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| Revision History I A F} m FOV Eﬂé
Date Rev.No. Page Summary
Jul. 27.1998 000 ALL LT12151 - 105W model was First issued,
Aug. 22.1998 000 7 .Change the color chromaticity(CIE )
-Wix=0.285 ->0.288
-Wy=0.324->0.321
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GENERAL DESCRIPTION

DESCRIPTION

A poroval

LT12151-105W is a color active matrix TFT (Thin Film Transistor) liquid crystal display (LCD)
that uses amorphous silicon TFT as a switching devices. this model is composed of a TFT

L CD panel, a driver circuit and a backlight system. The resolution of a 12.17 contains

800 x 600 pixels and can display up to 262,144 colors. 6 o'clock direction is the optimum

viewing angle.

FEATURES
» Thin - Light weight

+ High contrast ratio, High aperture structure.

* High-speed response

+ SVGA (800 x600 pixels) resolution
» Low power consumption
+ Single CCFL(Cold Cathode Fluorescent Lamp)

+» DE (Data enable) only
« 3.3V Power Supply

APPLICATIONS

mode.

» Notebook PC and desktap monitors

« Display terminals for AV application products
« Monitors for Industrial machine

« If the usage of this product is not for PC application, but for others, please contact SEC.

General Information

ITEM SPECIFICATION UNIT NOTE
Display area 246.0(H) x 184.5(V) (12.1"diagonal ) mm
Driver element a-si TFT active matrix
Display colors 262,144
Number of pixel 800 x 600 pixel
Pixel arrangement RGB vertical stripe
Pixel pitch 0.3075 (H) x 0.3075 (V) (TYP.) mm
Display Mode Normally white
Surface treatment Haze 25, Hard-Coating (3H)
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Mechanical Information

Approval

ITEM MIN. TYP. MAX. NOTE
Horizontal (H) 274.5 275.0 275.5
Module )
size Vertical (V) 198.5 200.0 200.5
Depth (D) - - 8.0
Weight - - 4909
1. ABSOLUTE MAXIMUM RATINGS
1.1 ABSOLUTE RATINGS OF ENVIRONMENT
ITEM SYMBOL MIN. MAX. UNIT NOTE
Storage temperate Ters -25 80 oc M
Operating temperate 1
{Temperature of glass surface) Toer 0 50 °C M
Shock ( nonoperating ) Snop - 100 G (2).(4)
Vibration (nonoperating) Vnop - 1.0 G (3).(4)

Note (1) Temperature and refative humidity range are shown in the figure below.

85 % RH Max. (409C » <Ta)

Maximum wet - bulb temperature at 39 °C or less. (Ta > 40 %C) No condensation.

(2) 6 ms, half sine wave, onetimefor » X ¥ £,
(3) 10 -55- 10 Hz, Sweep rate 2.5 min,120 min for X,Y,Z.

(4) Attesting 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.

. TR
100 Relative Humidity %o RH}
o5
B0
60 | .
Operating Range
40
20
. | Storage Range

-40 -20 ¢ 20 40

60 80
Temperature (°C)
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1.2 ELECTRICAL ABSOLUTE RATINGS

Approval

(1) TFT LCD MODULE (GND=0 V)
ITEM SYMBOL MIN. MAX. UNIT NOTE

Power Supply Voltage Voo GND-0.3 6.0 Vv (1)

Logic Input Voltage Vin GND-0.3 Vop+0.3 v ()

NOTE (1) Within Ta {25+ 22 °C)

{(2) BACK-LIGHT UNIT Ta=25e 20C

ITEM SYMBOL MIN. MAX. UNIT. NOTE

Lamp currcnt IL - 60 mAms (1N

Lamp frequency FL 35 60 KHz n

NOTE (1) Permanent damage to the device may occur if maximum values are exceeded.
Functional operation should be restricted to the conditions described under Normai Operating

Caonditions .
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2. OPTICAL CHARACTERISTICS

The following items are measured under stable conditions. The optical characteristics should be
measured in a dark room or equivaient state with the methods shown in Nate (5).
Measuring equipment : TOPCON BM-5A

*Ta= 25+ £°C , Vpp=3.3V, fv=60Hz, focik=40MHz, IL =3.5mA

ITEM SYMBOL |[CONDITION| MIN. TYP. MAX, UNIT NOTE
Contrast Ratio 150 1) (5
(5 Points) CR - - (1), 2), (5)
isi T - 20 50
R_esponse. ] Rising R msec (), (3)
Time at 25 120
Falling Tr - 70
Average Luminance | 50 70 . cdin? 1) (.45
of White (5 Points) | o - (1). (.45)
Rx 09=0 0.524 0.554 0.584
Red
Viewing
Gx Angle 0.269 | 0.299 0.329
Green (), )
Color .
0.533
Chromaticity G 0.483 0.503
CIE
(CE) Bx 0126 | o0.156 | 0.186
Biue
By 0.116 | 0.148 0176
We 0258 | o288 | 0318
White
W 0.201 | 0.321 0.351
0oL 45 - -
Her.
Viewing 0r 45 . -
o {al center 10 b -
Ver. point)
er o 20 j -
13!30“1[5‘ ' .s ) ) 20 (6)
White Variation
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Apporoval

Note 1) Definition of Viewing Angle : Viewing angle range (10* *C/R)

Normal Line

12 o= elock
0, =90 Ly direction
e T b, =90°
60v elock Y T !
direction 8, =90°

¢, =90

Note 2) Definition of Contrast Ratio (CR) . Ratio of gray max (Gmax) ,gray min (Gmin)
at 5 points(4, 5,7, 9, 10)
CR{4} + CR(5) + CR(7) + GR(9) + CR(10)

CR =

5
ronts: . . @ @. at FIGURE OF NOTE 7)

Note 3) Definition of Response time : Sum of TR TF

R :
Display data  JWhite(TFT OFF) | Black(‘rlé—{ ON) White(TFT OFF) )
A ——%TR «—— ——|7e |—
. 100%
Optical 90%
Response
10%
0% x
s >
Time
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. Note 4) Definition of Average Luminance of White : measure the luminance of white at 5 points.
: ] 200 400 600 (pixels
Average Luminance of White (Y LAVE ) ’ | (pixels)
VIEWAREA
— 150
Yo+ Yise + Y + Yz + Y
Y LAVE = ‘q} 300
5 l
2 1 — 450
\r {lines)
O » test point

Nule 5) After stabalizing and leaving the panel alone at a given tomperature for 30 min , the measurement
should be executed. Measurement should be executed in a stable, windless,and dark room.
30 min after lighting the backiight. This should be measured in the center of screen.
Lamp current ; 3.5mA
Environment condition : Ta =25°C » € °C

Photodetector l

( TORCON RM-HA\

Field=2 °

M 40 cm

TFT-LCD module LCD panel

Y

center of the screen

Optical characteristics measurement setup
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Note 6) Definition of 13 points white variation (» w)

Maximum luminance of 13 points

LA =
Minimum luminance of 13 poinis
(pixels)
¢ 10mm 200 400 600 10mm
—> - | -
1°'“"'| (3 Glz\ (i1 VIEW AREA

T 10 9 — 150

8 7 6 300 O : test point

S 450
* 3 ! ¢ hi ¢ {lines}
10mm
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3.1 TFT .CD MODUIE

PA 3. ELECTRICAL CHARACTERISTICS

Apnroval

Ta=25°C = £ °C

ITEM SYMBOL | MIN TYP MAX UNIT NOTE
Voltage of Power Supply Voo 3.0 33 16 vV
High .
Input Voltage for J Vih 0.7VoD - v )
Logic Signals
Low Vil - - 0.3Vop V (1)
Vsyne Frequency fv - 60 - Hz
Hsync Frequency fu ) 37.879 - kHz
Main Frequency focrk 38 40 42 MHz
Rush Current Truse - - 1.6 A (4)
White - 210 - .
Current of mA (2)(3) *a
Power Supply Mosaic Ion . 250 - mA (23 *b
V.Stripe - 280 340 mA (2)(3) *¢

Note (1) Display data pins and timing signal ping should be connected (GND=0V)
(2) fv=60Hz, fock = 40MHz, Voo =3.3V, DC Current.
(3) Power dissipation pattern.

*a) White Pattem

VIEW AREA

Display Brightest Gray Leve]
>

Display Darkesl Gray Level

*h)Mosaic Pattern
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3.2 BACK-LIGHT UNIT

Approval

The backlight system is an edge - lighting type with a single CCFL( Cold Cathode Fluorescent Tube ).
The characteristics of a single lamp are shown in the following tables.

INVERTER : SEC 310

LAMP : HMBOK22B62E255 SWIAX Ta=250C « § oC

ITEM SYMB MIN TYP MAX UNIT NOTE
Lamp Current o 2.0 3.5 5.0 mArms (1)
Lamp Voltage Vi - 613 - Vrms [1=3.5mA
Frequency fi 35 - 60 KHz 2)
Power Consumption PL - 2.14 - W (3), I=3.5mA
QOperating Life Time Hr 10,000 - - Hour 4)
Starup Voltage Vs ; - 1100(@5 3}, (5)
1300 (0« 3

Note) The waveform of the inverter output vollage must be area symmetric and thc design of the inverter muet have
specifications for the modularized lamp.

The performance of the backlight, for example life time or brightness, is much influenced by the
characteristics of the DC-AC inverter for the tamp. So all the parameters of an inverter should be carefully
designed so as not to produce too much leakage current from high-voltage output of the inverter.

When you design or order the inverter, please make sure that a poor lighting caused by the mismatch of

the backlight and the inverter(miss lighting, flicker, etc.) never occur. When you confirm it, the module
should be operated in the same condition as it is installed in your instrument.

Note (1) Lamp current is measured with a high frequency current meter as shown below.

1 HOT : Pink
LCD 5 %D : White INVERTER
MODULE
No 3 Pin is VLow. ( SIC130)

Switching Frequency : 35 ~ 60 KHz
(2) Lamp frequency may produce interference with horizontal synchronous frequency and this
may cause line flow on the display. Therefore lamp frequency should be detached from the
horizontal synchronous frequency and its harmonics as far as possible in order to avoid interference.
(3) refer to IL+ &V to calculate.
{4) Life time (Hr) of alamp can be defined as the time in which it continues to operate under the
condition Ta =25+ » # °C and IL = 5 mArms until one of the following event occurs.
1. When the brightness becomes 50% or lower than it's original.
2. When the Effective ignition length becomes 80% or lower than it s original value.
(Effective ignition length is defined as an area that has less than 70% brightness compared to
the brightness in the center point.)
(5) The voltage above this value should be applied to the lamp for more than 1 second to startup
Otherwise the lamp may not be turned on.
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4. BLOCK DIAGRAM

4.1 TFT LCD MODULE

— HCLK(40MHz)

R(5:00 RGB Data (18bit) y)

Approval

G(5:0) >

B(5:0)

Timing
Converter

Hsync >»

Vsyne 3

DE >

MCLK
__.a.

DC Power LED
supply Drive

"—_'-—_—) L Circuit

4.2 BACK-LIGHT UNIT

Data Data
Driver|} Driver

Source Drive ICs block

Data
Driver

Data Data Data
Driver| | Driver]] Driver

Reflector
I
- 1 HOT(PINK)
LAMP -
lg NC.
,  COLD(WHITE)
-—

Note) The output of the inverter may change according to the material of the reflector.
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5. INPUT TERMINAL PIN ASSIGNMENT

5.1. Input Signal & Power

Approval

Connector ; Hirose DF9-41P-1V
Matching Connector : Hirose DF9-418-1V(21)

Pin NO. Symbol Function Polarity Remark

1 GND Power Ground - -

2 DCLK Data Clock - {1)

3 GND Power Ground - -

4 Hsvyne Horizontal Sync Signal Negative -

5 VSYNG Vertical Sync Signal Negative -

6 GND Power Ground - -

7 GND Power Ground - -

8 GND Power Ground - -

g RO Red Data [LSB ] Positive 2)
10 R1 Red Data Positive
11 R2 Red Data Positive
12 GND Power Ground - -
13 B3 Red Data Positive 2)
14 R4 Red Daia Positive |
15 RS RedData[MSB] | Positive
16 GND Power Ground = _
17 GND Power Ground - .
18 GND Power Ground - -
19 GO Green Data [ LSB] Positive {2)
20 G1 Green Data Positive
21 G2 Green Data Positive

[ 22 GND Power Ground - -

23 G3 Green Data Positive | (2)
24 G4 Green Data Positive
25 G5 Green DataMSB ] Paositive
28 GND Power Ground - -
27 GND Power Ground - -
28 GND Power Ground - -
29 B0 Blue Data Posgitive (23]
30 B1 Blue Data Pasitive
3 B2 Blue Data Positive
32 GND Power Ground - -
33 B3 Blue Data Positive (2)
34 B4 Blue Data Positive
35 BS Blug Data [ MSE | Positive
38 GND Power Ground - -
37 DE [DTMG] Data Enable [ Display Timing] | Positive -
38 N.C. No Connection - Open
39 Voo Power Supply [ +3.3V ] - -
40 VoD Power Supply [ +3.3V ] - -
41 N.C. Ng Conpection - Open

Remark : (1) Display Data is sampled at the negative edge of Data Clock.
{2) Data level 0 means no color ( Black ).
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A pproval

5.2 BACK LIGHT UNIT Connector : JST BHR-03VS-1
Matching Connector : H-JST5-6
Pin NO.| Symbol Color Function
1 HOT PINK High Voltage
2 N.C. - No Connection
3 COLD WHITE Low Voltage

5.3 PIXEL FORMAT

000 001 798 799

et [l el e

LT12181 - 105W Panel

{4 HHH

Line 600 ‘EI

|
(=]
IL’?Z!
(o]
[ ]
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5.4 Input Signal,Basic Display Colors and Gray Scale of Each Colors A g:i.}?i}’af%ﬁ
DATA SIGNAL GRAY
COLOR | DISPLAY RED GREEN BLUE SCALE
roIR1 IRz [R3 R4 [R5 |Golo1]|G2]|ca]c4]cs [Bo]B1 B2 B3 [B4 [B5 | EYEL
sLack |olololo|olofofjolofofo{ojo{ojo]C]Oo{oO -
BLUE Jolo]olo)Jolo]ojolo]JoJojol1lafr]1]1]1 -
GrREeN Jololololojof1]a}4]1|1]j1]ojo]ololo]o -
gasic] cvan fololofolojofjt 1yt jrprtt]n .
COLOR RED 1 1 1 1 1 1 Q0 0 cjojolojo|oO cJj]ojo(laoQ
MAGENTA] 1[4 |1 |11 [1]otfolofocfojof{tir{1]1]1]n -
veeeow |1 la 1)1 layalv )1}yl 1]1]1jojofojojo]o -
white T dba s laapr e pa ety -
BLAcK |olojojolo]ojolo|ojolojo]jo]lo]o]ojo]lo RO
DARK 1 0 pojJojolaoajojo 0]0]0 010 0 00|90 ] R1
GRAY . ol1loloflofoalofocjojofojotojojo]0jD, 0 R2
SCALE
oF ; T ; R3-R60
RED . s lolalalaj1lolojololojojojojojojojo R61
LGHT gl 11111 f{1]of{ofo]ojofjofofofolofjo]o R6Z
RED s l4l11t1 11 [ojofof{ojo{ojoajo{ojo}o}oO R63
gitack Jolojojolojo]jolo]jJojolojojojojojojo]ao GO
bARk (0 lojojojolol]1 olojlolo]lolololoflo]O]oO G1
GRAY . ololololololo|1}jololojojojolojolojo G2
SCALE G3~G60
OF :
GREEN i ololalo)lololr]oje]1]1}j1]0]jojojoic]o G81
LGHT o tolololojololsfrjalt+]1]olofolojo]o] as2
GReeN |o|o]o]olo]o 141 ]1]1{t1]ojofojojolo G63
BLAck [olololojolo|ojololojojojojojojujuio BO
ARk LO0t0jolojojofo olofololofrt]jolojo]|0o}0 B1
GRAY e ojojo}jolojololojojojojojol1]0]0]0]0 B2
SCALE 53~B60
OF ; : : :
BLUE . olojo 0 0 oc|ofo t{of1{1]1(1 B61
LIGHT 0 0 0 1114111 B62
BLUE 0 o 0 a NEEERERERE B63
Note
(1) Definition of Gray :
Rn : Red Gray, Gn : Green Gray, Bn:Blue Gray (n = Gray flevel)
(2) Input Signal : 0 = Low level voltage, 1 = High leve{ voitage
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6. INTERFACE TIMING

6.1 Timing Parameters

A phroval

Signal Item Symbol | MIN | TYP | MAX | Unit |Note
Frequency 1/T, 38 40 42 MHz
Clock High Time Tey 5 - - nsec
Low Time T, 5 - - nsec
Setup Time T pg 5 - - nsec
Data
Hold Time T pu 5 - - nsec
Data Enable Setup Time Tes 5 - - nsec (1}
Frame Frequency Cycle Ty 620 628 664 lines
Vertical Acti .
ertieal Active Display Period | Typ . 600 | - | lines
Display Term
One Line Cycle Tu 1024 | 1036 | 1056 |clocks |
Scanning Time
Horizontal Active
Display Period To - 800 - clocks
Display Term

Note (1) When the VGA controller sets DE only mode, Hsyne and Vsync should be set low logic level or ground.

(2) The duration of DE [DTMG] signal must be longer than 1 clock period at every horizontal sync. period
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6.2 Timing diagrams of interface signal

A poroval

Tv
D—E
DE [ I
: T
- - >
pewk | [T JTUUL
RN\
DE
DATA
SIGNALS

- Signal Transition Timing

DISPLAY
DATA

DE
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6.3 Power ON/OFF Sequence Approval

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

oV _ o 'ﬁ 3.ov
Power Supply / \
0.3v

Voo oV 0.3V~ <, 0.3V 7
0 T 410 msec
0o T2 60 msec > T [ | T3 |
0 T3» 0 msec | T
1sec* *T4 I / | g™
Interface VALID ;E E
Signal / . N
oV VA4
0.3 vdd 0.3 vdd
Power On Power Off

Power ON/OFF Sequence

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

as the definition of Vob.

(2) Apply the lamp voltage within the LCD operation range. When the backlight turns on
before the LCD operation or the LCD turns off before the backlight turns off, the
display may momentarily become white.

(3) In case of Voo = 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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7. Outline Dimension
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