0 |ns L -
Input BHSY frequency | far Fcr1/1230Fcc:/1200fcx /1170 Hz | SAM="Hi" CLKCf”LO" -
(Horizontal sync. ) i fur [Fcr1/465 Fcr1/435 [Fer1/405 | Hz | SAM="Lo" [Note 7-11]
' - | pulse width ta: 10 4.1 8.4 | s | for HSY terminal
rise time |t:x1; - - 0.05|as{ :
fall time [tem1y| -~ - 0.05 ] s : -
Input YSY frequency | fv: 50 | £1:/262 | £x1/258 | Hz [Note 7-12] CLKC="Lo”
(Vertical sync.) | pulse widthrv: ) 1H 31 . 5H as | for VSY terminal
. L rise time frrvis - - 0.5 | s '
fall time jtivis - - 0.5 | gs : :
Data set up time tsuy 25 - - ns [Note 7-13}% CLEC="Lo"
Data hold time tao; | 25 - - ns|
Data set up time tsus 1.0 - - 15 {Note T-14]
Data hold time tuoz 1.0 - - s |
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Paraneter Symbol]  HIN TYP MAX |[Unif  Remarks

DC bias voltage for common | Veod +0.0 +2.0 +3.0 | V | DC component [Note 7-15)
electrode driving signal

Terminal voltage applicable | Vaay +2.0 42.3 2.4 |V
to brightness

[Note 7-1] Power supply voltage should not be changed after adjusting Veoe.

[Note 7-2]
[Note 7-3)
[Note 7-4]
[Note 7-5]
[Note 7-6]
[Note 7-11

Diote 7-8)
[Note 7-9]

VR1, V61, VBl, VR2, VG2, VB2 terminals (Video signal)
VBS, VR1, VG1, VB1, VB2, VG2, VB2 terminals

HSY, VSY, NTP, VSK, HRV, VRV, SA¥ CLKC, CLK terminals
HSY, VSY, CLK terminals (output mode)

CLX terminals (output mode)

Duty cycle is defined as follows.

i
i o :
i i : .
i o %5 Duty=Tor/Ton
T~ 7N '
: TOH TOL
VBS (horizontal sync. component) .
VBS (vertical sync. component)

[Note 7-10] CLK (input mode)
[Note 7-11) HSY (input mode)
[Note 7-12) VSY (input mode)
~ [Note 7-13] In case of CLEC="Lo’, it shows the phase difference fron BSY to CLE °

In that case, HSY will be taken at the rise timing of CLK.

[Note 7-14] In case of CLEC="Lo’, it shows the phase difference from VSY “to HSY.

In that case, VSY will be taken at the rise timing of HSY.

[Note 7-15] Adjusting the optimal voltage on every module at the typical value of power

B)Backl1ght driving section

supply voltage to get the maximum value of contrast. However, in the case

that the power supply voltage is changed, for example, the level of power
supply voltage is reduced‘ please adjust it externally to get the best contrast
with a resistor you add to this terminal, or semifixed resistor, VCDC, in
module. A recommended clrcult is shown in Fig. 5. -

Table 7
Parameter symbol MIN TYP|MAX | Unit] ~ Remarks
" lamp Voltage VL, -550 610 870 Vras I.=6. SmArms
‘lamp current I, 3.0 6.5 7.0 mAras normal operation
lamp frequency | f: 20 - | 70 Kz ' '
Kick—off voltage Vs - - |1450 |Vrms | Ta=+25T
: - - [1500 |Vmms | - Ta=-30T
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7-2) Power consumption : 4

Table 8 . oo Ta=25C

' Parapeter . [Symboll Conditions MIN| TYP| MAXInit  Remarks

Positive supply current| I sz | Vse=+8.0V - 140 170 mA|] -

| Negative supply current | Isi | Vsi=—5.0V - 55 70 pmA :
Total Ws - 1.4 | 17 | W|[Note 7-14]

lamp power consumption | Wi | normal driving -1 4.0 — | W | [Note 7-15]

[Note T-14]excluding backlight section
INote T-15)reference data by calculation(th:.xl:nunbei' of lump)

7—3) Clrcult diagram - RS
The circuit block dlagran of TFT-LCD module is shown in Fig. 4.

BRT, Vecoe, external ad;ustmg recommended circuit is shown in Fig. 5.

Cautmn Turn on or off the power supply {Vsn and V) at the sane time.
Be careful to supply all power voltage before inputting sunals

" T-4) Input/cutput signal waveforms.

They are shown in Fig. 6.

..Caution Fér the VBS signal, input standard composite video (or sync. J.
signal applicable to the operating mode which have NTSC(K) or PAL(B -G)
and is selected by the NTP signal.
A long time input of non—standard sync. smnal Bay cause fh.cker or
. degradatlon of display qual:.ty

7-5) D1mm1ng backlight by PYN timing chart o i : -

In case of using PYM mode, please refer the tlmmg chart sho'n in Flg. 1.
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7-6) Input/Output signal timing chart
It is shown in fig. 6
" Table 9 - (CLEC="Hi".NTSC:fx=15. TkHz.fv=60Hz,”PAL:f2=15. kHz. £+=50Hz)
 Parameter Symbol] ¥IN | TYP | MAX |Unit Remarks
Horizontal pulse vidth Tusg 3.2 3.9 4.6 s |f=fa [Note 7-20] .
' sync. outputphase difference zpd| 0.4 | 1.1} 1.8 s |[Note 7-21]
pulse - rise time | 7 .md ~— - 0.5 s |C.=10pF
(asy] fall time | Timd — - 0.5 #s |.
Vertical pulse width TVS | . 41 - gs | 10=1/f=
sync. outputiphase difference tvnj - | 11.0 | 28.0 | ps |[Note 7-221
pulse rise tize Teovd - | - 2.0} s | C=10pF
[vsY] fall time | 7evd — - 2.0 s _ .
Yertical odd field | z»vy ~— 1H - g5 | 1B=1/1fs
phase difference even field | Trve — 0.5H - ps | [Note 7-23]
Clock | MISCMODE| ferd - |fExG-| ~— . |MH: |SAMC="Hi"
output frequency [PAL MODE | ferd — |fHx5-| — |MH: |[Note 7-24]
“[CLK] NISCMODE | foud — |#Ex5-| — |MH: |SAC="Lo”
PAL NODE| feg — |fExS-| — |MHz |[Note 7-25)

(Supply voltage condition:Vsa=48.0V, Vs=-5.0V)

[Note 7-20] Adjusted by variable resister (H-P0S) in a lodule
[Note 7—21] Variable by variable resister "(H-POS) ina uodule

adjustment : zpd = 1. 140.7 zs
[Note 7—22] Synchromzed with HSY, based on falling tmmg of HSY. .
[Note 7-23] VSY 31gna1 delays.. ' : . -
[Note 7-24] independent sampling mode '

[Note 7-25) simultaneous sampling mode
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7-7) Display time range _
@ NISC(H) mode (NTP="Hi’, CLEC=' Hi')
Displaying the following range w11:h1n video signals. .
(a) Horizontally :.12.2 ~ 63 us ' from the falling edge of HSY. (SA)[- Hi')

v . 12.3 ~ 62.9 us from the falling edge of HSY. (SA¥="Lo’)
(b) Vertically = : 20 ~ 253 B - from the falling edge of VSY.

(2) PAL(B- G) node (NTP='Lo’, CLEC="Hi’) )
Dlsplaymg the following range within video s1gnals

(a) Horizontally : 13.0 ~ 6’ 3.8 us from the fallihg ‘edge of BSY.(SAM="Hi') ..
' : 13.1 ~ 63,7 us from the falling edge of HSY. (SAN='Lo")
(b) Vertically : 26 ~ 208 H from the falling edge of VSY.

However, - the video signals of (14n+i2)H (14n+20)H/Even field. O
(14n+17)H, (14n+23)H/0dd field (n=1, 2+++, 20
are not dlsplayed on the module. '

® External clock mode (NTP='Hi’,CLEC<"Lo')
‘Displaying the following range within video signals.
(2) Borizontally : 205 ~ 1164 clk. . from the falling edge of HSY. (SAN=’ Bi')
B 84 ~ 403 clk from the falling edge of ESY. (SAU= Lo')
4 ‘ ‘ (clk means input external clock. )
© (b) Vertically : 20 ~ 253 H  from the falhng edge of VSY.

i
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(8)0ptical characteristics _ .
Table 10 - , o - Ta=25%T

Parapmeter 1 Symbol | Condition Min Typ Hax Unit Renarlis
| A1l : 60 { 65.| - |°(degree)
Viewing angel range | A#12 | CR2S 35 | 40 | ~. |*(degree)
M2 ~ 60 | 65 [ < |°(degree) | [Note 8-1,2]
Contrast ratio | CRmax | Optimal go | - - ' [Diote 8-2, 31
Response | Rise . T =0° | - | 30 80 s [Note 8-2,4)
time Fall td _ - 50 |- 100 ns
Luminance .| Y _ |L=B.5mrnd 240 | 320 | - cd/a? | [Note 8- 5]
| Thite chromaticity | x | I.=6.5mArag 0.263 | 0.313 | 0.363 | [ote 8- 51
, | ¥ |TIu=5.5mAras 0.279 | 0.329 | 0.379 [Note 8- 5] -
lamp life time | 4259 -  fontimuationl0, 000.| - - | bour |INote 8- 6]
| 1-300 -  lintermission 2,000 - | - | time |[Note 8- 71

DC/AC inverter for external comnection shown in following.
* Harison Co.; HIU-288

[the 8—1] Vieﬁng angle rahge is defined as follows.

Wi
A

\/A"lé\\’ A811 \/ ' |

o \\

" \ 6 o olock dirsction

Fig. (i) Definition of viewing angle

-t p——
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[Note 8-2] Applied yoltage condition:
i) Veoe is adjusted so as to attain maximum contrast ratio.
i) Brightness adjusting voltage.(BRT) is open. .
i) Input video signal of standard black level and.100l vhite level.

[Note 8-31 Contrast ratio is defined as follows:

Photodetector output with LCD ﬁeing "white”

Contrast ratio(CR) Photodetechor output with LCD beiné "black”

[Note 8-4]1 Response time is obtained~by measuring the transition time of photodetector
output, when input signals are applied so as to make the area "black” from
"white”, and "white" from "black”.

£ ity N | mite”
2 21 100%
52} -
1_; ;---'= 9056
£
3 o
£
109
0% \_ .
T d
_ ) )  Tims .
- ) - N “’
Fig. (® _ -

[Note 8-51 lleasdred on the 'cehter area of the panel at a viewing cone 1° by
TOPCON luminance meter BM-T. (After 30 minutes operation)
DC/AC inverter driving frequency:49kiz
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[Note 8-6] Lamp life time is defined as the time when either @ or ® occurs in the
continuous operation under the condition of lamp current IL=3~7. OmArzs
" and PYN dimming 100%~5%. (Ta=35¥)
d)Brightneés becomes 50% of the original value.
Kick off voltage at Ta=-300 exceeds naxmum value, 1500¥zms.
[Note 8-7)The intermittent cycles is defined as a time when brightness becomes 50%
'qf the original value under the condition of following cycle. A

——HIGH(S. m"‘)Am'nlent temperature:~3(t

(9)Mechanical characteristics
* 9~1) External appearance
Extreme defects should not exist. (See Flg )]

9-2) Panel toughness
The panel shall not be broken, when 19N 1s pressed on the center of the. panel by a-
smooth sphere having 15 mm diameter. - ) _
Caution: In spite of very Asoft toughpess. jf, 'in the long-term, adding pressure on

the active area, it is possible to occur the functional damage.
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9-3) Inﬁﬁt/output connector performance ,
A)Input/output connectors for the operation of LCD module (FPC connector 22 pin)
. i)Applicable FPC - Shown in Fig. (i).
i)Terninal holding force :  More 'I:han 0. 9N/pin
(Each terini'nal is pulled out at a rate of 25 *3mm/min.)
i)Insertion/pulling :contact resistance is not twice largef than the initial durébility

value even after applicable FPC,is inserted and pulled out 20 times

. L 3
7 ® Lo 1
X +0. 01
Lo A0 TR s
HIBIMBIRHIHHEIEBIRRIAH B EREEE
No. Nanme. : o ¥aterials ‘
@ | Base material Polyimide or equivalent material(25sm thick).
@ | Copper foil Copper fo0il(35xm thick) Solder plated in 2 to 12gm
® | Cover lay .| Polyimide or equivalent material
@ | Reinforcing plate | Polyester polyimide or equivalent material(188sm thick)

Fig. (&) FPC applied to input/output connector (L. Omm pitch)

B)I/0 connector of backlight driving circuit

*| Symbol | Used Connector . Corresponding connector Manufacturer
CN1 | BER-02(8.0)VS-1N| SH02(8.0)B-BHS-TB(wire to board) IST
* SM02(8. 0)B-BHS-1N(wire to board) ISt ..
BHMR-03V(wire to wire) _ - JST
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(10) Display quality . :
The display gquality of the color TFT-LCD module shall be in compliance yith the
incoming Inspection Standard. '

an Handling instructions
11-1) Mounting of module
The TFT-LCD nodu1° is designed to be mounted on equipment using the pounting tabs
in the four corners of the module at the rear side.
On mounting the module, as the ¥2.6 tapplng screw (fastening torqne is 0.3 through
0.5N-m) is recommended, be sure to fix the module on the same plane, taking care
not to wrap or twist the module. .
To pusing module, (ex. i:ouch:mg svi;tch etc )causes disordered images. so taking care not to
conduct directly for LCD module Please power off the module when you connect the
~ input/output connector.

11-2) Precautlons in mountlng . : :
S )] Polar:.zer 'thh is made of soft material and suscep’tlble to flaw must be handled
. - carefully. Protective film (Lamlnator) is applied on the surface to protect it
against scratches and dlrts It is recommended to peel off the laminator 1mmed1ately
before the use, taking care of static electricity.
@ Precautions in peeling off the laminator
. A) VYorking environment _

Yhen the laminator is peeled off, static electﬁcity may’ oéuse dust to stick -

to the polarizer surface. To _avoid this, the following working environment

is des1rab1e ' :
. a) Floor:Conductive treatment of nm Or more on the tile
(conductive mat or condu_ctlve paint on the tile)

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

¢) Advissble humidity:50%~T0X  Advisable temperature:150~2TT

d) Vorkers shall wear condnctive shoes, conductive work clothes, conductive
gloves and an earth band _ , -

B) Working procedures ' ‘ . . '

a) Direct the wind of discharging blower somewhat downward to ensui'e that
module is blown sufficiently. Keep. the distance betveen nodule and : -
discharging blower within 20 cm. (See Fig. (¥-i).) :

b) Attach adhens1ve tape to the laminator part near dlscharging blower -
so as to protect polarizer against flaw. (See Fig. (i-i).)
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c) Peel off lamnator, pulling adhensive tape slowly to your side taklng 5
or more seconds.
d) On peeling off the laminator, pass the module: to the next work process
. immediately to prevent the module from getting dust.

Direction of wind of blower
Discharging \LJ/ U \LJ, '
., | blower : Y )

‘ <« Adhensive
tape

20cu or less

Fig G D) G
. Fig. (i)

e) lethod of removing dust from polarizer :
* Blow off dust with N, blower for which static electnc1ty preventive
measure has ‘been taken. Ionized air gun (Hugle Electronics Co.) is
recommended. A ‘ '
-Since polarizer is vulnerable, wiping should be av01ded.
But when the panel has stain or grease, we reco:nmend to use adhe51ve tape
: to remove them softly from the panel..
® ¥When retal part of the TFT-LCD module (shielding 1id and Tear case) is soiled
wipe it with soft dry cloth. For stubborn dlrts, wipe the part breathing on it.
@ Vipe off water drop or finger grease mmedlately Long contact with water may cause
di'scoloration or spots. )
© TFT-LCD module uses glass vhich breaks or cracks easily if dropped or bunped on,
hard surface. Handle with care, . :
@ Since CMOS LSI is used in this module, take care of static electr1c1ty and
. earth your body when handlmg

1-3) Precautions in adjusting module .
Variable resistor on the rear. face of the module have been adjusted optlmally
before shlpment. Therefore, do not change any adjusted values. If adjusted values -
are changed, the specifications described here may not be satisfied
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11-4) Caution of product design

- @ The LCD module shall be protected agalnst water salt—water by the
waterproof cover.

® Please take measures to 1nterferent1al radlatlon from module, to do not 1nterfere
surrounding apphances '

11—5) Others _
‘D Do not expose the module to d1rec1: sunllght or mtens1ve nltraviolet rays for
many- hours; LCD Module is deteriorated by ultraviolet rays.
@ Store the module at a temperature near the room temperature. - At lower than
the rated storage temperature, liquid crystal solidifies, eausing'-the panel to be
damaged. At higher than the rated storage tenperature, liquid crystal turns into
1sotroprc liquid and may not recover -
@ If LCD panel breaks, .there may be a possibility that the liquid crystal escapes
~ from the panel. Since the liquid crystal is injurious, do not put'it into the eyes
or mouth. When liquid crystal sticks® to hands, feet or clothes. wash it out
immediately with soap.
@ Observe all other precautionary requirements in bandling general electronic
components. ‘ ' - '
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(12) Shipping requirements
12-1) Packing form is shown in Fig. 8.

12-2) Carton storage condition _
@ Number of layers of cartons 1n p11e : 10 layers max.
® Environmental cond1t1on : ' '

-Temperature 0 Tto40 % ) _
+Humidity 60 ¥EH or less (at 40 1Y)

' No dew condition‘even é.t a low temperature and high humidity
'Afcmos?here ’ Hamful gases such as acid and alkali which corrode

“electronic Jsonponents and wires must not be detected

Storag'e period About 3 months

-Openmg of package To prevent TFT—LCD nodule from being damaged by static
electricity, adjust the room humidity to 50 ¥BH or hlghe; and .
provide an appropriate measure for electrostatic earthing -
before opening the packagg. '

a3 Reliaﬁility test items
- Reliability test items for the TFT-LCD module are shown in Table 0.

ad Others
14-1) Indication of lot number o
" Attached location of label : See PFig. 3.

Indicated contents of the label

|LQ5AW186 T 00000000
Nodel number N Lot number _ . -
' ' 1 place - Produced year (ex. 1998 o 8 )
2" place : Produced month ¢ 1, 2, 3, 9,LY,Z)
3~7 place : Serial number ( 00001~ )~
8 place : Revisional sign ( A,B,C,» )
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Reliability test Items for TFT-LCD Module

Table 9
No Test items Test conditions
.| High temperature _ ' .
1| storage test Tp=+ 85T 240h
Low temperature
2 | storage test Tp=—30T 240h
High temperature
* 3| and high humidity] Tp=+60T - 90~35XRH 240k
‘| operating test .
High temperature .
4 | operating test | Tp=+85¢ .~ 240h
.| Low temperature ’
5 | operating test. Tp=—230%T 240h
Electrostatic B
6 | discharge test [ 200V - 200pF(0Q), Once for each terminal.
980m/s? - 6ms, 31X, %Y,4Z 3 times for each
7| Shock test direction (JIS C0041, A-7 Condition C)
' Frequency range : 8~33.3Hz
. Stroke : 1. 3mm,
8 { Vibration test | Sweep : 33. 3Hz~400Hz
» Acceleration  : 28. 4m/s?
Frequency : 15min -
2 hours for each-direction of X,Z [Note 13-1}
4 hours ‘for direction of Y
(8 hours in total)  (JIS D1601)
—30T~ +85T,/200cycles
9 | Heat shock test | (0.5h) (0.5R)

[Note] Tp=Panel temperature
[Evaluation Result Criteria)

Under the display quality test condltlons vith normal opera'tlon state,
there shall be no .change which may affect practical display fimction.

. [Note 13-1) Direction of X,Y,Z is defined as follows.

6 ' a" clock

directiaon

- 12 o clock
‘ girectian

LCY98037-19
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Polarizing filter I\ ﬁ G

—, Polarizing direction

—
© . ® > . @
_ Glass substrate
Color filter . | (Color filter side)
l Common transparent
L RJI'"IL ¢ Il B Iy ii‘electrode
) o ) o ) ~Align§ent layer
| 3 o g O ] ideo signal
Liquid crystal LD D
molecule AN U ) '
Alignment layer | = W . el |
£ Y Pixel TFT T
electrode — /. / Glass substrate °
Passivation film (TFT side)
. > s> <> Polarizing direction
e 3 > _
Polarizing filter I/ " <P k6B white light source.
. ‘ (Fluorescent tube)
Black mask / lelwee Common transparent

_______ electrode

Glass substrate
" (color filter side)

Glass substrate!
(TFT side)

Gate (Scanning signal)
line

Source (Video signal)
- line (Lower)

. ‘Fig 1. Illustration of TFT-LCD panel
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- Fig. 2. Construction of TFT-LCD modﬁle :



SHARP

. , LCY98037-22
Eﬂ = — = —) Ei
12¢, g %3 vo.3
10C. 51Case open ares) ) 13 ol2
1323 53,75 -
_ tz
s
- w0
Sccesn size (]02.124%xT4, 763) = o3
[ cz
Qo @ .
d ol L
. °'= -
m‘ Screen center ) - :,..: b
o 4 a Lwe
» Q -y
N ; / o % [~F-X 1 [-
b -] fe B <
. - “ig vl - AN
o ”
< - P @lg
o sf®
- ° 960H*234V dets
| /
i - 3 15 283
a.5 [ _ 3 ] 16. 5 18
. N t :
H 3 3 d
datum line 0 n =4 datum line
~——— - )
o ! o
3i.2 o o
89. =2 Hieht:13%0. 1}
- 3.2*0.2 123.5 20,3 4-92.2 Clamp hotle
. . 12G. 4 =0, 2 Derth 4.0
o~ T- 23 Fitting screw?
S S ||t (30. 6) (38. 7) [ 28 tapeing screw
w © © va 27. ¢ 1. 4 2|2 20. 2 .
= M| o - 82.45 = A PNy
- o ™ 6/
. Q,yﬁ‘
—
\h -"
0
ﬁ 2.8 P e
. (22.9) (j13. 9 a - by
E @, (152100 ! I Ly [ LA "
T & (D (& ";—- 3
of 2 m{ y J sod-H S~
. (%] — hand
- R S = S
© y Hl ®
. - o~ =
e ~t - - [T ® =
o] + 4 )
~ln t§ =]
™ . )
O Mvévr ur 3ave C: s &
. «E R0 S - '
\\.r
7.
N
A h
. >4 AR
55.5 20, | 50. 2 20, | )
108. & -~
? -A SECT
i in o )
=) View of
= teiminal side
1 “ i . L : -
0.3:0 05 notell) General! tolerancs-is *0O. 3.
1.az0 18 21 : 2 o
25 20,1 noteZ) Unit is mm.”

Piteh 1.0 width 0.7 X2z

Fig 3. Outline dimensions of TFT-LCD xﬁodule




SHARP

LCY98037-23

S[NPOR 9y} UF PAPRTOUT 10Nk (UOTINE)
}INOILO.
ButAtIp
i » 14BTTyoBg

Jy3ty0eq J0O3

>Hnn=m.wmsom =>.|IWL

STnpPON (1AL 3O We1FeTp HOOTd ITMOITY AU

V)

TeuSTs BUTATIP JYBTIYOEG

BT

3INOITO 2IBJIAJUT

03pTA

Ja0A

134

UOTBIDAUT
fypaetod

g TeuBTS 03PTA oY«

BupAFTidmy

1 Teusts ospraA gy

sd

AVAVA '

101818008 "OUAS

Teuds BUTALIP (J1

[72]

dIN
ASA

vl

ASA <

ASH <

» JIN2ITO JOI}HO)

1eudfs SUTATIp
IaATIp 338N

(M00) T6uBTs BUTATIP UOWRO)

*

I =

Dy Rl

ano

3EROITD

=)

I9ATIp a;ea‘

154
HSA

”v A1ddns Jomod
JOATIp 33189

£1ddns xaaod

7Y ' sy

- uounﬂsmumrl_

A1ddns Jaso]

HSA

AE'G+

J9ATIp ajeq

Toued (-1l

J9ATIp 92IN0g

=




SHARP

.LCY98037-24

Pallsjal 8q 03 }INOITO Papuommoddy §'3yy

qxemA o Jo souepaduy 3Indut

av_o? ‘q'e'y o oo:wvua_ﬁ jndut

(10dND)

IST SOK-0 ﬁ 11D - ©39
i I
o — 10’0 L CHA o
t::. 29A o
801 um.&.ﬂel _. I SHA u*
LK Tn_ «{1SA oG-
K] Tlg 164 o
Al..l_ﬂ_J ToA ot g
Wo o T 1HA °
LuaaH-o o— A
>m|oI. ; quHI.lelu T S 2A ; °y
o o AG ‘G+<frarsrerng HS A S0 A8+ .
AgtolYy TN 24 u..o\o-|||l|_|v 18-
ﬁ.__..“___ | Ly g I | g+
AE “SHo—n I [ {haal £ .i|||3
I < - .
§)] IoATIQ- 11 s Vg p— A (Ja Jmﬂ_a»f
181 mo__-u—‘..ul,g 254 = e
] .

anpon T-141

L

10309uu0d (/1

: (210))
o
L JUULUUL =
c ) ke [Ra[153A ’
Jd
A9 :
. . c “auds [wjuoz]Ioq
as—IL [l
‘a

LU

ddyj, .eH._._..\_gl_Hx._l

Al%_tapen

aaaH oy

L
(1V0S AVE9)

STVNOIS 0/1:

8|



SHARP

LCY58037-25

(1 =0¥10)sutoyases Teudts nding/induf y-9 Brg

L1

NEEARRNNRN NN

\

P

(OSIN) HET .

__m4<mu=mpwnvoﬂumn AeTdsTp A11BOTII94

(0SIN)HPES

OHI4 OHiz

OHAL

ASA

OA2Z . .J///

payrelap

(«

ASH

SA,

)

%%ﬁ:.:._b T
G
(aSIN) BE

iy}

aunhw

L

PIo1] UaAa P18t} ppo — (Ivd) smgg
. . (0SIN) smL 9T’

AS

@
08dIA

StA



SHARP

1CY98037-26

( FH ,<0Y10) SwioJoAua [euB[S 3ndyng/Indu] g-9 ‘B4

0BT =2 > |

(07=NVS *1vd)8i1 '£]
(1i=Ays “Tvd) =40 €1

( ©1,=NY5)¥4g Qg vatn Aegdeyp AT[wiuozfiof " | (og=NyS OSUN)SIE 21

< silc 0055
%06

X %01

(.1 ,-AYS)843°0G 9ean Aw(dsp Ajfmyvosfioy | CFHeNYS ST LA Bl

-

(Tvd) 870 °p9=HT
(JSIN) 879 °E9=HT

N

. GHA~CUA
. 10

TaA~TA
Teudye 09PTA

ASH

SHA



-LCY9%037-27"

SHARP

ASH

tlao1a Lo
900N DNMdNVE
ANSGNTJLAN]

i Wo0Ta AN
‘zaoN DNITAVIYE
SnoanyyInts

e LEASHY
i T [ ¥oo1po
NILBAS

q & F P oqav i i o031 - i aej 061 . sdrT
F S i i TAON 1V d

- . Eh , ASH

. . . . HAON DONINdHYE
1 : ANIONILIANC

. e 80§39 .

: (10070 14X |
i HJON" DNITdINVE
i ' SNOANVLINNIE

e | LEGEY

UL LU LA UL UL UL L e

T A A A T edit i doogn i F Hes
s A0O0ONW OSLN

qese

"Hi")

Olo010 0@

Fig. 6-C. - Input/Output signal waveforms (CLKC



SHARP

. LEY98037-28

(010110 .nn_.:,_— 9pow Y0OTd TBUIS}X9)smiojoAsA Teudrs jndyng/induy (-9 ‘314

HENENEN

ASH

ASH

1]
____::_______.

A

Tom | T105Y)

Ll

119



SHARP

LCY98037-29

JYBTjorq BUrNAIp I0J wIOJoAes TeudTs fid L STd

UOTIRTTIOSO 19310AUT JY/0G do3e JO POLINd

s -

UOT1SITIOR0 Je33eAN] JV/DA JO POTRd

[

€ L

HU

(1vd) HB 8

(OS1N) HSOT

|

=M\|Wﬂ\1.

<

N

»

: @

MH.G

|

J

ofuay m.:—._. »ﬁ:uu-%

&

HE 8

|

WM d

ASH

”

HSOT

il

(1vd

~

) H
(ODSLN) H

[

ASA

(1vd)

. NMd.

(3SLN)
AMd

ASA




SHARP
4 N LCY98037-30

Portition B

TYPE

QUANT ITY
LaT{DATE)

~ Fig. 8. Packigg form
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Normal line

Polarizing filter

;

. ¢———Frane

Backlight

(Plane source)

'Brigh-thws : Less than 5000(cﬁ/m2 .
Vave length: To be cut less than 400nm

Fig. 9. Optical characteristics
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(Appendix-1)- Adjusting method of optimum common electrode DC bias voltage

To obtain ojafimum DC bias voltage of common electrode driving signal(Ycoc), photo-electric |
devices are ver} effective, and the accuracy is within 0.1V. . - _
(In visual examination wethod. the accuracy is about 0.5V because of the difference among

individuals.) _ ' '

To gain optimum common electrode DC bias x}_oltage. there is the following method which use

photo-electric device.

(lléasurenent of flicker)

DC bias voltage is 'adjusted so-as to minimizé NTSC:60Hz(30Hz) PAL:50Hz(25Bz) flicker.
. - — B '-,‘- i N . )

.Photorelectric Output voltage
" device

- Yeoe o Os.cilloscopé

Les [ E——"—30 0 6 o | ¥ recorder)

Fig. A Measurement systea

Phbto—electric output voltage is measured by an oscilloécoj_e at a. syster shown in Fig. A.
DC bias voltage must be adjusted so as to minimize the'NTSC:GOHz(SOHz). PLL:SOHz(_ZS_Hz) -
flicker with DC bias voltage changing slowly. (Fig, B)

.:ﬂ'i;’ . SR id A ] ¥ .h= ST—-;—:
[N ] 1
] I
[ : I '
N ]31'
DC bias: Optimum ' DC bias: Optimum+ 1V

~ Fig.B Vaveforms of flicker
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(Appendix—2) Electrical display rotating function ' ’

This mddule LQ5AW116 has a following optical characteristics.
And the optimum viewing angle is 6 o eclock direction.

12 o' clock direction

6 o' clock direction

Direction of arrow : optilumvviewing angle’

Fig. C. 6 o' clock viewing angle panel

Basically this TFT-LCD module LQSA]IIB has the § o' clock viewing aﬁgle panel as above:
However,iit is also possible to use as 12 o’ clock ‘viewing angle type by using -
"Electrical display rotafiné function® as follows; (in this case, it is necessary to
rotate the module 180° mechanically.) ' ‘

HRV="Hi" o , . ERV="Lo"

VRV="Hi" ' - VRV="Lo"

" 12 o clock direction - ' 12 o clock direction

I

6 o'clock direction = - : | 8 o' clock direction

~ Direction of arrow : optimum viewing angle Direction of arrow : optimum viewing angle

Fig. D. § o' clock direction type : Fig. E. 12 o' clock direction type
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Fax: (65) 271-3855

HONG KONG

SHARP Microelectronics of China
(Shanghai) Co., Ltd.

28 Xin Jin Qiao Road King Tower 16F
Pudong Shanghai, 201206 P.R. China
Phone: (86) 21-5854-7710/21-5834-6056
Fax: (86) 21-5854-4340/21-5834-6057
Head Office:

No. 360, Bashen Road,

Xin Development Bldg. 22

Waigaogiao Free Trade Zone Shanghai
200131 P.R. China

Email: smc@china.global.sharp.co.jp

SHARP-ROXY (Hong Kong) Ltd.
3rd Business Division,

17/F, Admiralty Centre, Tower 1

18 Harcourt Road, Hong Kong
Phone: (852) 28229311

Fax: (852) 28660779
www.sharp.com.hk

Shenzhen Representative Office:
Room 13B1, Tower C,

Electronics Science & Technology Building
Shen Nan Zhong Road

Shenzhen, P.R. China

Phone: (86) 755-3273731

Fax: (86) 755-3273735

SHARP Electronic Components
(Korea) Corporation

RM 501 Geosung B/D, 541
Dohwa-dong, Mapo-ku

Seoul 121-701, Korea

Phone: (82) 2-711-5813 ~ 8
Fax: (82) 2-711-5819



