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3-6. Power Sequence

Power supply for LCD

Vee ;
Valid data }T
Interface signal
v, :
o¥ ‘T3 T4
Lamp oh
Power for LAMP OFF P OFF

[ Figure 7 ] Power sequence

Table 8. Power sequence time delay

Yalues
Parameter Units
Min. Typ. Max.
T 0.5 - 10 ms
i 0.01 : 50 e
i 200 2 : ms
g 200 - - ms
s 0.01 - 50 e
T 1 - ; 5

Motes : 1. Please avoid floating state of interface signal at invalid period.
2. WWhen the interface signal is invalid, be sure to pull down the power supply for
LCD W, to OV,
3. Lamp power must be tum on after power supply for LCD and interface signals
are valid.
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3-7. W Power Dip Condition

4.5%

[ Figure 8 ] Power dip condition

1) Dip condition
3.8V =V <48V, t,<20ms
2) Ve < 35Y

% --dip conditions should also follow the Power On/Cff conditions for supply voltage.
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4. Optical Specifications

Optical characteristics are determined after the unit has been 'ON' and stable for approximately 30 minutes
in a dark environment at 25 “C. The values specified are measured at an approximate distance S0cm fram

the LCD surface at a viewing angle of & and 8 equal to 0~
Figure. 9 presents additional information concerning the measurement eguipment and method.

__— Optical Stage(x.y)

H / LCD Module

50Cm

PR ‘

Pritchard PRBBO
or equivalent

— |-|

il

[Figure 9] Optical characteristic measurement equipment and method

Table 5. Optical characteristics

(Ta=25 °C, V=50V, f,=60Hz Dclk=54MHz, g, =7 OmArms)

Values
Parameter Symbol Units Notes
Min. Typ. Max.
Contrast ratio CR 500 800 : 1
Surface luminance, white Lo 250 300 : co/m2 2
Lurninance unifarmity Al 75 . - % 3
Response time Tr 5 10 ms 4
Rise time e . 1.2 2.4
Decay time Tts - 3.6 7.6
CIE color coordinates
Red “R 0.610 0.640 0.670
VR 0.305 0.335 0.365
Greer XG 0.268 0.298 0.328
¥G 0.578 0.608 0.638
Elue ¥E 0.117 0.147 0.177
VB 0.040 0.070 0.100
White S 0.283 0.313 0.343
N 0.299 0.329 0.359
viewing angle (by CR = 10) -
% awis . righti =0 or 70 85 : degree 5
% axis, et (¢=1BD ) ! 70 85 -
Y axis, up ($p=90 BU 60 75 -
¥ axis, down (¢=2707 6 70 85
wiewing angle (by CR 2 5) -
% awis, rght ¢=EI8I or 75 il : degree
% awis, 1Tt (=15 Bl 75 a5 -
Y axis, up ($p=90 BU 70 85 -
¥ axis, down (¢=2707 6 70 85
Relative brightness B
Lurninance uniformity - & & 1.7 Figure 10
Angular dependence (TCO'03)
Crosstalk 1.5 % Figure 13
Color grayscale linearity ALY 0.018 7
Ver10 Feb. 27, 2008 20 /33

HY-LINE Computer Components / www.hy-line.de/computer




@ .G

PHILIPS LCD &3 LM170E03

Liquid Crystal Display

Product Specification

Motes: 1.

Contrast ratio{CR) is defined mathematically as
Surface luminance with all white pixels

Contrast ratio =
Surface luminance with all black pixels

. Surface lurinance is the center point across the LCD surface 50cm from the surface with all

pixels displaying white. For rmore information see [ Figure 101].
When g, =7.0mA, L, =280cdim2(Min) 300ccim2({Typ )

. The unifarmity in surface luminance , ALy is determined by measuring Ly, at any point in test area.

But the management of ALy is determined by measuring Lon at each test position 1 through 9,
and then dividing the maximum Ly, 0f 9 points luminance by minimum L, of 2 points luminance.
For mare information see [ Figure 10].

Silg= Minimum (Loys Larg. - - Lona) = Masimum (Loyq Lapz, - Long) %100 (%)

. Response time is the time required for the display to transition from white to black(Rise Time, Trg)

and fram black to white{Decay Time, Try). For additional information see [ Figure 11].
The sarpling rate is 2,500 samplefsec.

Cviewing angle is the angle at which the contrast ratio is greater than 10. The angles are

determined for the horizontal or x axis and the wvertical or vy axis with respect to the z axis which
is normal to the LCD surface. For more information see Figure 12 .

. Gray scale specification

Table 10. Gray scale

Gray level Lum;ﬁgﬁe[%]

L a.1o

L31 1.13

L&3 4.93

LSS5 11.8
L127 91 3
L1559 a5 7
L1581 548
L2235 778
L2595 100

Yer 10 Feb. 27, 2008 5
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Motes | 7. Color grayscale linearity | Aus' is defined as

\/(H'A—Hrﬂ)z ~+ (V'A— Vrﬂ)z

Where indices A and B are the two gray levels found to have the largest color differences
between them.
i.e. get the largest Au' and Av' of each Gpairs of U and v and calculate Au"

a. Test pattern : 100% full white pattern with a test pattem as shown below.
squares of 40mrm by A0mm in size, filled with 255, 225, 195, 165, 135 and 105
grayscale steps should be arranged in the center of the screen.

b. Test method
First gray step : move a square of 255 gray level should be moved into the center of the screen
and rmeasure luminance and u' andy' coordinates.
Mext gray step: move a 255 gray sguare into the center and measure both luminance and
u' andy' coordinates.
The same procedure shall then be repeated for gray steps 195, 163, 135 and 103,

Color grayscale linearity

Yer 10 Feb. 27, 2008 22 /33
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Figure 10. Luminance measuring point

<Measuring poirt for luminance variation=

<Measuring point for surface luminance:>

H

H/2

H e
e, o

¥ 5 :
OE OS Qél

W

H: 337.8920 mm
Y 270,336 mim
@ HY o Active Area

Active Area

V2

= Luminance Unifarmity - angular — dependence (Lg& Tg)
TCO'03 Luminance uniformity — angular dependence, is the capacity of the vDU to presentthe same
lurninance level independently of the viewing direction. The angular-dependent luminance uniformity is
calculated as the ratio of maxirmurn luminance to minimum luminance in the specified measurement

areas.
Test pattern : 80% white pattern I ¥/10
Test point © 2-point
Testdistance : D* 15 =64.77cn v
Testmethod | Lg = (L serandeg. ¢ Lmin, +30deg.)
+ (L -a0deq. ¢ Limin, a0deg )/ 2
To = maicrsde it L #i5deg ) I Y10
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Figure 11. Response time

The response time is defined as the following Figure and shall be measured by
switching the input signal for "black” and "white".

% Trg Trg
— |— —» |
100 ——, —
e R s
ptical wihite hlack wihite
Mesponse
1I:I --------------------- ----F\-\; ------------------------------------------- :-;:.:); --------------
0

Figure 12. Viewing angle

<Dirension of viewing angle range:>
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Figure 13. Crosstalk

The eqguation of crosstalk (|LQ[D,EE—L,&[D,.;]1 |ﬂ_A[D,,:]1j =100{%) [Vertical],
|:|LEI[-:-rD12_LEI[-:-rD]1 |"|ILEI[-:-rD]1:| x100(%]) [Horizontal]

PEHER Pattem 2
(Half gray’ gray 127) (Background: gray 127, Rectangular: gray 0, gray255 )
&7 A8 &4 a2 &4

5. Mechanical Characteristics

Table 11. provides general mechanical characteristics for the model L1 70E03-TLG 1. Please refer to
Figure 14,15 regarding the detailed mechanical drawing of the LCD.

Table 11. Mechanical characteristics

Horizontal 358 Smm
Outside dimensions wertical 296 5mm

Depth 16.0mm

Horizontal 341 6mm
Bezel area -

Wertical 274 0mm

o Horizontal 337 920mm

Active display area :

Wertical 270.336mm
Weight(approximate) 1600g(Typ.), 16800 Max.)

Hard coating(3H)
Surface Treatment

Anti-glare treatment of the front polarizer

Ver1.0 Feb. 27, 2008 25/33

HY-LINE Computer Components / www.hy-line.de/computer



@ LG.pHILIPS LCD [

LM170EO3

Liquid Crystal Display

Product Specification

Figure 14. Frontview
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Figure 15. Rear view
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6. Reliability
Table 12. Environment test condition
No. Test item Conditions
1 High temperature storage test Ta=60°C  240h
2 Low temperature storage test Ta=-20°C  240h
3 High temperature operation test Ta=a0°C a0%RH  240h
4 Low temperature operation test Ta=0°C  240h
— Wave form  random
Yibration test
(non-operating] Yibration level . 105G BEMS
] Bandwidth - 10-300Hz
Duration CEYLZ 30 min
One time each direction
S \?Rra?\sceﬁn_‘luirnm ;gﬁ('}aine wave, 2ms
non-operatin : '
6 | (nar-operating] Direction  © £, +Y, +7
One time each direction
Altitude
7 0-40,000 feet12,192m
storage / shipment ' S )

{ Result evaluation criteria }
There should be no change which might affect the practical display function when the display guality
test is conducted under normal operating condition.
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7. International Standards

7-1. Safety

a) UL 60950-1:2003, First Edition, Underwriters Laboratories, Inc.

Standard for Safety of Information Technology Equipment.

by CAM/CSA C22.2 No. B0350-1-03 15t Ed. April 1, 2003, Canadian standards Association,
Standard for Safety of Information Technology Equipment.

ch EM 60950-1:2001, First Edition,
Eurmopean Committee for Electrotechnical Standardization{CEMELEC)
European Standard for Safety of Information Technology Equipment.

d) RoHs, Directive 2002/9%/EC of the BEuropean Parliament and of the council of 27 January 2003

7-2. EMC

a) ANS| CE3 4 "Methods of Measurement of Radio-Noise Emissions from Low-Yoltage Electrical and
Electrical Equipmert in the Range of 9kHZ to 40GHz. "American Mational Standards Institute{ ANSI,
1992

by C1.5.PR "Limits and Methods of Measurement of Radio Interface Characteristics of Information
Technology Equiprment " International Special Committee on Radio Interference.

¢y EN 559022 "Limits and Methods of Measurement of Radio Interface Characteristics of Information
Technology Equiprment " European Cormmittee for Electrotechnical Standardization (CENELEC), 1998
(Including A1; 2000

Yer 10 Feb. 27, 2008 29 /33
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8. Packing
8-1. Designation of Lot Mark

a) Lot Mark
A E || c ||D E || F G || H J K L || m
AB.C: SIZE(INCH) D : YEAR
E - MONTH F~ M : SERIAL NO.

Note
1. YEAR

Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Mark 1 2 3 4 5 B 7 8 g 0
2. MONTH

hianth Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct Mov | Dec
Mark 1 2 3 4 5 B 7 g 9 A, B C

i) Location of Lot Mark

serial Mo is printed on the label. The label is attached to the backside of the LCD module.
This is subject to change without prior notice.

8-2. Packing Form

a) Package guantity in one box : 10pcs

) Box size  420rmm x 333mm X 431mm

Yer 10 Feb. 27, 2008 30 /33

HY-LINE Computer Components / www.hy-line.de/computer



@ LG.pHILIPS LCD [ LM170E03
o Liguid Crystal Display

Product Specification

9. Precautions

Please pay attertion to the following when you use this TFT LCD module.

9-1. Mounting Precautions

(1) You rmust rmount 3 rmodule using holes arranged in four corners or four sides.

(2) You should consider the mounting structure so that uneven force(ex. twisted stress) is not applied
to the module.

And the case onwhich a module is mounted should have sufficient strength so that external force
is not transrmitted directly to the module.

(3) Please attach a transparent protective plate to the surface in order to protect the polarizer.
Transparent protective plate should have sufficient strength in order to the resist external force.

{4) *rou should adopt radiation structure to satisfy the temperature specification.

(5) Acetic acid type and chlorine type materials for the cover case are not describe because the farmer
generates corrosive gas of attacking the polarizer at high temperature and the latter causes circuit
break by electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizers with glass, tweezers or anything harder than HE
pencil lead. And please do not rub with dust clothes with chemical treatment.

Do not touch the surface of polarizer for bare hand or greasy cloth (Some cosmetics are determined
to the polarizer.)

(71 WWhen the surface becomes dusty, please wipe gently with absorent cotton or other soft materials
like charmois soaks with petroleurn benzene. Normal-hexane is recommended for cleaning the
adhesives used to attach front / rear polarizers. Do not use acetone, toluene and alcohol because
they cause chemical damage to the polarizer.

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

(9) Do not open the case because inside circuits do not have sufficient strength.

9-2. Operating Precautions

(1) The spike noise causes the mis-operation of circuits. It should be lower than following voltage
Y=2200my(Over and under shoot voltage)

(2) Response time depends on the ternperature {In lower temperature, it becomes longer )

(3) Brightness depends on the termperature. (In lower temperature, it becomes lower )

And in lower ternperature, response time(reguired time that brightness is stable after turned on)
becomes longer.

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

(8) When fixed patterns are displayed for a long time, remnant image is likely to occur.

(6) Module has high frequency circuits. Sufficient suppression to the electromagnetic interference
shall he done by system manufacturers. Grounding and shielding methods may be important to
rninimized the interference.

(7) Please do not give any mechanical and/for acoustical impactto LCM. Otherwise, LCM can not be
operated its full characteristics perfectly.

(8) A screw which is fastened up the steels should be a machine screw (if not, it causes metal foreign
material and deal LCK a fatal blow)

Yer 10 Feb. 27, 2008 31 /33 |
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9-3. Electrostatic Discharge Control

Since a module is composed of electronic circuits, it is not strong to electrostatic discharge. Make certain
that treatrment persons are connected to ground through wrist band etc. And don't touch interface pin directhy.

9-4. Precautions for Strong Light Exposure

Strong light exposure causes degradation of polarizer and color filter.

95, Storage

YWhen storing modules as spares for a long time, the following precautions are necessary.

{1} Store them in a dark place. Do not expose the module to sunlight or fluaorescent light. Keep the
temperature between 5°C and 35°C at normal humidity.

{2y The polarizer surface should not come in contact with any cther object.
It is recommended that they be stored in the container in which they were shipped.

9-6. Handling Precautions for Protection Film

(1) The protection film is attached to the bezel with a small masking tape.
When the protection filrm is peeled off, static electricity is generated bhetween the film and polarizer.

This should be peeled off slowly and carefully by people who are electrically grounded and with well

ior-hlown equipment orin such a condition, etc.

(2) WWhen the module with protection filrm attached is stored for a long time, sometimes there remains a
very small amount of glue still on the Bezel after the protection film is peeled off.

(3) You can remove the glue easily. When the glue remains on the Bezel or its vestige is recognized,
please wipe thern off with absorbent cotton waste or other soft material like chamois soaked with

normal-hexane.
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in Products (ver.4.1)

Our company hereby warrants and guarantees that all of or part of products,
including, but not limited to, the peripherals, accessories or {including your
subsidiaries and affiliated company) directly or packages, manufactured and/ or
delivered to yvour company indirectly by our company (including our subsidiaries
or affiiated companies) are free from any of the substances listed in vour
company's Technology Standard or its subsequent revision, including the
following articles,

1. Qur company actually coopearates with environment—friendly policy
pushed by yvour company and follows the total abolition schedule of Pb, Cd,
Cr+6, Hg., PBB and PBDEs proposed by Hazardous substances
managemeant standard in your company

2. Our company don't excessively enclose to the noxious material including
Cd, Pb in products and parts supporting to the department of DID in LG
electronics. If the environmental accident is occurred by our company's
mistake and insufficient improvement, acts on our company's responsibility

3. Cur company ensure that all of information submitted to yvour company is
nol arbitrary estimation and is to the exact document based on reliable
data.

| By attached Data, Our company warrants this products comfirm to
| following requirements.{Check each applicable item)

i I'_W/Pt: Free Soldering [#Pb Free [¥RoHS Free EKI'CD '03

! Cefinitian © |

| l Pb Free Soldering © Parts must mest DID's Heat resistance condition, |
|
|

| [(Beflow Typa:2507C 10sac, Flow Type @ 28077 ,10sec}
! M Pb Frea : Lead wire plating iz Pb Free(Pb content < 1,000ppm) and
Inner contact point and Body itselt don't contain PR(PE contant < 1,000ppm)
M RAcHS Free : Part does not contain Pb,Cd,Cr+6,Hg,PBBs and PEBDEs(Cd<100ppm ,Others<1,000ppm)
and supplier must submit evidences| (TP AAS, LV=Vis, GC) cenificated by authorised agency
| B TCO '03 @ Part meat TCO'03 and LG electronics reaguirermeant
| {Cd=5ppm. Pb=50ppm, Hg<2ppm, Cr+6 FEEs ,FECEs<100)

Company name : L& ol ///? ¢ hed)

Date . _7;”“ ol 5 r.:r'z.-‘/ 2

Representative : H AR G‘Ll-q L,__jcl },_,_m nin 2

Signature :
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