Process Change Notification

<LTA320W2-L03 - LTA320W2-L14 >

Date; Sep. 22, 2005

LCD Business
SAMSUNG Electronics

Technical Customer Service Team
LCD Business
SAMSUNG Electronics Co., Ltd.
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General Information

1. Content

> Change of panel, backlight and circuit

LO3 L14

2. Purpose

> To apply new technology and new materials
3. Model

> LTA320W2-L03

Technical Customer Service Team "
LCD Business e Better Vision through SAMSUNG TFT-LCD view"
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General Information

4. Changing Item

320W2-L03 320W2-L14 REMARK
AL, T0.8 GA,T0.6
TOP Chassi ’ ’ | h
OP Chassis PORON, T0.5 PORON,T0.7 mprove hardness
To unify with
Bottom Chassis - Add four Rear (User) Holes unfy wi
other models
Mecha One Supplier Two Suppliers
24V 24V Simplify the
Inverter Size = 140*386 Size = 95"386 Dim Control
A-Dim & PWM-Dim (External Pulse PWM-Dim (Internal DC level Control)
Control) No Return PCB
Return PCB (= Cold Part to common GND )
S-PCB SMT component on the Bottom SMT component on the Top Simplify the process
Auto Pattern Program
Circuit | T-CON T2 T3
tredl Internal test of HVS
Digital VR Pulse 1r2C

Technical Customer Service Team
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General Information

5. Comparison

> Spec Comparison (refer to page # 5)
> Pin/Signal Assignment (refer to page #6,7)
> Qutline comparison (refer to page #8~10)

6. Reliability Test Resulit
> Refer to page #11 for details.

7. Optical Characteristics

> All data are within specification.
> Luminance Characteristics (refer to page #12)

8. EMI Evaluation
> No significant difference from LO3 model. (refer to page #13)

9. Implementation Date
> Promptly after customer’s approval (refer to page #14)

10. Identification Method
> Model number is changed from LTA320W2-L03 to LTA320W2-L14. (refer to page #14)

Technical Customer Service Team
LCD Business
SAMSUNG Electronics Co., Ltd.
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Spec Comparison (LTA320W2)

Item 320W2-L03 320W2-L14
Brightness 450 cd/m2 <
Contrast 1000:1 <
Response Time 8 ms (DCCH-l) <
Color Temp. 10,000K <
Color Gamut 72% <
Gamma 24 <
Wk <Dy 760%450*50.0 <
Weight 7.2Kg (max.) <
Lamp ®3,16 CCFL <
Lamp Life 50000 hr <

One Supplier Three Suppliers
ey A-Dim & PWI.Dir

PWM-Dim (External Pulse Control)

(Internal DC-level Control)

Technical Customer Service Team

LCD Business
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Pin / Signal Assignment

[ LCD Module : LC-Display Signal ]

» Pin Map

No Signal No Signal

1 N.C 16 GND

2 N.C 17 Rx3-

3 N.C 18 Rx3+

4 GND 19 GND

5 RX0- 20 N.C

6 Rx0+ 21 LVDS Option
7 GND 22 f N.C

8 Rx1- 2f GND

9 Rx1+ | f4 GND

10 GND 25 GND

11 Rx2- / 26 | Vdd(+5Vdc)
12 Rx2+ / | 27 | vdd(+5vdc)
13 GND / | 28 | vdd(+5vdc)
14 RxCLKY- | 29 | vdd(+5vdc)
15 | RxCYK+ | 30 | Vdd(+5Vdc)

y 4

* Ground or Open : JEIDA
* High : Normal

Technical Customer Service Team
LCD Business
SAMSUNG Electronics Co., Ltd.

SEC USE for

Internal Control

b SEC USE

» Pin Map

No Signal No Signal

1 N.C 16 GND

2 N.C 17 Rx3-

3 N.C 18 Rx3+

4 GND 19 GND

5 RX0- 20 GND

6 Rx0+ 21 LVDS Option
7 GND f 22 N.C

8 Rxi- / | 23 GND

9 Rxt+ / | 24 GND

10 GND/ | 25 GND

11 Rx- 26 | Vdd(+5Vdc)
12 Rf2+ 27 | Vdd(+5Vdc)
13 /ND 28 | Vdd(+5Vdc)
14 | PRxCLK- | 29 | Vdd(+5Vdc)
15 | /RxCLK+ | 30 | Vdd(+5vdc)

* Ground : JEIDA

* High or Open : Normal

Better Vision through SAMSUNG TFT-LCD @--



Pin / Signal Assignment

» Analog Dim Use

[ LCD Module : BL Signal] » PWM Dim Use

; Use : #14 Pin [ use : # 13 Pin]
» Pin Map [ ]
: No Signal No Signal
No Signal
1 AWG24 24V 1 AWG24 24V
1 AWG24 24V
2 AWG24 24V
2 AWG24 24V 2 AWG24 24V
3 AWG24 24V
3 AWG24 24V 3 AWG24 24V
4 AWG24 24V
4 AWG24 24V 4 AWG24 24V
5 AWG24 24V
5 AWG24 24V 5 AWG24 24V
6 AWG24 GND
6 AWG24 GND 6 AWG24 GND
7 AWG24 GND
7 AWG24 GND 7 AWG24 GND or
8 AWG24 GND
8 AWG24 GND 8 AWG24 GND
9 AWG24 GND
9 AWG24 GND 9 AWG24 GND
10 AWG24 GND
10 AWG24 GND 10 AWG24 GND
11 N.C
- - - - BL on/off Control
on/o ontro
BL on/off Control 12 BL on/off Control 12 ) 5
12 On [2.4~5V] | Off [0~0.8V] On [2.4~5V] / Off [0~0.8V]
On,t[\2.4~|5V] Ig'ff —— . PWM Dimmer
13 M?:Osg M;)r(r;?:r 13 Fixat 3.3V 13 | (DC level control)
i Min OV (duty 20%)
PWM Dimmer .
i PWM Pulse Control 14 Pl DI ~ Max 3.3V(100%)
( PWM Pulse Control ) 14 N.C

Technical Customer Service Team

LCD Business

SAMSUNG Electronics Co., Ltd.
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Up-Side Out Line Comparison

# Outline Comparison — Upside

[ 320W2-L03 ]

No Location 320W2-L03 320w2-L14
1 Gasket Attachment Part on Top Chassis None Add 0.5mm Bead

Technical Customer Service Team %
LCD Business | Bg“er Uis}on thrnugh SAMSUNG TH’.LCD v!e
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Backside Out Line Comparison

4 Outline Comparison — Backside

i51
[ 320W-L03 ] \ [ 320W2-L14 ]
I | ‘4, = m P
o i 8
(B 0
H m
18 n
- 0 IS PR P el N | _ _
- 8l ' g
% @ 5 o E
g% 9 I E
> i L
= G000005® : = _. 0 -
No Part : 320W2-L03 320W2-L14!
1 Width of Inverter case 202.5mm 247.5mm
2 Location of Inverter 203.5mm 252.5
Connector
3 Rear Mount None XY =190/ 166.5mm From Center
Emboss Height: 4mm From Bottom
Guide Pin Height:
5.5mm(@5)
4 Case-Return Height: 4.6mm Emboss Height: 4.6mm From Bottom
41 Case-Return Height: 6.0mm -
Techhical Qustorjer BEAL Team Location of Inverter-case Add 0.5mm Bead

LCD Business

SAMSUNG Electronics Co., Ltd.

etter vision throug
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Detail - Difference point (etc)

a
EEEd B A = = EEEEE

(1) Delete two studs on the bottom of the panel

- Formulate bottom chassis bending line by tapping the bottom chassis.

(2) Delete six studs on left/ right side of the panel
- Formulate chassis bending line by tapping.

15mm

—

Emboss Height: 4mm

Befo | |

42

9mm 16.6mm

After

(3) Reduce the gap between chassis and panel ( width is same ).

Guide Pin Height: 1.5mm
(Total: 5.5mm)

28.6

Technical Customer Service Team
LCD Business
SAMSUNG Electronics Co., Ltd.

T18mm I T06mm
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Reliability Test Results

Test Item Test Condition Sample Size Test Result
HTOL 50°C, 250Hr Operation 4 No failure (0/4)
LTOL 0’'C, 250Hr Operation 4 No failure (0/4)
THB 40°C, 95% 250Hr power on/off 4 No failure (0/4)
TIS -20 ‘C~ 60 'C, 200cycles 4 No failure (0/4)

Shock 50G, 11ms, (+/-X,Y,Z) 1time/axis 3 No failure (0/3)

Vibration 10~300Hz, 1.5G, 10minSR, 30min/axis (+/-X,Y,Z) 3 No failure (0/3)
ESD Contact : 150pF 3302 +/- 8KV, 200 t|me§ (1p0|nt/1.t|me.) 3 No failure (0/3)
Non-contact:150pF 3302 +/- 15KV.200 times (1point/1time)

Temp.

Humid 25'C~60'C/95%RH, 71hr 4 No failure (0/4)
test

Pallet Vibration > D 12 No failure (0/12)
Test ibration rop

Technical Customer Service Team
LCD Business

s Better Vision through SAMSUNG TFT-LCD @
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Luminance Characteristics

Technical Custome
LCD Business

L03 #1 #2 #3
X y X y X y
White 0.282 0.291 0.279 0.291 0.279 0.291
Red 0.643 0.329 0.642 0.330 0.641 0.331
0.283 0.593 0.279 0.596 0.280 0.594
Blue 0.144 0.064 0.144 0.062 0.144 0.063
Black 0.226 0.208 0.226 0.210 0.226 0.210
Tc (K) 9,767 9,981 9,977
Gamut 71.8% 72.7% 71.8%
CIR 1,396 1,319 1,289
WHITE BLACK WHITE BLACK WHITE BLACK
LUMINANCE
475 0.34 448 0.34 464 0.36
L14 #1 #2 #3
X y X y X y
White 0.279 0.299 0.277 0.293 0.281 0.300
Red 0.640 0.331 0.639 0.330 0.641 0.331
0.278 0.593 0.278 0.595 0.278 0.595
Blue 0.144 0.067 0.145 0.064 0.144 0.065
Tc (K) 9,623 10,125 9,348
Gamut 71.3% 71.8% 72.0%
CIR 1,317 1,117 1,290
WHITE BLACK WHITE BLACK WHITE BLACK
LUMINANCE
490 0.37 466 0.42 502 0.39

SAMSUNG Electronics Co., Ltd.

Better Vision through SAMSUNG 11T
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EMI Evaluation

[dB(uV/m]]

[V

e noy

Fra
1. 80MHz Noise Deviation : No Significant Difference
(Test Condition :Conductive Tape Applied )

: Noise is reduced by bottom chassis improvement.

2. Middle & High Frequency Area Noise

4.4
4.5
43
4.40
0.08

[MHz]

LTA320W2-L14

4.8
3.9

4.1
4.27
0.39

e Better Vision thruugh SAMSUNG TFT-LCD @

LTA320W2-L03

Frequency

80MHz
Margin(dB)
#1
#2
#3
Average
Std.Dev.

Technical Customer Service Team
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Identification Method

> Model number is changed from LO3 to L14.

> Application Date : Promptly after customer’s approval

Technical Customer Service Team "
LCD Business e Better Vision through SAMSUNG TFT-LCD view"
SAMSUNG Electronics Co., Ltd.



‘ Customer's feedback memo I

To Customer Fax No. : +82-41-535-1111
From Samsung Electronics, LCD CS Group Tel No. : +82-41-535-3225

Date 2005. 09. 22.
Subject : New Technology and New Materials

This memo is prepared for receiving customer’s requirements for Samsung’s PCN. Customer’s requirement for this
change will be logged as action item and reviewed in place. Samsung will try to implement customer’s requirements with
our best. It will be appreciated for customer to fill in and return to Samsung within 14 days from receiving date.

Approval Approved () Disapproved () Need additional information ()

If customer needs additional information, please list customer’s requirements.

Sample ( ) pieces, before ( - - )

Name Title Date

Signature

Technical Customer Service Team
LCD Business | Bgﬂer Uis}on thmugh SAMSUNG TF[_LCD

SAMSUNG Electronics Co., Ltd.
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Product Information I

ELECTRONICS

Issued Date : Apr. 13, 2005

SAMSUNG TFT-LCD

MODEL NO. : LTA320W2-L03

Note

Any Modification of Spec is not allowed without SEC's permission.

Senior Engineer : _;’T 7/,;' ﬁ“’}/ f(i

PREPARED BY : AMLCD Technical Customer Service Team
Samsung Electronics Co . , LTD.

wis
vie

SAMSUNG TFFLCD
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Product Information I

Contents

Revision History e (3)
General Description e 4)
1. Absolute Maximum Ratings = e (5)

1.1 Absolute Ratings Of Environment
1.2 Electrical Absolute Ratings

2. Optical Characteristics e (6)

3. Electrical Characteristics - 9)
3.1 TFT LCD Module
3.2 Back-light Unit

4. Block Diagram e (11)
4.1 TFT LCD Module
4.2 Back-light Unit

5. Input Terminal Pin Assignment = —eeemmmemmmee - (12)
5.1 Input Signal & Power
5.2 Inverter Input Pin Configuration
5.3 LVDS Interface
5.4 Input Signals, Basic Display Colors and Gray Scale of Each Color
6. Interface Timing e (15)
6.1 Timing Parameters (DE only mode)
6.2 Timing Diagrams of interface Signal (DE only mode)
6.3 Power ON/OFF Sequence
6.4 Inverter B/D Sequence

7. Outline Dimension e (19)
8. Packing e (21)
9. Marking & Others e (22)
10. General Precautions e (23)
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* Revision History

Product Information I

No Date Page Before change ’ After change Remark
2004.12.24 All First issued
2005.04.08 18~19 outline dimension changed
A Weight : [Typ, Max] = [6500, | Weight : [Typ, Max] = [7000,
7000] 7500]
Luminance of White : [Min, | Luminance of White : [Min,
Typ] = [450, 500] Typ] = [400, 450]
Contrast Ratio : [Min] = [700]|Contrast Ratio : [Min] = [800]
Response Time(Rising) : Response Time(Rising) :
[Max] = [16] [Max] = [12]
6 Response Time(Falling) : Response Time(Falling) :
[Max] = [9] [Max] = [10]
Color Chromaticity : [Wx] = | Color Chromaticity : [Wx] =
[0.278] [0.280]
Viewing Angle : [Min, Typ] =|Viewing Angle : [Min, Typ] =
[75, 85] [79, 89]
Input Voltage : [Min, Max] = | Input Voltage : [Min, Max] =
[21.6, 26.4] [23, 25]
Input Current : [Typ] = [5.4] | Input Current : [Typ] = [5.0]
1.0 Io.max : [Condition] = Io.max : [Condition] =
2005.04.13 [Vadim=1.5V] [Vadim=3.3V]
10 lIo.max : [Min, Typ, Max] = | lo.max : [Min, Typ, Max] =
[4.5, 5.0, 5.5] [6.5, 7.0, 7.5]
Backlight On : [Max] = [5.25]| Backlight On : [Max] = [5.0]
PWM Dimming Range : PWM Dimming Range :
[condition, Min] = [Vin=24 [condition, Min] = [Vin=24
Vadim=1.5V, 30] Vadim=3.3V, 20]
HIGH VOLTAGE ( Part NO.| HIGH VOLTAGE ( Part NO.
. : BHCR-02VS-2 (JST) ) SM02B-BHCS-2(LF)(JST) )
GROUND (Part NO. : GROUND ( Part
C-1612472 (AMP)) NO.:1612540-1(AMP) )
Inverter Connector Inverter Connector
:S14B-PH-SM3-TB(JST) :S14B-PHA-SM-TB(LF) (JST)
Status(Normal Operation :
" GND., Error(Shut-down) - Normal(GND),Abnormal(Open
. Collector)
Floating)
Horizontal Total : [Min, Max] | Horizontal Total : [Min, Max]
= [1570, 1700] = [1460, 2000]
Doc. No. LTA320W2-L03 Rev.No. 1.0-050413 Page 3/ 25




General Description

* Description

Product Information I

LTA320W2-L03 is a color active matrix TFT (Thin Film Transistor) liquid crystal display

(LCD) that uses amorphous silicon TFTs as a switching devices. This model is composed of a

TFT LCD panel, a driver circuit and a back-light system. The resolution of a 32.0" contains

1366 x 768 pixels and can display up to 16.7 million colors with wide viewing angle of 85° or

higher in all directions.

* Features

- High contrast ratio, high aperture structure

- APVA(Advanced Patterned Vertical Align) mode
- Wide viewing angle(=170" )

- High speed response

- WXGA(1366 x 768 pixels) resolution (16:9)
- Low Power consumption

- Direct Type 16 CCFL( Cold Cathode Fluorescent Lamp)

- DE only mode

- LVDS(Low-Voltage Differential Signal) interface.(1pixel/clock)

* Applications

Home-alone Multimedia TFT-LCD TV
Display terminals for AV application products
High Definition TV (HD TV)

* General information

Items Specification Unit Note
Display area 697.6845(H) *X392.256(V) mm
Outline Dimension 760.0(H) X 450.0(V) X 50.0(D) mm Typical Value
Driver element a-Si TFT active matrix
Display colors 16.7M(true) colors 16,777,216
Number of pixels 1366 x 768 pixel 16:9
Pixel pitch 0.51075(H) X 0.51075(W) mm RGB Vertical Stripe
Display mode Normally Black
Power Consumption |110.5Watt (BLU 103, Panel 7.5) | Watt |@Typical Luminance, lhr Aging
Surface treatment Haze 44% , Hard-Coating (3H) Conductive pol
Weight 7000 (Typ), 7500 (Max) g
Doc. No. LTA320W2-L03 Rev.No. 1.0-050413 Page 4/ 25




Product Information I

1. Absolute Maximum Ratings

1.1 Absolute ratings of environment

Item Symbeol | Min. Max. Unit Note
Storage temperature Tsra -20 65 (¢ (1)
Operating temperature Topr 0 50 T (1)
(Ambient temperature) Tsur 0 65 (¢ 2)
Shock ( non - operating ) Snop - 50 G (3),(5)
Vibration ( Non - operating ) Vnop - 1.5 G (4),(5)

Note (1) Temperature and relative humidity range are shown in the figure below.
93.8 % RH Max. (40 °C > Ta )
Maximum wet-bulb temperature at 39 °C or less. (Ta > 40 °C) No condensation.

(2) Abnormal visual problems by panel surface temperature can be occurred in specific
range. But materials(ex : polarizer) are not damaged permanently in this range, Tsur.
(3) 20ms, sine wave, 1 time for X, £Y, £Z axis
(4) 10~300Hz/1.5G
(1Imin/cycle, 30min for X,Y,Z axis)

(5) At testing Vibration and Shock, the fixture in holding the Module to be tested have
to be hard and rigid enough so that the Module would not be twisted or bent by the

fixture. . L.
100 Relative Humidity ( %RH)
90
80
60 | .
Operating Range
40
20
. | Storage Range
-40 -20 0 20 40 60 80

Temperature (°C)

1.2 ELECTRICAL ABSOLUTE RATINGS
(Vss = GND = 0 V)

Item Symbol | Min. Max. Unit Note
Power Supply | LCD Module Vi Vss-0.5 6.5 Vv )
Voltage Inverter Ve Vss-0.5 25.2 A"

NOTE (1) Within Ta ( 25 + 2 °C)

Doc. No. LTA320W2-L03 Rev.No. 1.0-050413 Page 5/ 25




Product Information I

2. Optical Characteristics

The following items are measured under stable conditions. The optical characteristics should be

measured in a dark room or equivalent state with the methods shown in Note (1).

€ Measuring equipment : TOPCON BM-5A , BM-7, PHOTO RESEARCH PR650

* Ta =25 +2°C, VDD=5.0V, fv= 60Hz, focik=75 MHz, IL = 5.0mArms

Item Symbol | Condition | Min. Typ. Max. Unit Note
Contrast Ratio 3)
C/R 800 1000 -

(Center of screen) BM-5A
Rising Tr - 8 12
Response . (4)
. Falling Tf - 6 10 msec
Time BM-7
GtoG Tg - 8 12
) ) Normal
Luminance of White %)
YL $=0 400 450 - cd/m2
(Center of screen) 6=0 BM-5A
Rx 0.642
Red
Ry o 0.332
Viewing
Gx 0.276
Color Green Angle
i Gy TYP. | 0.600 | TYP. (6)
Chromaticity
Bx -0.03 0.144 | +0.03 PR650
(CIE 1931) | Blue
By 0.061
. Wx 0.280
White
Wy 0.290
Color Temperature k - 10000 -
oL 79 89 -
L Hor.
Viewing 0 R 79 89 - (7
C/R>10 Degrees
Angle ¢ H 79 89 - BM-5A
Ver.
¢ L 79 89 -
Brightness Uniformit 8
s , | Buni i i 25 % )
(9 points) BM-5A

Note 1) Test Equipment Setup

After stabilizing and leaving the panel alone at a given temperature for 30 min ,the
measurement should be executed. Measurement should be executed in a stable, windless, and
dark room. 30 min after lighting the back-light. This should be measured in the center of

screen.
A single lamp current : 5.0mA

Environment condition : Ta = 25 + 2 °C

Doc. No. LTA320W2-L03 Rev.No. 1.0-050413 Page 6/ 25




Product Information I

PhotodetectoN

Photodetector| Field

BM-5A 2 Field —

BM-7 >

PR650
BM-5A : 40cn
BM-7 : 50cn
PR650 : 50cn

TFT - LCD Module

\ LCD Panel
y /

[}

The center of the screen

Optical Measuring Equipment Setup

Note 2) Definition of test point

228 683 1138
............................................ e 128 Active Area
@ @
® @ @ 384 (O Test Point
© ® G| 640

Note 3) Definition of Contrast Ratio (C/R) : Ratio of gray max (Gmax) & gray min (Gmin)
at the center point(5) of the panel

G max

CR =
G min

Gmax : Luminance with all pixels white

Gmin : Luminance with all pixels black

Doc. No. LTA320W2-L03 Rev.No. 1.0-050413 Page 7/ 25




Product Information I

Note 4) Definition of Response time : Sum of Tr ,Tf

{B ack(TFT OF) Wi te(TFT QN B ack(TFT OF) 5

Qoti cal

Response
Te
100%

b S )
S

10%

%

Tine

Note 5) Definition of Luminance of White : Luminance of white at center point(5).

Note 6) Definition of Color Chromaticity (CIE 1931)
Color coordinate of Red , Green , Blue & White at center point(5).

Note 7) Definition of Viewing Angle : Viewing angle range (CR210 )

Note 8) Definition of 9 points brightness uniformity

) (Bmax— Bmin)
Buni = 100%

B max

Bmax : Maximum brightness

Bmin : Minimum brightness
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Product Information I

3. Electrical Characteristics

3.1 TFT LCD MODULE Ta = 25°C
Item Symbol | Min. Typ. Max. Unit Note
Voltage of Power Supply A 4.5 5.0 5.5 \Y (D)
(a)Black - 1000 - mA
Power (b)White Ipp - 1250 - mA (2),(3)
Consumption |(c)N-Pattern - 1500 2000 mA
Power Consumption Pc - 7.5 10 Watt | Module Only
Vsync Frequency fv 48 60 66 Hz
Hsync Frequency fu 44 47.3 53 kHz
Main Clock Frequency focik 65 75 82 MHz
Rush Current Trusn - - 4 A 4)

Note (1) Main clock frequency is the value which is measured at the LVDS input transmitter.
(2) fv:6OHZ, foeix :75MHZ, Vb = SOV, DC Current.
(3) Power dissipation check pattern(LCD Module only)

(a) Black Pattern (b) White Pattern

(C) N-pattern

(4) Measurement Conditions (Rising time =470/s)

INPUT
POWER(5¢/) _ 2SK1059
) Voo

47kQ
CONTROL 1K
SIGNAL
(High to 47k
LOW) 12V

1ub R

Test Point

Note : Control Signal : High(+5V) -->Low(Ground)
All Signal lines to panel except for power 5V : Ground
The rising time of supplied voltage is controlled to 470us by R and C value.

09Voo—= 5V

4 \/oD

>
-~

GND ——

Rising Time
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Product Information I

3.2 BACK-LIGHT UNIT

The back-light system contains 16 direct-lighting type CCFTs (Cold Cathode Fluorescent Tube)
- Life time (Hr) of a lamp, 50,000hours, is defined as the time in which it continues to
operate under the condition of Ta = 254+2°C and Typical Luminance for a lamp until the

brightness becomes 50% or lower than it's original value.

3.2.1 Inverter Input Condition & Specification

. Specifications .
Items Symbol Conditions - Unit Note
Min. | Typ. | Max.
Input Voltage Vin - 23 24 25 A" Ta=25C
Input Current Pin - - 5.0 - Adc
After 2hr
To,max Vadim=3.3V 6.5 7.0 7.5
Output Current ; - mArms | Warm up
To,min Vadim=0V 3.5 4.0 4.5
Power Consumption Pc Typ Luminance - 103 | 130 | Watt (D
Backlight On ON/OFF=High 2.4 - 5.0 A%
On/Off Control Off ON/OFF=Low 0 - 0.8 \%
Min. Luminance 0
Analog Dimming Apm v
Max. Luminance 33
PWM Frequency Fpwm | Vin=24, Vadim=3.3V | 120 180 | 240 Hz
PWM Dimming Range| PMD | Vin=24, Vadim=3.3V | 20 - 100 % 2)

Note(1) Power Consumption is measured when 500 of Luminance which is the typ. luminance.
Max Value of the Power Consumption is measured at initial turn on of the Backlight.

Note(2) High-duty = On/(On+Off) * 100

Doc. No. LTA320W2-L03 Rev.No. 1.0-050413 Page 10/ 25




4. Block Diagram

4.1

TFT LCD MODULE

Product Information I

USER CONMECTOR
AE FLES

G (P09 24

SOURCE PCE

|DC.I'DC CONYERTER I

—_—

=l
—
—

T-CON
(LYDE + REDS)
LRX 422272 "
- g DATA DrlC
R = sz
501y ~+33 i 1T L
i *" | LTA220vv2 PANEL |
SANMAGEN, | N .15 = A =
R-STHING
—
Vonvof-GEN [
- CHARGE FUNE :;EE'QE DATA Dl
SEC0Y
- A1ACH1E
| WO, -GEN l -
R-STRIMS +
COMTROL PCE

4.2 BACK-LIGHT UNIT
: HIGH VOLTAGE ( Part NO. :
COLD : GROUND ( Part NO.:1612540-1(AMP) )

HOT

GATE Dr IC
SEC G050 28 CHIXE

| | GATE PCB |

SM02B-BHCS-2(LF)(JST) )

| HOT 1(PINK) CCFL1.2 COLD1 (WHITE) jI
| HOT 2(PINK) COLD2(BLUE)
HOT 3(PINK) CCFL3,4 COLD3(WHITE) ]:-:
| HOT 4(PINK) " ' I COLD4(BLUE) .
1 1 1 1
1 1 1 1
] ] ] 1
1 1 1 .
1 1 1 1
HOT 13(PINK) = = ! COLD13(WHITE) i
ﬂ HOT 14(PINK) CCFL13,14 COLD14(BLUE) 11
_ | HOT 15(PINK) COLD15(WHITE)
ﬂ HOT 16(PINK) CCFL15,16 COLD16(BLUE) jii
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5. Input Terminal Pin Assignment
5.1. Input Signal & Power : Connector FI-E30S (JAE)

No. Signal No. Signal
1 N.C.* 16 GND
2 N.C.* 17 Rx3-
3 N.C.* 18 Rx3+
4 GND 19 GND
5 Rx0- 20 N.C.*
6 Rx0+ 21 LVDS OPTION **
7 GND 22 N.C.*
8 Rx1- 23 GND
9 Rx1+ 24 GND
10 GND 25 GND
11 Rx2- 26 Vdd (+5V dc)
12 Rx2+ 27 Vdd (+5V dc)
13 GND 28 Vdd (+5V de)
14 RxCLK- 29 Vvdd (+5V de)
15 RxCLK+ 30 vdd (+5V dc)
* NOT CONNECTED : THIS PINS ARE ONLY USED FOR SEC INTERNAL OPERATIONS.
** LVDS OPTION : IF THIS PIN : HIGH (3.3 V) — NORMAL NS LVDS FORMAT
OTHERWISE : LOW (GND) OR OPEN(NC) — JEIDA LVDS FORMAT
Sequence : On = Vdd(T1) = LVDS Option = Interface Signal(T2)
OFF = Interface Signal(T3) = LVDS Option = Vdd

5.2. Inverter Input Pin Configuration
Inverter Connector :S14B-PHA-SMTB(LF) (JST)

PIN NO. PIN Configuration (FUNCTION)
1 AWG24 24 V
2 AWG24 24 V
3 AWG24 24 V
4 AWG24 24 V
5 AWG24 24 V
6 AWG24 GND
7 AWG24 GND
8 AWG24 GND
9 AWG24 GND
10 AWG24 GND
11 Normal(GND),Abnormal(Open Collector)
12 BACKLIGHT ON ~ OFF / ON:24 - 5.0 V, OFF: 0 - 0.8 V
13 Analog Dimmer /  GND Min. Lum ~ 33V DC Max. Lum
14 PWM Dimmer / PWM Duty(ADIM=3.3V) : 20 ~100%
PIN 1 2 3 4
Confi gurati on (€\D) BL on/off Anal og O MMING PWAD NIING
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5.3 LVDS Interface
-LVDS Receiver :
-Pixel data (single data)

Tcon (LVDS Rx merged)

Product Information I

LVDS pin JEIDA -DATA | Normal -DATA
TxIN/RxOUTO R2 RO
TxIN/RxOUT1 R3 R1
TxIN/RxOUT2 R4 R2
TxOUT/RXINO TxIN/RxOUT3 R5 R3
TxIN/RxOUT4 R6 R4
TxIN/RxOUT6 R7 R5
TxIN/RxOUT7 G2 GO
TxIN/RxOUTS G3 Gl
TxIN/RxOUT9 G4 G2
TxIN/RxOUT12 G5 G3
TxOUT/RxIN1 TxIN/RxOUT13 G6 G4
TxIN/RxOUT14 G7 G5
TxIN/RxOUT15 B2 BO
TxIN/RxOUT18 B3 B1
TxIN/RxOUT19 B4 B2
TxIN/RxOUT20 B5 B3
TxIN/RxOUT21 B6 B4
TxOUT/RXIN2 TxIN/RxOUT22 B7 B5
TxIN/RxOUT24 HSYNC HSYNC
TxIN/RxOUT25 VSYNC VSYNC
TxIN/RxOUT26 DEN DEN
TxIN/RxOUT27 RO R6
TxIN/RxOUTS R1 R7
TxIN/RxOUT10 GO G6
TxOUT/RXIN3 TxIN/RxOUT11 Gl G7
TxIN/RxOUT16 BO B6
TxIN/RxOUT17 B1 B7
TxIN/RxOUT23 RESERVED RESERVED
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5.4 Input Signal,Basic Display Colors and Gray Scale of Each Color

RAY

SCALE

RO

R1

R2

R3~R252

R253

R2%4

R255
@

G

6%

GB~G52

G253
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G255
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B2
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B24
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DATA ST G\AL

BLLE

1

1
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1
1

1

1

Of0fO0]O|O|O|O

1

1

0[{0]0]0O|0Of0O|O]|O

1

0[0l0]0]0]0]|0OfO

0[{0]0]0O|0O[0O|O]|O
0[{0]0]0O|0Of0O|O]|O
0[0l0]0]0]0]|0O|O

1

1

1

GREEN

1

1

1
1
1

1

1

1
1
1

1

1
1
1

1

1
1
1

1
1

1
1

0[0]0]0O|O|O[0O|O]O]O]|0O[0O|O|O

1
1
1

1
1

(O IO NOR NOR NON NON NON NOJ NOR NOR NOR NO) NN NON NO

1

0

1
1

1
1

(OX IO IO NOR NOR NON NON NN NOR NON NON NON W) NOR NOR NO;

0[0[0]0|0|0O|O|O

(00 NOR NOR WO NOX NON NON NOR NON NOR NON NN NOJ NON NORNO,

(OF IO IO NOR NOR NON O NN NORNON NON NON W) NOR NOR NO)
ofofojo|jo|jo0f0OfOfOJO|J0O]J0Of0O]O]0O]O

]

1

1

ReD

1
1

1
1
1

1
1

0[f0]0]O0O|O|Of[0O[O]O|O|0O|lOfO]O]O|O|O|0Of[O]O]O]|O

1
1

ofojojojofofojojojojofofojojojofofofojojofofo

1

1

RO[R1|R2[R3|R4{ R5|R6|R7[ 0| G1 | 2| B3| G4 Bb| G6[ G7| BO| B1|B2| B3| B4|B5[B6|B7| LEVEL

of0f0]0O|]0O|OfOfO]O|JO|Of[O|0O]O]O]|O

(00 NOX NOR NON NOJ NON NON O

1

1

0

O[0[0]0O|0O]0OfO]|O

(O} O ON NOR NOR NON NN NOR NO

O} KO ON NOR NOR NON NON NG,

ofofojO0|]0O|Of0OfO]O|JO|JOfOf0O]O]O]O

(0N ROR NOR NN NOJ WO NON NON NOX NON NOR NOR NOJ NON NON NON NON I

(OF RO ROR NON NOX NOR RO NOR NOJ NON NOR NN NOR NON NON NO

o[0f0]0O|]0O|OfOfO]O|JO|Of[O|0O]O]O]|O
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A ®XR| RD
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RED

RAY
SCALE
r

GREEN
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SCALE
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Note) Definition of Gray :

: Blue Gray (n = Gray level)

1

Gn : Green Gray, Bn

Rn : Red Gray,
Input Signal :

High level voltage

Low level voltage,

0=
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Product Information I

6. Interface Timing

6.1 Timing Parameters ( DE only mode )

SIGNAL ITEM SYMBOL | MIN. | TYP. MAX. | UNIT NOTE
Clock 1/TC 65 75 82 MHz
Hsync Frequency Fh 44 48 53 KHz
Vsync Fv 48 60 66 Hz
Display |y L g6 | lines

Vertical Active Period
Display Term Vertical

TV 773 | 838 1200 | lines
Total
Display
Hori 1 ] THD - 1366 - clocks
orizonta Period
Active
' Horizontal
Display Term O;IZ:)Ta TH 1460 | 1600 | 2000 | clocks
ota

Note) This product is DE only mode. The input of Hsync & Vsync signal does not
have an effect on normal operation.
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6.2 Timing diagrams of interface signal ( DE only mode )

Tv

TH

THD N
DE AN | l—
Do -} - === UL -~ -~ UL - UL

DATA / } C

SIGNALS

Tcu : TeL

DcLk

pispLAY V..M 0.5 Vec
DATA

DE 0.5 Vcc
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6.3 Power ON/OFF Sequence

: To prevent a latch-up or DC operation of the LCD module, the power on/off sequence
should be as the diagram below.

Power T =
Supply VDD 0 .9vVoD 0.9VDD
Vesma VD 0.1VDD
«——Tg4—>
—> T2 (+— —> T3
Interface Signal \\
(Digital data) VALID
Vss ~
Power ON (1 Power OFF
—>T5 [*+— —>Te | <+
Power Supply

( For B/L unit) 0.5Vcc 0.5Vce

Value )
Parameter ) Units

Min Typ Max
T1 0 - 30 ms
T2 0 - 50 ms
T3 0 - 50 ms
T4 300 - - ms
TS5 1000 - - ms
T6 100 - - ms

NOTE.

(1)The supply voltage of the external system for the module input should be the
same as the definition of VDD.

(2) Apply the lamp voltage within the LCD operation range. When the back-light turns
on before the LCD operation or the LCD turns off before the back-light turns off,
the display may momentarily become abnormal screen.

(3) In case of VDD = off level, please keep the level of input signals on the low or

keep a high impedance.

(4) T4 should be measured after the module has been fully discharged between

power off and on period.

(5) Interface signal shall not be kept at high impedance when the power is on.
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6.4 Inverter B/D Sequence

Vin (24V input)

Product Information I

Adim Control Range : 0 ~ 3.3V

\_

-

PWM Internal operation — duty 20% ~ 100%

e

On/Off

o~

@ 0.55ec(Min) 50.5sec(1ﬁin) PWM High
L = Pt~
Q.SsecMin)
NOTE.

T

JUIN

1
O.El sec IMln)
— 0.3sec(Min)

(1) Tr(transition time of rising) & Tf(transition time of falling)
- The range of transition time for Vin / Adim / PWM / BL-on/off is 10% ~ 90%

(2) Analog Dimming Input — DC voltage 0~3.3V

(3) PWM - Duty ratio 30% ~ 100% ( Default : Max duty ratio)

(4) BL On/Off Input ( On : DC Voltage 2.4V ~ 5V
OFF : DC Voltage OV ~ 0.8V )
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8. PACKING
8.1 CARTON(Internal Package)
(1) Packing Form
Corrugated fiberboard box
(2) Packing Method

Product Information I

and corrugated cardboard as shock absorber

_~PACKIGN PALLET BOX

_~ LCD MODULE[12EA]

T~ .
A e > CUSHION-SET
7
o~
- .______PALLET PLASTIC
8.2. Packing Specification
ITEM Specification Remark
1. 7.0kg/LCD
2. 3.5kg/Cushion-SET(2ea)
] 12ea / Box 3. 8.8kg/Packing-Pallet Box(lea)
LCD Packing ]
(Packing-Pallet Box) (1130x965x1020)
5. Cushion Material : EPS
6. Packing Pallet Box Material : DW4
1. Pallet weight : 8kg
Pallet 1 Box/Pallet
2. 190.8kg/Pallet , Total : 199kg/Pallet
Packing Direction Vertical
Pallet Size H x V x Height [1150mm(H) x 985mm(V) x 125mm(Height)
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9. MARKING & OTHERS

Product Information I

A nameplate bearing followed by is affixed to a shipped product at the

specified location on each product.

(1) Parts number :

(2) Lot number

LTA320W2-1L03-00R
1 2 3456 78

7 N 5 Al123 01 A

1 23 45 6 7

D LTA : AV model
@ 320 : Panel Size
@ W : WXGA

@ 2 : Generation
® L : LVDS

A
9

(D 7 : Line (D 0 : Customer Code
@ N : Device OR : Revision No.
@ 5 : Year @ 7 : Line
@ A : Month
® 123 : LOT No.
® 01 : GLASS No.
@ A : CELL No.
(3) Nameplate Indication
0505]
MADE IN KOREA 7 N 5 A’| 2 3 0 1 A
(4) Packing Pallet Label
DEVICE : LTA320W2-L03
TYPE :
QUANTITY : 12 PCS
MADE IN KOREA :Z6744700011
2775030001 O Z:PALLET
1234 5 6 @ 7 : LINE
@ 7 : CITE CODE
@ 5 : YEAR

® 03 : WEEK
® 0001 : SERIAL No.

® 03 : Derivation No.
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10. General Precautions

Product Information I

10.1 Handling

(a) When the module is assembled, It should be attached to the system firmly
using every mounting holes. Be careful not to twist and bend the modules.

(b) Refrain from strong mechanical shock and / or any force to the module. In
addition to damage, this may cause improper operation or damage to the module

and CCFT back-light.

(c) Note that polarizers are very fragile and could be easily damaged. Do not press
or scratch the surface harder than a HB pencil lead.

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a long
time, Staining and discoloration may occur.

(e) If the surface of the polarizer 1is dirty, clean it using some absorbent cotton or
soft cloth.

(f) The desirable cleaners are water, IPA(Isopropyl Alcohol) or Hexane.
Do not use Ketone type materials(ex. Acetone), Ethyl alcohol, Toluene, Ethyl
acid or Methyl chloride. It might permanent damage to the polarizer due to
chemical reaction.
(g) If the liquid crystal material leaks from the panel, it should be kept away
from the eyes or mouth . In case of contact with hands, legs or clothes, it must
be washed away thoroughly with soap.
(h) Protect the module from static , it may cause damage to the CMOS Gate Array IC.

(1) Use finger-stalls with soft gloves in order to keep display clean during the
incoming inspection and assembly process.

(j) Do not disassemble the module.
(k) Do not pull or fold the lamp wire.
(I) Do not adjust the variable resistor which is located on the module.

(m) Protection film for polarizer on the module shall be slowly peeled off just before use
so that the electrostatic charge can be minimized.

(n) Pins of I/F connector shall not be touched directly with bare hands.
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10.2 Storage

(a) Do not leave the module in high temperature, and high humidity for a long time.
It is highly recommended to store the module with temperature from 0 to 35C
and relative humidity of less than 70%.

(b) Do not store the TFT-LCD module in direct sunlight.

(¢) The module shall be stored in a dark place. It is prohibited to apply sunlight or
fluorescent light during the store.

10.3 Operation

(a) Do not connect,disconnect the module in the "Power On" condition.

(b) Power supply should always be turned on/off by the item 6.3
"Power on/off sequence"

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

(d) The cable between the back-light connector and its inverter power supply shall
be a minimized length and be connected directly . The longer cable between
the back-light and the inverter may cause lower luminance of lamp(CCFT) and
may require higher startup voltage(Vs).

10.4 Operation Condition Guide

(a) LCD product supposed to be operated under circumstance of normal condition.
Normal condition is defined as below;

- Temperature : 20£15T
- Humidity : 65+20%
- Display pattern : continually changing pattern (Not stationary)

(b) When the product is used for special application where operates LCD products in a
special condition - sever then normal temperature or humidity or operation time or
display pattern -that may happen at Airport, Transit Station, Stock market, Bank, and
Controlling system Etc, please contact SEC and take application AMLCD engineers

advice. Otherwise, it may not be guaranteed its life time and function.
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10.5 Others
(a) Ultra-violet ray filter is necessary for outdoor operation.

(b) Avoid condensation of water. It may result in improper operation or disconnection
of electrode.

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation,
input voltage variation, variation in part contents and environmental temperature,
and so on) Otherwise the module may be damaged.

(d) If the module displays the same pattern continuously for a long period of time,it
can be the situation when the image "Sticks" to the screen.
We recommend that you should discuss SEC when you want the module to be

operated in displaying the same pattern for a long time.

(¢) This module has its circuitry PCB's on the rear side and should be handled
carefully in order not to be stressed.

Doc. No. LTA320W2-L03 Rev.No. 1.0-050413 Page 25/ 25




