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Record of Revision

DATE AND VERSION

DESCRIPTION

15/03/99. Version 1.0

24/03/99. Version 2.0

24/04/99. Version 3.0

27/07/99. Version 4.0

Preliminary Specification (DV Entry level)

Preliminary Specification (DV Entry level)
page 5: Change of 3. Electrical Specifications (Refer to Table 2)

e ModulePart - Power Supply Input Current (Ipp)
- Ripple/Noise
- Logic Input Level, Low (V)
- Power Consumption (Pc)
e Backlight Part - Lamp Start-up Voltage
page 6: Change of 4. Optical Specifications (Refer to Table 3)

e CIE Color Coordinates
page 13: Change of 11. Mechanical Specifications
* Weight : 485+10g - 485g(TYP.), 500g(MAX.)

Preliminary Specification (BBFV Entry level)
page 5: Change of 3. Electrical Specifications (Refer to Table 2)

e ModulePart - Power Supply Input Current (Ipp)
: 0.200A(TYP.) -0.190A(TYP.)
- Power Consumption (Pc)
: 1L.OOW(TYP.) - 0.95W(TYP.)
page 6: Change of 4. Optical Specifications (Refer to Table 3)
» Contrast Ratio: 80(MIN.), 100(TYP.) —» 100(MIN.), 200(TYP.)

Preliminary Specification (SIT Entry level)
page 5: Change of 6. Interface Connections (LCM Bottom view)
page 14: Change of 11. Mechanical Characteristics<LCM BACK SIDE >
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1. General Description

The LG LCD Inc. model LP133X5-A2IB LCD is a Colorctive Matrix Liquid Crystal Display with an intedra
Cold Cathode Fluorescent Tube(CCFT) back lightesyst The matrix employs a-Si Thin Film Transistsr a
the active element. It is a transmissive typeldispperating in the normally white mode. This TECD

has a 13.3 inch diagonally measured active displas with XGA resolution(768 vertical by 1024 honital
pixel array). Each pixel is divided into Red, Gresnd Blue sub-pixels or dots which are arrangeckitical
stripes. Gray scale or the brightness of the sxbl-polor is determined with a 6-bit gray scalgrsil for each
dot, thus, presenting a palette of 262,144 colors.

LP133X5-A2IB has been designed to apply the interimethod that enables low power, high speed amd lo
EMI. Flat Link must be used as a LVDS(Low Voltagif@&ential Signaling) chip.

The LP133X5-A2IB LCD is intended to support appiicas where thin thickness, low power are critieators
and graphic displays are important. In combinatidth the vertical arrangement of the sub-pixdis, t
LP133X5-A2IB characteristics provide an excelldat panel display for office automation productstsas
Notebook PC.

Flat-Link Timing
» interface [ Control H > Source driver circuit
19 (LVDS) Block T T
Z ‘ : :
8 ©
3 1
> D
@ O TFT-LCD
g 3 (1024x768)
Power o ‘
3]
Supply =
CN2 > Back-light Ass'y

General Display Characteristics
The following are general feature of the model 88X5-A2IB LCD;

Active display area 13.3 inches(33rigdiagonal
Outsize dimensions 292(M)215(V) X 6.5(W) mm(typ.)
Pixel pitch 0.264 mm 0.264 mm
Pixel format 1024 horiz. By 768 pixels

RGB stripe arrangement
Color depth 6-bit, 262,144 aslo
Display operating mode transmissive modemally white
Surface treatments hard coating(3H),

anti-glare treatmehtte front polarizer
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2. Maximum Ratings

The following are maximum values which, if exceededy cause faulty operation or damage to the unit.

Tablel ABSOLUTE MAXIMUM RATINGS

Values -
Parameter symbol Vi Vax Units Notes
Power Input Voltage Vo -0.5 +5.5 Vdc at 25C
Operating Temperature Top 0 +50 (¢ Flat-Link Tx
Storage Temperature Tsr -20 +60 C 1

Note: 1. The Relative Humidity must not excee#63ton-condensing at temperatures of46r less.
At temperatures greater thariGithe wet bulb temperature must not excee® 39

3. Electrical Specifications
Table2 ELECTRICAL CHARACTERISTICS

Parameter Symbol Values Unitg Notes

Min. Typ. Max.

MODULE:

Power Supply Input Voltage Voo 4.5 5.0 5.5 Vdc

Power Supply Input Current ) - 0.190 0.230 A 1

Ripple/Noise - - - 200 mV

Logic Input Level, High V4 2.0 - Vpp +0.3 Vdc 2

Logic Input Level, Low Vi 0 - 1.0 Vdc 2

Power Consumption P. - 0.95 1.15 Watts 1

BACK LIGHT

Back light Input voltage Vsl 473 528 560 Vrus

Back-light Current lsL 3.0 3.8 7.0 MARMs

Lamp Start-up Voltage 750 - - VRrms 25+2C
1050 - - VRvs 0C

Operating Frequency FsL - 55 - KHz

Power Consumption PsL - 2.00 3.31 Watts 3

Notes: 1. The current draw and power consummtified is for 5.0 Vdc at 25and fv at 60Hz.
(at Black pattern displayed)
2. Logic levels are specified for 3.3Vdc at Flat-Lickips, transmitter & receiver. The values specified
apply to all logic inputs to Flat-Link; data datea, clock, data signals, etc.
3. The back-light current consumption shaliove does not include loss of external inverter.
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4. Optical Specifications

Optical characteristics are determined aftenttiehas been ‘ON’ and stable for approximatelyn@fiutes in a
dark environment at 256. The values specified are at an approximate dist&6cm from the LCD surface at a
viewing angle ofp and@ equal to 0.

Appendix A presents additional information condegrthe specified characteristics.

Table3 OPTICAL CHARACTERISTICS

Parameter Symbo Values Units Notes
Min. Typ. Max.
Contrast Ratio CR 100 200 - 1
Surface Brightness, white SBun - 90 - cd/nt §IBL=3.8mARMS; 2
150 lg.=7.0mArms
Brightness Variation
SBy - 1.25 1.45 3
Response Time
Rise Time Tr msec 4
Decay Time Trg - 30 50
Trp - 30 50
CIE Color Coordinates
Red XRr 0.540 0.570 0.600
Yr 0.308 0.338 0.368
Green X 0.280 0.310 0.340
Yo 0.533 0.563 0.593
Blue Xg 0.128 0.158 0.188
VB 0.127 0.157 0.187
White Xw 0.282 0.310 0.338
Yw 0.326 0.346 0.366
Viewing Angle degree 5
X axis, right ¢ =0°) O X +40 - -
x axis, left(>=180°) o x -40 - -
y axis, up$ =90°) ey +318 - -
. A . ) )
FIicke)r/ axis, down® =270°) oy 20 18 4B 6

Notes 1. Contrast Ratio (CR) is defined mathematically as
(Surface Brightness with all white pixels) (Surface Brightness with all black pixels)

2. Surface brightness is the center point acrast @D surface 50cm from the surface with all pixels
displaying white. For more information see Appienal - 1.

3. The variation in surface brightness, 38 determined by measuring,at each test position 0 through 9,
and then dividing the maximumpR of 9 points luminance by minimumpBof 9 points luminance. For
more information see Appendix A - 1.

SB = Maximum (ale, Bona ....ajNg) = Minimum (BONla Bonz, ----a)NQ)

4. Response time is the time required for the disf transition from white to black (Rise Timeg)rand
from black to white (Decay Time, g): For additional information see Appendix A - 2.

5. Viewing angle is the angle at which the contratb is greater than 10. The angles are deterdfime
the horizontal or x axis and the vertical or ysaxith respect to the z axis which is normal te HHCD
surface. For more information see Appendix A - 3

6. When the Icd is refreshed at 60Hz rate withitheklight on, there are no noticeable flicker ategr
dot level 31 when the screen is viewedh e naked eye.
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Table4 Luminance of Grey Level

Luminance Luminance
Gray Level (%)(min) (%)(max)

LO 0.0 1.4

L7 0.0 2.0

L15 0.0 10.0
[23 3.0 29.0
[31 10.0 53.0
39 27.0 80.0
L47 51.0 93.0
55 78.0 100
L63 100 100

5. Environment

5.1 Altitude  : operating O - 10,000 feet (3048m
storage/shipment 0 - 40,000 feet (12192m)

5.2 Corrosive gas : use at indoor & outdoor ingdiiy.
5.3 Environment test condition

No. Test ITEM Conditions
1 |High temperature storage test Ta =60C 240h
2 |Low temperature storage test Ta =-20C 240h
3 [High temperature Ta=40C 95%RH 240h
& high humidity operation test (no condensation)

4 |High temperature operation test |Ta =50C 240h

5 |Low temperature operation test |Ta=0C 240h

6 |Vibration test Sine wave, 10~500~10Hz, 1.5G, 0.37oct/min,
(non-operating) 3 axis, 1 hour/axis

7 |Shock test - half sine wave, 100G, 6ms,
(non-operating) one shock of each six faces (i.e. run 100G 6ms for

all six faces.)
- square wave, 50G, 18ms. (for box packaging)

{Result Evaluation Criteria}
There should be no change which might affect tlaetpral display function when the display qualegttis
conducted under normal operating condition.
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6. Interface Connections

Interface chip must be used Flat-Link, part No.CB3LVDMG63A(Transmitter),
KZ4E038C12CFP(THC63LVDF64A<Receiver> + Timing Quiier) made by THine Microsystems,Inc.
This LCD employs two interface connections, a ROgonnector is used for the module electronicstamd

connectors is used for the integral back-lightesys

The electronics interface connector is a modeSEB20P manufactured by JAE. The pin configuratanrtlie

connector is shown in the table below.

Table5 MODULE CONNECTOR PIN CONFIGURATION (CN1)

Pin Symbol Description Notes
1 vDD Power (5V) 1. Interface chips
2 VDD Power (5V) 1.1LCD KZ4E038C12CFP 100TQ
3 RETURN Ground (THC63LVDF64A+Timing Controller)
4 RETURN Ground 1.2 System : THC63LVDMG63A 48TSSOP
5 NC No Connection * Pin to Pin compatible with Tl LVDS
6 NC No Connection 2. Connector
7 GND Ground 2.1 LCD : FI-SEB20P-HF13(JAE)
8 AOM Difference Signal or 15020-2040(UJU Electronics)
9 AOP Difference Signal 2.2 System : FI-WEB21P-HF
10 GND Ground 2.3 Connector pin arrangement
11 A1M Difference Signal 3.PIN 3,4: 3.3V Option
12 Al1P Difference Signal
13 GND Ground e 1
14 A2M Difference Signal = 2 e
15 A2P Difference Signal :
16 GND Ground . -
17 CLKM Difference Signal ’
18 CLKP Difference Signal L "
19 GND Ground L /=5
20 NC No Connection <N PIN>
LCM Bottom view

The back-light interface connector is a model BHER/S-1, manufactured by JST. The mating conngquaor
number is SM02B-BHSS-1 or equivalent. The pin @umration for the connector is shown in the taldéoky.

Table6 BACK-LIGHT CONNECTOR PIN CONFIGURATION(CN2)

Pin Symbol Description Wire color
1 HV Lamp high voltage input Pink
2 LV Lamp low voltage input White
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7. Signal Timing Specification(Between Flat-Link and Timing Controller

This is the signal timing required at the inputle LVDS transmitter inside system. All of theéerface signal
timing should be satisfied with the following sg@ations for it's proper operation.

Table7 Timing Table

ITEM SYMBOL MIN. TYP. MAX. UNIT NOTE
DCLK Period Eik 14.3 15.4 16.7 ns 65MHz (typ.)
Set up Time dn 5 - - ns for DCLK
Hold Time tin 5 - -
Hsync Period Hp 1206 1344 1364 teuk
Width-Active twn 8 136 240
Rise/Fall Time dry Tt - - 10 ns
Set up Time & 0 - - tok for Hsync
Hold Time tv 2 - -
Vsync Period Jp 780 806 830 tup
Width-Active tvv 1 - 24
Frame Rate R 55 60 70 Hz
Rise/Fall Time W, tur - - 30 ns
Set up Time 4 5 - - ns for DCLK
Hold Time t 5 - -
Rise/Fall Time it e - - 10 ns
DTMG Horizontal
Back Porch e 10 ) ) tewk
Horizontal
Front Porch thep 10 i i
Vertical
Back Porch tver 2 i ] tup
Vertical
Front Porch tvp ! i i
DATA Set up Time dp 5 - - ns for DCLK
Hold Time to 5 - -
Rise/Fall Time dry tof - - 5 ns
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8. Signal Timing Waveform
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9. Color Input Data Reference

The brightness of each primary color(red, gremhfzlue) is based on the 6-bit gray scale datat ifgsuithe color;
the higher the binary input, the brighter the col®he table below provides a reference for cotmsus data input.

Table 8 COLOR DATA REFERENCE

Input Color Data
Color Red Green Blue
MSB LSB MSB LSB MSB LSB

R5|R4(R3|R2|R1|RO(G5(G4|G3|G2(G1|G0|B5|(B4|B3|B2|B1|B0
Black ojofojojofojofOo|J]OfO]J]O|O]J]O]J]O|JO]O|O]|O
Red(63) i1{({12)j1f12|j12(2|J]0]0fO0O|JOfO)JOfO]J]O|O]JO|O]O
Green(63) ojofojojofoj1f12|j1f{12|j12f1|j0j0|0j0O0f|0{|oO
Basic|Blue(63) ojofojojofojofojofojofo|1|j1|1j1|1f12
ColordCyan ofojofojofoj12f1y2f2)2f1y2f{1)2f1]2]|1
Magenta ij]1j1|11(12f(2fo0ofoOojoOjoOJ]O|]O|2(2f(2|21]|1(1
Yellow ij1}j1|1(12f(2f{2f21}j2)12)]212)]2|0(0fO0Of|O]JOFf0O
White i|j1}1f(f12(12}|212}|2f(212|212)212f(12(1)1|1(1)]1]1]1
Red(00) Dark ojofojojofojofo|J]OfO]J]O|O]J]O]J]O|JO]O|O]|O
Red(01) ojofojojof12j0(0|J]0O0OfO0O]J]OjO]J]O]J]O|JO]O|O]|O
Red(02) ojofojoj1f0j0(f0|J]OfO]J]O|O]J]O]J]O|O]O|O]|O

Red : : : : : : : : : o : o : : :
Red(61) i1{({12)j1f12|j0(2|J]O0O]J]OfO]J]OfO)JOf[O]J]O|O]JO|O]O
Red(62) i1{({12|j1f12|j12|0|J0]J]OfO|JOfO)JOfO]J]O|O]JO|O]O
Red(63) Bright 1{1|1|1|1|1|oflojo|lo]o]Jo|lo|loflo|o|o]oO
Green(00)Dark ojofojojofojofo|J]OfO]J]O|O]J]O]J]O|JO]O|O]|O
Green(01) ojofojojofojofojJ]ofo|J]Of1|J]0]J]O|O]O|O]|O
Green(02) ojofojojofojofojofo|j1fo0o|j]0jOo|jO0OjOf|O|foO

Green : : : : : : : o : o : : :
Green(61) ojofojojofoj1f12|j1f{12j0f1|j0jO0|j0jOf|O0O|oO
Green(62) ojofojojofoj1f12|j1f{12|j12f0|j0jO0o|j0O0jOf|O0O|oO
Green(63)Bright ofojofojofoj1f1])]1f1])]12f1]J]0[f0]JOf[O]O]|O
Blue(00) Dark ojofojojofojofOo|J]OfO]J]O|O]J]O]J]O|JO]O|O]|O
Blue(01) ojofojojofOojOfO|J]O|O]J]O|O]J]O]J]O|O]O|O]|12
Blue(02) ojofojojofojofo|jJ]oOfOo]J]O|O]J]O]J]O|O]Of|1]|0O

Blue : : : : : : : o : o : : :
Blue(61) ojofojojofojofojJ]oOfOo]J]Of|O|2|1|1]1|0{|12
Blue(62) ojofojojofojofojofojofo|a1|j1y12j1f12fo
Blue(63) Bright ololo|o|lo|o|lo|o|]o|o|oOofoOo|a1|1]|1]|1]1]|1
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10. Power On/Off Sequence

10ms min
/A |
90% 90%
VDD
oV 10% 10%
30ms max
¢
0 min 0 min
JE— — —
Signals
, 10%
oV 10% -
0 min
170ms min —
—> — —>
Lamp ON
10% 0
oV 10% |

Notes : 1. Please avoid floating state of intexfsignal at invalid period.
2. When the interface signal is invalid, be surputh down the power supply for LCDpyg to OV.
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11. M echanical Characteristics

The chart below provides general mechanical chariatits for the model LP133X5-A2IB LCD. In additi,
the figure below is a detailed mechanical drawifithe LCD. Note that dimension are given for refee
purposes only.

Outside dimensions :

Width 292 mm(TYP.)
Height 215 mm(TYP.)
Thickness 6.5m(TYP.)
Active Display area :
Width 270.34 mm
Height 202.75 mm
Weight (approximate) : 485g (TYP.500g(MAX.)

< LCM FRONT SIDE >

292 t0.m
, 146 6.5 s0.20
s0.3a 320 vom0 | |
3 274 48 o rofBezel Area)

\ 270, 34X FS{Active Area)

gy M2S5 3
i - I - S| S— ) — . T
s
I 81.30 2010 | 40,70 :a.rg_l 1,30 2000 |
23,59
.
| ]
| ]
206.80 454/ 3ez8! Arsa)
[ 105.50
215 r0.40
23.50)_
81.30 2000 40.70 r0.00 | 41,30 2090
— I
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12. COSMETICS

This cosmetic inspection is related to the acueg® quality levels of any defects in the LCD medwhich we

produce.
For more information about the following , conthG LCD Inc. any time.

12.1 Cosmetic Inspection Conditions

12.1.1 Inspective viewing angle
- This inspection should be executed accordinpédallowing figure.

Viewing Zone

9J0W JO WI G¢

TFT-LCD Module
Back-Light Unit

- Viewing angle should be in the range of :
g< 45 when non-operating inspection
g< 2@ when operating inspection ( Horizontal directjon
g< 1@ when operating inspection ( Vertical direction )

12.1.2 Environment Conditions

- Ambient temperature : 265°C

- Ambient Humidity : 655 % RH
- Ambient Lumination : Using single 20 watts flescent lamp ( about 500 lux )
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13. Reliability

13.1 Mean Time Between Failure
. The LCD Panel and interface board assembly (ebig) the CCFTs) shall have a mean time between
failures of 30,000 hours with a confidence leve¥®

3.2 CCFL Life(Continuous)
. The assured CCFL Life will be longer than 10,0@Qrs at the general test condition.
(The operating life of the lamp is defined as hgwmded when the illumination of light has reachééo
of the initial value)

13.3 ON/OFF Cycle
: The display module will be capable of being @ped over 24,000 ON/OFF cycles (B/L, Vdd ON/OFF)

14. Safety

14.1 Sharp edgeThere will be no sharp edges or corners on thdajisgssembly that could
cause injury.
14.2 materials
14.2.1 Toxicity : There is no carcinogenic materiaded anywhere in the display module.
14.2.2 Flammability : All components including dlécal components of the module should meet the
flammability grade Min.UL94-V1.
The printed circuit board is madenfrmaterial rated UL94-V1 or better.
The actual UL flammability ratingpsinted on the printed circuit board.
14.2.3 capacitors : If any polarized capacitorsused in the display assembly, provisions will kedmto keep
them from being inserted backwards.
14.2.4 Hazardous Voltages : Any points exceedingwvilts meets the requirement of the limited curgircuit.
The current through a 2 Kohm resistance is legs @ha x f(Khz)mA.

15. Packaging
: The packaging of the LCD meets 75 cm drop test.

16. Smokefree design

: No smoke or strange smell shall not be obsebyetthe operator as a result of any single failure.

17.Performance

. All electromagnetic compatibility apply when tssplay module is attached to the host system.
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18.PRECAUTIONS
Please pay attention to the followings when ysei this TFT/LCD module with Back-light unit.

18.1 MOUNTING PRECAUTIONS

(1) You must mount a module using four holes ageahin both sides.

(2) You should consider the mounting structuréhst uneven force (ex. twisted stress) is not appio the
module. And the case on which a module is nexishould have sufficient strength so that extdorae
is not transmitted directly to the module.

(3) Please attach the surface with a transparetggive plate in order to protect the polarizé€xr ¢ell.
Transparent protective plate should have safficstrength in order to resist external force.

(4) You should adopt radiation structure to satibe temperature specification.

(5) Acetic acid type and chlorine type materials fa dover case are not desirable because the former
generates corrosive gas of attacking the polatiz@igh temperature and the latter causes circedkbby
electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizetis glass, tweezers or anything harder than HB penci
lead. And Please do not rub with dust clothités chemical treatment. Do not touch the surfdice
polarizer for bare hand or greasy cloth. (Seo@netics are detrimental to the polarizer.)

(7) When the surface becomes dusty, please wipe gsittlyabsorbent cotton or other soft materials like
chamois soaked with petrolium benzene. Normahhe is recommended for cleaning the adhesivektase
attach front / rear polarizers. Do not use @uettoluen and alcohol because they cause chedansge to
the polarizer.

(8) Wipe off saliva or water drops as soon as possitileir long time contact with polarizer causes
deformations and color fading.

(9) Do not open the case because inside circuits dbawa sufficent strength.

(10) Do not touch, push the TCP bonding area stronglgabse that area is very fragile and sensitive.

18.2 OPERATING PRECAUTIONS

(1) The spike noise causes the mis-operationrofiits. It should be lower than following voltage :
VDD =+ 200mV, V1 =+ 200mV (Over and under shoot voltage).

(2) Response time depends on the temperaturlavber temperature, it becomes longer.)

(3) Brightness depends on the temperature. (leldemperature, it becomes lower.)
And in lower temperature, response time (resgutime that brightness is stable after turned loecpmes
longer.

(4) Be careful for condensation at sudden tempegathange. Condensation makes damage to polarizer
electrical contacted parts. And after fadingdensation, smear or spot will occur.

(5) When fixed patterns are displayed for a langgt remnant image is likely to occur.

(6) A module has high frequency circuit. If yoeea to shield the electromagnetic noise, please gours.

(7) When a Back-light unit is operating, it soundfsyou need to shield the noise, please do irgo

18.3 ELECTROSTATIC DISCHARGE CONTROL
Since a module is composed of electronic circitiis not strong to electrostatic discharge kislaertain
that treatment persons are connected to grounddhrwrist band etc . . And don’t touch I/F pineditly.

18.4 PRECAUTION FOR STRONG LIGHT EXPOSURE

Strong light exposure causes degradation of jzelaand color filter.
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18.5 STORAGE
When storing modules as spares for a long tirhe.fdllowing precautions are necessary.

(1) Store them in a dark place. Do not expose the neausunlight or fluorescent light. Keep the
temperature betweeri’5and 35C at normal humidity.

(2) The polarizer surface should not come in ctntath any other object.
It is recommended that they be stored in thrgaioer in which they were shipped.

18.6 HANDLING PRECAUTIONS FOR PROTECTION FILM

(1) When the protection film is peeled off, staglectricity is generated between the film and poéa.
This should be peeled off slowly and carefolypeople who are electrically grounded and witll iea-
blown equipment or in such a condition, etc..

(2) The protection film is attached to the polariwith a small amount of glue. If some stresgjsliad to rub
the protection film against the polarizer dgrthe time you peel off the film, the glue is aptémain on
the polarizer.

Please carefully peel off the protection filntheut rubbing it against the polarizer.

(3) When the module with protection film attachedtored for a long time, sometimes there remainsry
small amount of glue still on the polarizerafthe protection film is peeled off.

(4) You can remove the glue easily. When the glue mesnain the polarizer surface or its vestige is
recognized, please wipe them off with absorlsetton waste or other soft material like chamoizked
with normal-hexane.

18.7 HANDLING PRECAUTIONS FOR TCP BONDING AREA
(1) Please, handle the LCD Module with care and daoid khe TCP bonding area strongly, because that are
is very fragile and sensitive.
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A-1 Brightness

<Measuring point for brightness variation> < Measuring point for surface brightrress
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A-2 RESPONSE TIME

The response time is defined as the followiggré and shall be measured by switching the ingagsfor
“black” and “white”.
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A-3 Viewing angle
<Definition of viewing angle range>
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