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Revision History e p e T DhL )

Rev.
Date No Page Summary
Dec.14, ;| E00 all Approval specification of LTB190E3-L01 model was issued first.
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General Description L e e e L e
Description

LTE120ES3-L01 is a color active matrix liquid crystal display (LCD) that uses amorphous
silicon TFT (Thin Film Transistor) as switching components. This model Is composad of
a TFT LCD panel, a driver circuit and a back light unif. The resolution of a 19.0" is 1280

x 1024 and this model can display up to 16.7 millions colors.

Featuras

* RoHS compliance (Pb-fres)
= High contrast ratio, high aperture ratio, fast response time

» TN{Twisted Nematic) mode

= 2 dual CCFTs(Cold Cathode Flucrescent Tube)

= DE(Data Enable) mode

= LVDS (Low Voltage Differential Signaling) interface (2pixel/clock)
= COMPACT SIZE DESIGN

Applications

= Workstation & desktop monitors
» Display terminals for AV application products
» Monitors for industrial machine
* If the module is used to other applications besides the above, please contact SEC

in advance,

General Information

codtems: T L peotfiation, - "] U NG
Pixel Pitch 0.284(H) x 0.294(W) mm
Active Display Area 376.32(H) x 301.056(V) mm
Surface Treatment Haze 25 % Hard-coating (3H)
Display Colors 18.7M colors
Number of Pixels 1280 x 1024 pixel
Pixel Arrangement RGB vertical stripe
Display Mode Normally White
Luminance of White 400(Typ.) cd/m'
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Mechanlecal Information

ifem Wi, | Typ. | Maxs| umit: | Nte
Horizontal (H) | 395.0 | 396.0 | 396.5 mm
w/o inverter ass'y
M:i::'e Vertical (V) | 323.6 | 324.0 | 3245 | mm
Depth (D} - - 17.0 mm
- - 2.250 g [.CD module only
Weight
- - - g w/ Inverter assembly

Note (1) Mechanical folerance is £ 0.5mm unless there is a special comment.

1. Absolute Maximum Ratings

If the condition exceeds maximum ratings, it can cause malfunction or unrecoverable
damage to the device.

L gin U 0L Symbol | oMin | Max | Unit | Note':
Power Supply Voliage Voo GND-0.5 6.5 \' (1)
Data Signal Vs - 5 V'
Storage temperature Tere -2% 60 T (2
Glass surface temperature
(Operation) Torr 0 85 t )
Shock ( non - operating ) Sop - 50 G (3)
Vibration { non - opsrating ) Vhop - 1.5 G 4)
Note (1) Ta=25 + 2 °C
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(2) Temperature and relative humidity range are shown in the figure below.
a. 90 % RH Max, (Ta < 39 °C)
b. Maximum wet-bulb temperature at 39 °C or less. (Ta < 39 °C)
¢. No condensation

(3) 11ms, sine wave, one time for X, £Y, £7 axis

(4) 10-300 Hz, Sweep rate 10min, 30min for X,Y,Z axis

Relative Humidity ( %RH)

100
£0 (30,00)
so |
60 | Operatin
i:aangeg (60,50.4)
a0 L
(60.27.7)
20
(-25,8) _| Storage Range

L i L o hd a L d 1 = . A
40 20 0 20 40 €0 80

Temperature (°C)
Fig. Temperature and Relative humidity range
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2. Optical Characteristics IR

The optical characteristics should be measured in a dark room or equivalent.
Measuring equipment : TOPCON BM-7,SPECTRORADIOMETER SR-3

(Ta=28 £ 2°C, VDD=5V, fv=60Hz, fDCLK=54MHz, IL = 7.5mAms)

liem | Symbol | Condition | Min, | Typ. | Max. | Unit | ' Nolg
Contrast Ratio (3)
(Center of screen) CR 600 800 B SR-3
Responsa RESng Tr - 1 7 3 msec (5)
Time Falling T§ - 8.3 8 BM-7
Luminance of Whife (8)
(Center of screen) Yo 320 400 ) cdim2 5R-3
Rx 0.610 0.640 0.670
Red
Ry 0.299 0,329 0.359
. 0.300 0.
coor Green Gx Normal 0.270 330
- Gy 8 g0 0670 | 0600 | 0630
Chromaticity 6, =0
CE1931) | g | u,D 0120 | 0150 | 0.180
By \/iewing 0.030 0.080 0.0920
. Wix Angle 0.283 | 0313 | 0343
White
Wy 0299 | 0320 | 0.359 )8
Ru' - - - SR-3
Red
Ry - - -
Color Green Gu - - -
Chromaticity GV - - -
{CIE 1876) By - _ _
Blue
Bv' - - -
Wwu' - . -
Whit
T W ; . ;
CGL* | Whitt | Auy - 0018 | 002 (@)
. Color Gamut - ~ 72 - %
Color Temperature - - 6,500 - K
Viewi Hor. :L ;(0) Zg : (8)
awing & -
Angle y o CRz=10 20 20 - Dagress SR.3
e, 70 80 -
Brightness Uniformity o T4
(8 Points) Bun T - 25 % SR-3
*C.G.L: Color Grayscale Lingsarily
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2 ]
e e mimd

Nate (1) Test Equipment Setup
The measurement should be executed in a stable, windless and dark room between
30min after lighting the back light at the given temperature for stabllization
of the back fight. This should be measured in the center of screen.

Single lamp current : 7.5mA
Environment condition : Ta =25 & 2 °C

Photo defectol e,
Photo detector Field

SR-3 i ‘ x

BM-7 > Field
BR-3:50cm
BM-7 : 50em

TFT - LCD Module
LCD Panel

¥

The center of the screen
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Note (2) Dafinition of test paint
128 640 1152

Active Area _ _________ _______ _@__ 102
_ ......... @ ....... .@._ 512
O:TeslPolnt _ ......... @. ....... .@._ 822

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

G max

Gmin
Gmax : Luminancs with all pixels white
Gmin : Luminance with all pixels black

CR=

Note (4) Definition of 9 points brightness uniformity
(B max— Bmin)
Bmax

Bmax : Maximum brightness
Bmin : Minimum brighiness

Buni=100x

Note (5) Definition of Response time : Sum of Tr, TT

Display Data ) White(TFT off) Black(TFT on) White(TFT off) 2

r

Optical Instruments g9,
Response 0
90%

10%
0%

MODEL LT8190E3-L01 Doc. No Page
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Note (7) Definition of Color Chromaticity (CIE 1931, CIE1976)
Color coordinate of Red, Green, Blue & White at center poini®

Note (8) Definition of Viewing Angle
: Viewing angle range (CR =10)

Nate (6) Definition of Luminance of White : Luminance of white at center point®

MODEL

LTB190E3~101
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Note (9) Color Grayscale Linearity
a. Testimage : 100% full white pattemn with a test pattern as below

b. Test pattern : Squares, 40mm by 40mm in size, filled with 255, 225, 195, 165, 135 and
105 grays steps should be arranged at the center® of ths screen.

40mm

c. Test method

~1et gray step : move a square of 255 gray level should be moved into the center of the
screen and measure luminance and u' and v’ coordinates.

- Next gray step : Move a 225 gray square into the center and measure both
uminance and coordinates, too.

d. Test evaluation

AUY'= (0 a-0'B)? +(V'anV'n)?

Whers A, B : 2 gray levels found fo have the largest color differences betwaen them
i.e. get the largest AU’ and Av' of each 6 pair of U’ and v' and calculate the Au'v'.
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3. Electrical Characteristics

3.1 TFT LCD Module
The connector for display data & timing signal shouid be connected.

Ta=25°C
ltem. |symbol | Min.| Typ. | Mex. | Unit. | Note
Voltage of Power Supply Voo 4.5 6.0 5.5 vV (10
Differential Input Hiah - - +100 mv 2}
Voitage for LVDS
Receiver Threshold Low ~100 - - mV
LVDS skew texew -380 380 ps (3)
LvDS Diff ial input
input l e‘r"%rllttalagi;npu Vipl 200 600 mv (4)
Characteri Input voltage ra
(single-ended) Vi 0 24 v @)
Common mode O+ 2.4-
voltage Ven Vipli2 12 Vpli2 v )
Input current [ +10 1A (5)
Current of (a) Black - 800 - mA
Power (b) White lop - 700 - mA 8).(7)
Supply () Dot ] 900 | 1000 | mA
Vsync Frequency fy 50 60 75 Hz
Hsyne Frequency - fy 63 64 79.976 kHz
Main Frequency Yooix 45 54 67.5 MHz
Rush Current leysn - - 3.0 A (8}
Note (1) The ripple voltage should be controlled under 10% of Vi,
MODEL L.TB190E3~L01 Doc. No Page 12/38
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(2) Differential receiver voitage definitions and propagation delay and transition fime test

cirouit
a. All input pulses have frequency = 10MHz, t, or t.=1ns

b. C, Includes all probe and fixture capacitance

Rﬂ.‘,
- A
h!lr;r::; A by V‘“J/ T  Rout
Rin- rT/
Mo= [VlAl"VBVEI "_\_frﬂ Note b I

==

(3) LVDS Receiver DC parameters are measured under static and gteady conditions
which may not be reflective of its performance in the end application.

T

[
>

LVDS Clk  v,,= 0w ' \_ AVom=0v  Differential

LVDS D r
Vot G B G S G GH S G G ) 6

fo—b —
GKEW

where tskew : skew between LVDS clock & LVDS data,
T :1 period time of LVDS clock
cf) (-/+) of 380psec means LVDS data goes before or after LVDS clocek.,

(4) Definition of V| and V), using single-end signals

.............................. 2T pay
s Vo=2.3V I [Vpl#200mv ! ‘ |
22v v.m=2.w1r =7 Vel ~e0omy
1.8V

1,425V
{Vpl =a80my

1.075V

.......................... D
Voum(1.26W) [Vigl=860mV Ve =(100mV to 2.3V} |Vj3|=200mV Vea®{300m¥ fo 2,1V)i [V |»600mY
Typical Appfication Vi, frange with Minimum [V,a} Vo tange with Minfmum ?le

Differentlal

- 0.6V
—2oomy  Vourm300mUL L 1vgiegnomy
L ... ov

Page
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a) Black Pattern

Y

[ L r-

- 10uA @ VIN=0V, VDD=3.6V

(6) fV=60Hz, fDCLK =54MHz, VDD = 5.0V, DC Current
{7) Power dissipation check pattern (LCD Module only)

b) White Pattern c) Dot Pattern

(8) Measurement Conditions,

(5) Measurement Conditions Maximum + 10uA @ VIN=2.4V, VDD=3.6V,

V
1000/ ................................ R oD
gotyg ................................ ( .......................... -
100/ O L L D e -
GND /|
Trugn=4704s
Rush Current Iy s can be measured when Tgygy. is 47045,
MODEL LTB190E3-L01 Doc. No Page 14/38
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3.2 Back Light Unit

The back light unit is an edge - lighting type with 2 dual CCFTs { Cold Cathode
Fluorescent Tube ) The characteristics of two dual famps are shown in the following tables.

Ta=25 + 2°C
e eyt | i | Ty | Wax | Gnit [ Note
Lamp Current I 3.0 7.6 8.0 mAms | (1)
Lamp Voltags V. - 650 - Vrms
Lamp Frequency f 40 - 60 kHz (2}
Operating Life Time Hr 50,000 - - Hour 3)
Asymmefry Wasy . ) 10 %
Inverter rate @
waveform | Distortion |y | 40726 | 1414 | 16554
rate
Startup Voltage Vs ; R Ve )
25C: 1,450

Note (1) Specified values are for a single lamp.
Lamp current is measured with current meter for high frequency as shown below.
Refer to the following block diagram of the back light unit for mare information,

HOT(PINK)
COLD(WHITE) |4
HotELE, B
Br= INVERTER
LCD Module HOT(PINK) (S11700)

;
HOT(BLUE) ®ﬁ?’

'_.:LA'"

Flg. Measurement point of Lamp Current

MODEL L.TB180&3-L01 Doc. No Page 15/38
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{2) Lamp frequency which may produce interference with horizontal synchronous
frequency may cause line flow on the dispiay. Therefore lamp frequency should be
detached from the horizontal synchronous frequency and ite harmonics as far as
possible in order to avoid interference.

(3) Life time (Hr) is defined as the time when brightness of a lamp unit itself becomes
50% or less than its original value at the condition of Ta = 25+2°C and I, = 7.5mArms

(4) Designing a system inverter intended to have better display performance, power
efficiency and lamp reliability.
They would help increase the lamp lifetime and reduce leakage current.
a. The measurement should be done at typical lamp current.
b. The asymmetry rate of the inverter waveform should be less than 10%.
¢. The distortion rate of the waveform should be 2 with :10% tolerance.
- Inverter output waveform had better be more similar to ideal sine wave.

= Asymmefry rate

lp ——————le_I‘pIXIOO

rms

| » Distortion rate
) Ip I. p
|| or |—]

Irms Irms

Fig. Wave form of the inverter

(5) If an inverter has shutdown function, it should keep its output for over 1 second
even if the lamp connector is open. Otherwise the lamps may not be turned on.
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4. BLOCK DIAGRAM
4.1 TFT LCD Module

REDS "
Contrd signal . Soures Driver (Cs
Lyos o l sl buzeo
| = g | CONUTDS exgnal
vos EJ LVDS(Tx) o
B —! 3 RSDS(TX) E
s, 3 TFT-LCD
Timing Controller } § (1280 x RGB x 1024 pixels)
+5.0V b 1024
o — | cirout
4.2 Back Light Unit
I —HOT(PINK)
E «COLD(WHITE)

—{j OB ELALK)

: HOT{PINK
i <_QQLD(WHI)TE)

=
(BLACK)
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5. Input Terminal Pin Assighment T L
5.1. Input Signal & Power ( LVDS Connector FI-XBSOSS L-HF1 5 )
Mating connector FI-X3OC2L(JAE)
PINNGD . [, . SYMBOL. .+ .. FUNCTION
1 RX00- Negative Transmission Data of Pixel ¢ (OBD data}
2 RXO0+ Positive Transmission Data of Pixa! 0 (ODD data)
3 RXO1- Negative Tranamission Data of Pixel 1 (ODD data)
4 RXO1+ Positive Transmission Dala of Pixel 1 (ODD data)
5 RX02Z- Negative Transmission Data of Pixef 2 {(ODD data)
& RX02+ Positive Transmisslon Data of Pixel 2 (ODD dala)
7 GND Power Ground
] RXOC- Negative Sampling Clock (ODD data)
2] RXOC+ Posittive Sampling Clock (ODD data)
10 RX03- Negative Transmission Datg of Pixel 3 {ODD data)
11 RX03+ Positive Transmission Data of Pixef 3 (ODD data)
12 RXEO- Negative Transmission Data of Pixel 0 (EVEN data)
13 RXEO+ Positive Transmission Data of Pixel 0 (EVEN data)
14 GND Power Ground
15 RXE1T- Negative Transmlssion Data of Plxel 1 (EVEN data)
16 RXE1+ Positive Transmizssion Data of Pixel 1 (EVEN data)
17 GND Peower Ground
18 RXE2- Negative Transmission Data of Pixel 2 {(EVEN data)
19 RXE2+ Positive Transmisslon Data of Pixal 2 {(EVEN data)
20 RXEC- Negative Sampling Clock (EVEN data)
21 RXEC+ Positive Sampling Clock (EVEN data)
22 RXE3- Nagative Transmizssion Data of Pixel 3 (EVEN data)
23 RXE3+ Positive Transmission Data of Pixel 3 (EVEN data)
24 GND Powar Ground
25 *CE For LCD Internal use only. Do not Connact.
26 *CTL For LCD internal uze only. Do not Connect
27 NG No Connaction
28 Voo
29 Vo Power Supply : +5V
30 Vo
* |f the system already uses the 25, 26pins, it should keep under GND [evel
The voitage appited to those pins should not exceed -200mV.
MODEL LTB190E3~L01 Doc. No Page 18/38
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Note) Pin number starts from Right side

PCB
v
——

Pin No. 30 Pin Ng. 1

. Flg. Connector diagram

a. All GND pins should ba connected together and also be connscted to the
L.CD's mefal chassis.

b. Alt power input pins should be connected together.
¢. All NC pins should be separated from other signal or power.

MODEL
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5.2 LVDS Interface
5.2.1 Odd Pixel Data (1st pixel data)
- 1stLVDS Tranémittet ( DSB0C34T J-Signal Interface.
Device Inpiit . N To LTM190EX
Pin ., Device Input Signal Ouput | Interface ( CN101.)

N N . o Signal N
o | Symbol. [ Symbel f .. - FHhetion . - |- Ferminal | Symbol
51 | TXINO ROO Red Odd Pixs! Data (LSB)
82 | TXINM RO1 Red Odd Pixel Data
84 | TXINZ RO2 Red Odd Pixel Data ;;‘gb’;g; sg ; sxxgg;
55 | TXIN3 RO3 Red Odd Pixel Data
68 | TXINA RO4 Red Odd Pixel Data
2 | TXINS RO7 | RedOdd Pixel Data (MSE) ;.;‘gb’g; :‘Ig ]‘1) Fl:xxoogl
3 TXING ROs Red Qdd Pixel Data TXOUTO- No. 1 RXO0-
4 | TXIN? GO0 Green Odd Pixel Data (LSB) | TAOUTO+ No.2 RXO0+
6 TXINS GO1 Gresn Odd Pixel Data TXOUT1- No. 3 RX0O1-
7 | TXINS GO2 Green Qdd Pixel Data TXOUT1+ | No.4 RXO1+
8 | TXIN1D G08 Green 0dd Pixel Data TXOUT3- No. 10 RX0O3-
10 | TXINTA GO7 Green Odd Pixel Data (MSB) | TXOUT3+ | No 11 | RXO3+
11 TXIN12 GO3 Green Odd Pixel Data
12 | TXIN13 GO4 Green Odd Pixef Data TXOUT1- No. 3 RXO1-
14 | TXIN14 GOS5 Green Odd Pixel Data TXOUT1+ No. 4 RXO1+
16 | TXIN16 BOO Blue Odd Pixel Data (LSB)
16 TXIN1G BOB Blue Odd Pixel Data TXOUT3- No. 10 RX03-
18 | TXIN17 | BO7 | Blue Odd PixelData (MSB) | TXOUT3+ | No.11 | RXO3+
19 | Txn18 | BO1 | Blue Odd Pixel Data gggﬁ N3 Q)’(‘gf;
20 TYXIN1O BOZ2 Blue Odd Pixel Data
22 TXINZ2O BO3 Blue Odd Pixel Data TXOUT2- No. 5 RXO2-
23 | TxINZ1 BO4 Blue Odd Pixel Data TXOUT2+ | No.& | RXO2+
24 | TXIN22 BOB Blue Odd Pixe! Data

, TXOUT3- | No.10 | Rx03-
B0 | TXINZ7 RO8 Red Odd Pixel Date TXOUT3+ No. 11 RXO34+

MODEL LTB8190E3-L01 Doc. No Page 20/38
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5.2.2 Even Pixel Data (2nd pixel data)
2nd LVDS Transmifter ( DSO0C387 ), Signal Interface .
o . = ' Ta LTM180EX
 Devics Inpit Pin Deavice Input Slgqal Output infetface-¢ ENTOT)
No | Symbol | Symbol | Function = Terminal | Symbol
51 | TXINO REQ | Red Even Pixel Data (.SB)
52 | TXINA RE1 Red Even Pixsl Data
: TXOUTO- | No.12 | RXEO-
54 TXIN2 RE2 Red Even Pixel Data TXOUTO+ | No. 13 RXEQ+
55 TXING RE3 Red Even Pixel Data
56 | TXIN4 RE4 | Red Even Pixel Data
. TXOUT3- | No. 22 RXE3-
2 | TXINS RE? | Red Even Pixel Data (MSB) TXOUT+ | No 23 | RXEa+
3 | TXINe RES | Red Even Pixel Deta TXOUTO- | No.12 | RXEO-
4 | TXIN7 GE0 | Green Even Pixel Data (LSB) | TXOUTO+ | No.13 | RXEO+
| 6 TXIN8 GE1 Green Even Pixel Data TXOUT- | No. 15 RXE1-
7 | Tane GE2 | Green Even Pixel Data TXOUTT+ )| No.16 | RXE1+
8 TXIN1O GES Green Even Pixel Data TXOUT3- | No.22 RXE3-
10 | TXIN11 GE7 | Green Even Pixel Data (MSB) | TXOUT3+ | No.23 | RXE3+
11 | TXIN12 GE3, Green Even Pixel Data
12 | TXINt3 GE4 Green Even Pixel Data T™XOUT4- | No. 15 RXE1-
14 | TXINT4 | GE5 | Gresn Even Pixel Data_ TXOUT1+ | No.16 ) RXET+
15 | TXIN15 BEO | Blue Even Pixel Data (LSB)
16 | TXIN16 BE8 Blue Even Pixel Data TXOUT3- | No. 22 RXE3-
18 | TXN17 | BE7 | BlueEvenPixelData (MsB) | TXOUT3+ | No.23 | RXE3+
. TXOUT1- | No. 16 RXE1-
20 | TXIN19 BE2 Blue Even Pixsl Data
22 | TXIN20 BE3 Blue Even Pixel Data TXOUT2- [ No. 18 RXE2-
23 | TXIN21 | BE4 | Blue Even Pixsl Data TXOUT2+ | No.19 | RXE2¢
24 | TXIN22 BES | Blue Even Pixel Data
. TXOUT3- | No.22 RXE3-
60 | TXIN27 RES§ Red Even Pixel Data TXOUT3+ | No. 23 RXE3+
MODEL, LTB190E3-L01 Doc. No Page 21/38
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5.2.3 Timing Diagrams of LVDS For Transmitting
LVDS Receiver : Integrated T-CON

l{‘ T >
RXCLKO/E =+ Vo0V \ % Vore=V
:
-1 Previous_,, : N ..4_2;1%)2__,_
cycle
! Ti7 T T | Tt
| D—a = AR 0 MR N =
RXINO/ES o1 X mm ) ®io X — s J rm Y wm Y — ) om

Bi2) X PE X'svuc:

G[1] an) B{0]

RIC] G[o] x R[&)

RXINO/E2 8l B[3} XB[?-I x DE B[4} J( B3]

RXINO/E1 o § o ) o X oin o ) otz

R[2) A R

RXINO/EO  Rrej r{1} wa! e (o
|
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5.3 Back Light Unit
‘ mNo o Input L Go!dr‘ _ o Funblibp )
1 Hot1 Pink High Voltage
2 Cold1 White Ground
Upper
3 Hot2 Blue High Voltags
4 Cold2 Biack Ground
1 Hot1 Pink High Voltage
2 Cold1 White Ground
Lower
3 Hot2 Blue High Voltage
4 Cold2 Black Ground
Connect Connetor : BHSR-02VS-1(/ST)
Part No. Mating Connector : SM02B-BHSS-1(JST)
MODEL LTB1G0E3-LO1 Doc. No Page 23/38
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5.4 Input Signals, Basic Display Colors and Gray Scale of Each Color
: CaLolc L DATABIGNAY .
COLO [ BispLAY | " RED- ' . s ] SR
R {8bit) ' - : = i SCALE
L : 3 & > LEVEL
: 4 i 3 ¢ 3 : &
mack tolotolololofjof{ololole]olojojolejojolojo|lojoje]e -
BLUE plofoloslo]lojoiojojojofojoelojo]o])d]1}1i41]4]1F1]1 -
GrEeN |lolotolotololalol1f1}t]1]+fs]1]1]o]oelo]efojalo]o .
pasic] S |olojofotejajaoejafafaftfafafataf1jeftraj1]} -

C%LO rec tabilililabili]aloloeloe]alolalelolalo]lolejefe]ofo -

MAGENT |y faf s lajalafe]rfofoelojofofjo]efoafa]rjajrjelef] -
vewow [t elale sl ala]a]a|1]e]1]s]sfjo]lejojola]jojo]o -
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Note (1) Definition of Gray :
Rn : Red Gray, Gn:Green Gray, Bn: Blue Gray (n = Gray level)
input Signal : 0= Low level voltage, 1= High level voltage
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6. Interface Timing
6.1 Timing Parameters ( DE only mode )

SIGNAL | ITEM | S,"";f'.ao ] MIN. | TYP. | MAX | unit | NOTE
Clock 1T, 45 54 67.56 MHz -
Hsync Frequency Fu 53 64 79.976 | KHz -
Vsyne Fy 50 80 78 Hz -

Active
Display Tuo - 1024 - lines -
Vertical Period
Display Term Vertical
ertica
Total Twe 1031 1066 - lines -
Active
Display Tuo 640 840 640 | clocks | 2pixel/clock
Horizontal Period
Display Term Horizontal
orizonta .
Total Ty 676 844 1130 | clocks | 2pixel/clock

not have an effect on normal operation.

(3) Internal Vee = 3.3V

Note (1) This product s DE only mode. The input of Hsyne & Vsyne signal does

(2) Test Point : TTL control signal and CLK at LVDS Tx input terminal in system
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6.2 Timing diagrams of interface signal ( DE only mode )

) Tvo / \ e Tve

B TH
y THD ;I I
DE —, l I
o e AL AL - JUL
e
DATA / ) C
SIGNALS
< Ic >
DISPLAY
DATA
DE
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6.3 Power ON/OFF Sequence

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

Power Supply 0.9 V?F—"—‘ ""'""""“h\o.s Voo /
V0D g 4y . < 0.1 Voo
300 =TiI=10mses ——> Tyl
0<T2<50mses > | Top<
0=TI<S0mses > Tg| <~ T g
1800=5T4 - /- ‘
Signals XVAL!D
OV /’/’
BowsrOn Power Off

Back-Light
{Recommendead)
500msec<TH
100msecsT8

71 Vpp vising time from 10% to 90%

T2 : The time from Vy;, to vaild data at power ON.

T3  The time from valid data off to V;, off at power Off.

T4 : Vp, off time for Windows restart

TG : The time from valid data to B/l. enable at power ON.
T6 : The time from valid data off to B/L disable at power Off.

= The supply voltage of the external system for the Modiite input should be the same
as the definition of V.

= Apply the lamp voltage within the LCD operation range. When the back light turns on

before the LCD operation or the LCD furns off befora the back light turns off,
the display may momentarily show abnormal screen.

= |n cass of V, = off level,
please keep the level of Input signals low or keep a high impedance.

* T4 should be measursd after the Module has been fully discharged between power off

and on period.
 Interface signal should not be kept at high impedance when the power Is on.
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6.4 VDD Power Dip Condition

Voo T,
N\

90% s e

80% ' Vo

GND 2

4.8V < Vpp = 5.5V
If Vpo(typ.) X 80% < Vo < Vpp(typ) x 90%
Then, 0<Td <20msec

Note (1) The above conditions are for the glitch of the input voltage.
(2) For stable operation of an LCD Madule power, please follow them.
ie.,iftyp VDD x B0% =< Vcc < typ VDD x 90%, then T, should be iess than 20ms.

28/38
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7. Outline Dimension

[ Refer to the next page ]
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8. Reliability Test

Test items o Conditions | TimeiCycis | Sampls
HTOL* 50°C , Bias 500 hrs 12
LTOL* 0°C , Bias 500 hrs 5
THB** 40°C/ 95%, Bias 500 hrs 5
HTS™* 70°C , No Bias 500 hrs &
LTS -30°C , No Bias 500 hrs 5

Thermal Cycle -20°CG/30min ~ +60°C/30min , No bias 100 cycle 5
Box Drop 1 angle, 3 edge , 6 side , 66 cm ' 5
Shock 50G , 11msec . .
(Non-operating) Sine wave , & xfy/z axis 1 time/axls 3
Vibration 1.5G, 10~300 Hz
(Non-operating) xfylfz axis , sweep raté - 10 min 30min/axis 3
Non- . . ) .
Operating CDM : 150pF, 330Q, 9point, 3 times/paint + 10kV 3
ESD Contact . 150'pF. 3302, 100point, + 8KV 3
. once/point
Operating : ‘ -
Alr(non-conte!ct) : 150pF, 330%, 100point, + 16KV 3
once/point
Thermal :-10~50C, 16000ft(Operating), 8Hr 3
Alfitude 40000/ (Non-operating)
Normal :45°C, 150001t 10Hr 3

* THB
HEHTS/ALTS

[ Result Evaluation Criteria]
Under the display quality test conditions with normal operation state, these should
be no change which may affect practical display functions.

* HTOL/LTOL ; High/Low Temperature Operating Life
: Temperature Humidity Bias
: High/Low Temperature Storage
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8.1 Packing
(1) Packing Form
2Piece EPS cushion foam * EPS: Expanded Poly-Styrene
(2) Packing Method
a) Without Inverter

NOTE 1) TOTAL : Approx. 17.0kg
2) Acceptance number of piling . 7sets
3) Carton size ; 476(W) X 370(D) X173(H)_Upper
475(W) X 370(D) X260(H)_Lower
4) MAX accumulation quantity : 7 carions

9.2 Pallet

NOTE 1) Material : Plastic
2) size : 1150(W) X €85(D) X125(H)
3) Weight : 6.2Kg
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(3} Packing Material

No Part name Quality
1 Static electric protective sack 7
2 Packing case is EPS 2 Piece

10. MARKING & OTHERS

(1) Parts number : LTB190E3-L01
(2) Revision code : Two [etters

(3) Customer code : One letter

(4) Lot number : X X X X XXX XX X

|

Cell Position No. (In the Glass)

A nameplate bearing followed by is affixed to a shipped product at the specified
location on each product.

Glass No. (In the one Lof)

Lot No. (Glass)
Month

Year (Note1)
Product code
Line
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(5) Nameplate Indication

Paris Name

e
“ X L4, / o

LTB190E3L01
XXXX
)Z XXXXXXKKXX XXX
HADE IH KOHEA

‘\\y

A

A0 mm

\\
7 80 mm \

Inspected work Lot Number
Year/week

(6) Packing box attach

>~

Week Code: 00 00
TT : Week
Year

Internal revisioh
cada

:ﬁc“fus (fg.- :

s g

U LA

40mm
Parts Number

DEVICE  :(TB19QE3-L0T ¢ S
TYPE e o~ Revision Code
QUANTITY :_705 PCS | XXX
i |
W xxxgxxxxxx - x Box Serial Number
<% 80mm -
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(7) Backlight Label

Lot number (XXX XXXXXXXXXXXXXX

Lamp Lot No

Lamp Maker

Line

B/L malker

M/F tool order

| ———  B/L Serial Number
LGP code

Year/Month/Day

£ High voltage caution
CAUTION THES COVER CONTAINS FLUCHBSCENT LAMIKS).
RISH OF Bl BOTRIC SO0, PLEASE FOE LGTVLOCAL ORDINANCES OR. 10 mm
D RRECTITHELECTRIC | et Atrons FOR ITS DISPOSAL l
[: 70 mm g
Modsl Name
Pertmber ——— L} 196-500000K 190E3-L01 _"‘"/
e
X0
—
T Lot Number
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11. General Precautions
11.1 Handling

(a) When the module is assembled, it should be attached to the system firmiy
using all mounting holes. Be careful not to twist and bend the module.

(b) Because the inverter uses high voltages, it should be disconnected from power
source before it is assembled or disassembled.

(¢) Refrain from strong mechanical shock and / or any foree to the module.
In addition fo damage, it may cause improper operation or damage to the module
and CCFT back light.

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

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

(f) if the surface of the polarizer is dirty, clean it using absorbent cotton or soft cloth.
(g) Desirable cleaners are water, IPA (Isopropyl Alcohol) or Hexane.
Do not use Ketone type materials (ex. Acetone), Ethyl alcohol, Toluene, Ethy! acid
or Methy! chloride. It might cause permanent damage to the polarizer due to chemical
reaction.
(h) 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 with soap thoroughly.
(i) Protect the Module from static, or the CMOS Gate Array IC would be damaged.

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

(k) Do not disassemble the Module.
() Do not pull or fold the lamp wire,
{m) Do not adjust the variable resistor located on the Module,

{n) Protection film for polarizer on the Module should be slowly peeled off just before use
so fhat the electrostatic charge can be minimized.

(0) Pins of IfF connector should not be touched directly with bare hands.
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11.2 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 tempearature from 0 to 35C
and refative humidity of less than 70%.

(b) Do not store the TFT-LCD Module in direct sunifight.

(c) The Module should be stored in a dark place. It is prohibited to apply sunlight or
fluorescent light in storing.

11.3 Operation
(2) Do not connect or disconnect the Module in the "Power On" conditjon.

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

(¢) Module has high frequency circuits. Sufficient suppression to the electromagnetic
interference should 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 should
be connected directly with a minimized length. A longer cable beftween
the back light and the inverter may cause lower luminance of lamp(CCFT) and
may require higher startup voltage(Vs).

11.4 Operation Condition Guide

(a) The LCD product should be operated under normal conditions.
Normal condition is defined as below;
- Temperature : 20+157C
- Humidity : 66+20%
- Display pattern ; continually changing pattern (Not stationary)

(b) If the product will be used In extreme conditions such as high temperature,
humidity, display patterns or operation time etc.., It is strongly recommended
to contact SEC for Application engineering advice. Otherwise, its reliability and
function may not be guaranteed. Exireme conditions are commonly found at
Airports, Transit Stations, Banks, Stock market, and Controlling systems.
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11.5 Others
(a) Ultra-violet ray fllter Is necessary for outdoor operation.

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

(¢) Do not exceed the absolute maximum rating value. ( supply valtage variation,
input voltage variation, variation in part contents and environmental temperature,
and so on)

Otherwise the Module may be damaged.

(d) If the Module keeps displaying the same pattern for a long period of time,
the image may be “sticked" to the screen.
To avoid image sticking, it is recommended {o use a screen saver.

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

(f) Please contact SEC in advance when you display the same pattem for a long time.
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