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1.0 GENERAL DESCRIPTIONS

1.1 Introduction
LCMTSF15X4A1 is a color active matrix thin film transistor (TFT) liquid crystal
display (LCD) that uses amorphous silicon TFT as a switch device.
This model is composed of a TFT LCD panel, the voltage reference, common
voltage , DC-DC converter, column, and row driver circuit. This TFT LCD has a
15-inch diagonally measured active display area with XGA resolution (768 vertical
by 1024 horizontal pixel array).
1.2 Features
15" XGA TFT LCD panel
4 CCFLs Backlight system
Supported XGA (V : 768 lines, H : 1024 pixels) resolution
Supported to 75HZ refresh rate
Without LCD Timing Controller
Supported 16.2M colors
High brightness wide viewing angle.
1.3 General information
Item Specification Unit | Note
Outline dimension 331.5 x 254.6 x 12 mm
Display area 304.1(H) x 228.1(V) (15.0” diagonal) mm 1
Number of Pixel 1024(H) x 768(V) pixels
Pixel pitch 0.297(H) x 0.297(V) mm 1
Pixel arrangement | RGB Vertical stripe
Display color 8-bits driver (6-bits with Frame Rate Control )
Display mode Normally white
Luminance (white) | 300 cd/m? (Typ)
Surface treatment | Antiglare
Weight 950 (Typ.) g
Back-light 4-CCFLs,Top & bottom edge side
Power consumption | 9.2 Watt (Typ)
Input signal Source and Gate Driver control signals
Optimum viewing , 1
direction 6 0 clock
GG1080NOAUCEA |———
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1.4 Applications
Desktop monitors
Display terminals for AV applications
Monitors for industrial applications

1.5 Mechanical information

Item Min. Typ. Max. Unit
HorizontalH) | ™ 3315 | - mm
Module Size Vertical(\V) | 7 2546 | @ ----- mm
Depth(D) | ™ 12 [ - mm
Weight (without inverter) | 77 950 | @ ----- g
2.0 ABSOLUTE MAXIMUM RATINGS
2.1 Absolute Rating of Environment
Item Symbol Min. Max. LInit Mote
Storage temperature Terc -20 60 “C (6)
Operating temperature Torr 0 50 “C (6)
Vibration{non-operating) Vo - 1.5 G (1)
Shock(non-operating) Spos - 70 G (2)
Storage humidity Here 10 a0 %RH (3},(6)
Operating humidity Hop 10 80 YoRH (3),(6)
Low pressure{operating) PLor 697 - HPa (4),(6)
Low pressure{non-operating) P\ noe 116 - HPa (5),(6)
Note (1) 5-500Hz sine wave, XY .Z each directions, 30 min/cycle.
(2) 11ms, £X, Y, £Z direction, one time each. For this shock test,
it is necessary to fill the silicon rubber between the shock jig as buffer.
(3) Max wet bulb temp. =39°C
(4) 2 hrs. (10000 feet)
(5) 24hrs. (50000 feet)
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2.2 Electrical Absolute Rating:
2.21 TFT LCD Module:
Item Symbol Condition - Yalue Unit
min. max.
Input Power Voltage Vbop Normal +3.0 +3.6 VIDC)
Logic Signal input valtage Vg MNormal 03 | Vpp +0.3 W
2.2.2 Back Light Unit:
[tem Symbol Min. Max. Unit Note
Lamp voltage Vi 0 2000 Virms) (1)
Lamp current I 7.0 mA (1)
Lamp frequency fi. 0 100 KHz (1)

Note: (1) Permanent damage may occur to the LCD module if beyond this specification.

Functional operation should be restricted to the conditions described under
Normal Operating Conditions.
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3.0 OPTICAL CHARACTERISTICS
3.1 Measuring Condition
Measuring surrounding : dark room
Lamp current lg_ : (6.0)20.1mA, lamp freq. F =50KHz
1"u"r[][]1:3.31"u"r1 fu=6|:'H21 chLK=32.5|"'-.'1HZ
Surrounding temperature : 25+2°C
30min. Warm-up time.

3.2 Optical specification

Item Symbol | Condition | Min. | Typ. [Max.| Unit Note
Contrast CR 400 | 500
: . , (1).(2),(5)
Luminance (White) cd/m 300
R i Rising Tr 9 1(3).(5
esponse time (3),
P Faling| T: [ 25 | - |msec) WBO)
Red RX 8=0° | - | (0623 | -
e — Qo
R ®=0" |
Gi/( Normal (0.335)
iewi - 1(0.293) | ---
Color Green Gy v;envg\;llr;g ( )
chromaticity = (0599) | == (1),(4),(5)
BX - | (0.144) | ---
(CIE 1931) Blue
By - | (0.113) | ---
WX — | (0.310) | -
White ( )
Wy - | (0.330) | -
6, - | 65 | -
Hor.
Viewi I O CR>10 =
iewing angle
J4n9 6, -- | 55 | --
Ver.
6, — | 70 | -
REV:3
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Note (1) Definition of Viewing Angle:

Y

12" o clock
P y=90°

6.=90°

Mote (2) Definition of Contrast Ratio(CR) :
measured at the center point of panel

Luminance with all pixels white (LG63)
CR =
Luminance with all pixels black (LO)
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Note (3) Definition of Response Time: Sum of Tr and T¢

white{ TFT OFF)

white(TFT OFF) | black %J (TFT OM)

I
Iy —i- — —i]

|||.fJ'_'... —‘_\ ...... o P

a0, S Sy

Optical

response ,
esp 0% |

» fime

Note (4) Optical characteristic measurement setup

Field=2 °

LCD panel

Photo-datector (EM-54)
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Mate (5) Definition of brightness uniformity

Luminance uniformity =(Min Luminance)/(Max Luminance) x 100%

-‘-\_\_\_\_\_ -
Display center
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Naote (6) Definition of crosstalk CT (1) ~ CT (4)

L (m-LB (M)
CT(n) = %100% , n=1~4
L (n)

Where L(n) = Luminance of point “n" at pattern A (cd/m?) , n=1~4
LB(n) = Luminance of point “n" at pattern B {t:d..-'m?] ,n=1~4

The location measured will be exactly the same in both patterns.
LO: Luminance with all pixels black

L63: Luminance with all pixels white

Gray scale: L31 Gray scale: L0 Gray scale: L31

B \ \

P TTTIE IR A s

P | —

Li4
! L v
r r
Li%)
-
M 2 V1
"- | i - "- | P
14 Iw"': Li2) ! I\‘*: LB(2)
1—|’|‘ #lll LM H
T ! — 2
) H 4H . 4|| i . 4||
b tn
H H
Pattern A Pattern B
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4.0 BLOCK DIAGRAM

4.1 LCD Module Block Diagram:

X-Y FPC
(LCM Internal connector)

Interface
Connector

Interface
Connector

(J2) (1) X-PCB
X-Y _ DL" Reference Voltage
Connector — Circuit Circuit
| | | | | | | | | | | | (| | [, Source
i 1 1 i i 1 i 1 | Drivers
|
Ciate
Drivers I LCD Panel
= 768 lines x 1024 pixels
Y-PCB M I
|
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4.2 Pixel Format

Lst Pizel 2nd Pixe] 3nd Pizel 4th Pixel Sth Pixel 6th Pixcel = Lo24th Pixel
e e e e .
st Line =R |G B[R [G]B [R |G [B[R|G|B|R|G|B|R|G|R see R[G|B
2nd Line =»R[GBRIGIB R [GB[R]c[B[R|C[B[R[G]E cae AEE
ird Line —seR |G B R JGB RJG[BR|G|B [RGB [RGB L RIG|B
ath Line =R [GBRGBRIGBRGEBRIGER R - RlG[B
sth Line —R[GBRGRERGERGBR[GE[R|GE see R[G|B
sth Line =@ R[GBRIGBRIGEREERIGRERGE cae RlG[B
L.CD Display Area /68 Lines
: : .
* * 1 Pixel =
768th Line =R [G[B[R [6]B [R |G B[R] c]B]r|clB[R|c]B | ses Rja[B|

S 1024 Pixels L
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4.3 Relationship between Displayed Color and Input Data

Display MSE [SB [MSB LSB[MSE LSH Gray scale
' : R5 R4 R3I R2 Bl ROGS G4 G3 G201 GolBs B4 BY B2 Bl B level
Black L L. . T T 1©L|JL L L L L L. . T T T L .
Blue L L L. L L. 1L|L L L. L L L|H ©0 o H H I -

_ Green L L T 1© 1. 1|0 0 _nn nn o Hr 1 [ T 1© 1L _
Basic [TemiBle L L L T L L0 _H H©H ©H_H_ Huo_ 1o _H_H_H_I _
color Red |H H H H H©H oL . L. L L[ LIt L L L[ [ 1L .

Puple [H H H H H HL L L L L[ LJH H H H H I -

Yellow |0 ©®H_H ©H H©H HH ©H H H H©H HL L. L. L[ L[ L n
White |H_H_H _H_ H HH H ©H_H_ H "o _ o o _Ho_H I .
Black L. T*. . 1. 1©. 1L . L. L. T 1|t . T T T 1 0

T 1 1 T 1T O . T T T 1T T T T T T T
. r . L. L. o L. L L L. L ©LlL . . . [ L[ 2
Gray Dark
X “ll.” L3. L60
Red Light
H o o o L. HL . L. L L. LIt L L. [ [ 1 61
H o o o o o . L. T L[ 1Lt L [ [ [ 1L 62
Red |0 H H H ©o_ oL L. L L L LIt L L. L TL 1] RedLos
Back L L. L. L. . L. L L L L. 1Lt . L. T [ 1L 10
L . [ . [ 1L L T T L. HL . T . L[ L Ll
. r . L. L. L. L. L L L H oL . . . [ L 2
( iray Dark
scale
of L3, L60
Green | Light
L L. L[ . L[ oJu H ©u H L HL L L L[ L L 61
L L L L. L[ L0 # H ©H H L L L. [ L[ L 62
Green L L L L L L0 0 H H H HL L L L L L] Gemnles
Back L L. L. L. . L. L L L. L. 1Lt . L. L. [ 1L 10
r . [ . [ 1L L L L L Lt L [ L L 1u Ll
r . L L. L. L. L L [ L. Lt L . . o 1 2
( ray Dark
* ‘]ll.c L3. L0
Blue | Heht
T . L. 1. 1. 1|t . T 1. 1T 1lng 0 #u ua t o Ttol
1T 1T 1T 1T Il 1T 1T 1T 1T 1[0 0 ©uo o o 1 oo
Buwe L L L. L. L[ L|L L L L L LlH 0o o H H H Bulet:
Black |IL L. L. L. . L. L L. L. L. LIt . . L. [ 1L 0
. r L. L. L[ L. 0Lt L . . L. HL L [ L L. u Ll
Grray r . L[ L. o 1L L L L H L . L. L. 0 1 2
sCa |_‘-\ Dark
|||
White L3, L60
and Light
Black H_H_H_ ©H L HH H ©o_ ©H L. HHOon o o " 1L o 1ol
H o _H o o o o o o o _igo " 1 o o 1 62
White |H_H_H_H_H_ HH H H_H_H_ HO_ o o _H_H_H Whie L3
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5.0 AC Timing Charts.

(1). Reference Signal (pixel clock):

. — T| — Fi=1/T—
Reference Signal

0% X~ 70% S -
(Pixel Clock) N Ay ¥
0% 0% -_j_____l—_—j__
Input Clock 30%
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(2). Vertical Periodic (STV1, STV2, OE, CPV):

DENB
(For Reference)

STV1

STV2

DENB
(For Reference)

STVI |

STV? |

OE |

J5

"

CPV

-

3

\

0%
50%

0%

LOAD ’_\ 50%

!
|

I 7¢
sw—ﬁ isc%
- :%

i/
3(?%

POL 0%

?mﬁ.

T4

Fframe N

Frame N+1
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(3). Horizontal Periodic 1 (STH, CPH, DATA):

STH | | ]

TI6D

Odd R,G,B Data Tm o

Even R,G,B Data j—onaun.

CPHI M oof
CPHZM of

TISA

T20A

LOAD | | |

e

(4). Horizontal Periodic 2 (CPH, LOAD, STH, POL):

STH |

T e
{ TITD { TISD |

POL |
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6.0 1/O CONNECTION PIN ASSIGNMENT
6.1 Interface FPC Connector (40-pins x 2)

I'F FRC Connector (J1) I'F FRC Connector (J2)
PFin| _ i Pin| _ -
No. Symbol Description No. Symbol Description
| N No Connecting | VDD Digital Power Input (DC +3.3V)
1N No Connecting 2 VDD Digital Power Input (DC +3.3V)
GMD Grounc 3 JoND Ciround
GHD Grounc I JGND Ciround
5 |EBs Even-dot Blue Daa bt 5 (MSB) 5 |OBS Odd-dot Blue Data bit 5 (MSBE)
f |EB4 Even-dot Blue Daa hit 4 i JOB4 Odd-dot Blue Data bit 4
7T |EB3 Even-dot Blue Daa bit 3 7 JOB3 Odd-dot Blue Data bit 3
# |EBZ2 Even-dot Blue Dawm bhat 2 5 JOBZ2 Odd-dot Blue Data bit 2
5 |EBI Even-dot Blue Daa bit | g OBl Odd-dot Blue Data bit |
[0 |EBO Even-dot Blue Data bit 0 {LSB) [ JOBO Od d-dot Blue Data bit 0 {LSB)
[1 JGND Grounc [1 JoND Gironnd
|2 |EGS Even dot Green Data bit 5 (MSBE) |2 oGS Odd dot Green Data bit 5 (MEB)
[3 |EG4 Even-dot Green Data bit 4 [3 0G4 Odd-dot Green Data bit 4
[4 |EG3 Even-dot Green Data bit 3 [4 JOoG3 Odd-dot Green Data bit 3
[5 |EG2 Even-dot Green Data bit 2 5 JOG2 Odd-dot Green Data bit 2
|6 |EGI Even-dot Green Data bit | 6 oGl Odd-dot Green Data hit |
|7 |EGO Even-dot Green Data bit 0 (LSB) |7 oG Odd-dot Green Data bit 0 (LSB)
[ JGND Grounc [2 JGND Ciround
[9 |ERS Even-dot Red Data bit 5 (MSBE) |9 JORS Odd-dot Red Data bit 5 (MSB)
0 |ER4 Even-dot Red Data bit 4 20 OR4 Odd-dot Red Data bit 4
11 |ER3 Even-dot Red Data bit 3 21 JoR3 Odd-dot Red Data bit 3
12 |ER2 Even-dot Red Data hit 2 22 JOR2 Odd-dot Red Data bit 2
13 |ERI Even-dot Red Data bit | 23 ORI Odd-dot Red Data bit |
24 |ERO Even-dot Hed Data bit O (LSE) 24 JORD Odd-dot Red Data bit 0 {L5H)
15 JGND Grounc 25 JGND Ciround
I |CPHI Pixel Clock Input 26 JCPH2 Pixel Clock Inpat
T IGND Grounc 27 JGND Ground
IE JGND Grounc I8 JGND Ciround
19 |STH Horizoatal Start Pulse 20 INC MNo Connecting
i) Source Driver Latch Pulse 30 INC Mo Connecting
POL Source Driver Output Polarity control 3l NC No Connecting
7 |REV Data Raverse Control Signal 32 |NC No Connecting
GND Grounc NC Mo Connecting
3 JGND Grounce : NC Mo Connecting
15|51V Verhcal Start Pulse | 15 NG No Connecting
36 |sTV2 Vertical Start Pulse 2 36 INC Mo Connecting
T CPY Vertical Clock Inpat 37 NC Mo Connecting
1H Gate Driver Outprt Enable Signal 38 INC Mo Connecting
1 |GHD Grounc W GND Ciround
[0 JGND Grounc {0 JoND Ground

LCD Connector:FH12-40S-0.5SH (Hirose) or equivalent
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6.2 Back Light Unit (CCFL) Connectors:

—

l_l

l_l

— 1 1] cne

—

‘ (| cNa

The backlight interface connector is a modol BHSR-02VS-1, manufactured
by JST, The mating Connector part number is SM02B-BHSS-1-TB or equivalent.

Terminal No. Symbol Function
1 VL CCFL power supply (high voltage)
2 GL CCFL power supply (low voltage)

REV:3

GG1080NOAUCHKA

PAGE : 19




7.0 ELECTRICAL CHARACTERISTICS

7.1 Electrical System of LCD Module :

" Value .
Item Symbol Condition _ Unit
Min. Typ. Max.
Input Voltage Vo +3.0 +3.3 +3.6 V(DC)
Input Signal Vi High Level 0.7*vDD2 | = ----- VDD+0.2 V
voltage V, Low Level 0 | e 0.3*VDD2 V

7.2 Back-Light Unit:

The backlight system 1s an edge-lichting type with  =CCFL {Cold Cathode Fluorescent Lamp).

The characteristies of four lamps are shown in the following ables.

Item Symbol | Min. Typ. Max. Unit Note
Lamp current [ 4.68 4.70 4.76 mAlrms) il
Lamp volage W 565 | - 580 Virms) | I =60 mA
Frequency R 3| KHz (2)
Operating hfe time Hr |77 50000 | - Hiour (3)
710 | - 728 V(rms) ar 23°C
Startup voltage RN p— 1350 | - V(rms) at 0°C

# Inrush conrent conditions

> 400us ~ 10ms
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Note: (1) Lamp current 15 measured with current meter for high frequency as shown below, Specified

values are for a lamp.

1

2 LA

1

2 LA J INVERTER

LCD MODULE | g ; (TI1504GD-01)

2 LA

1

2 LA

(2) Lamp frequency may produce interference with horizontal synchronous frequency and this
may cause line flow on the display. Therefore lamp frequency shall be detached from the
horizontal synchronous frequency and its harmonics as far as possible in order to avod
interference.

(3) Life ume (Hr) can be defined as the tme n wlhich it continues to operate under the condition:
Temp. =253 C. I =6.0mAdmms. ) and =350 KHz untl one of the following event oceurs:

| When the brightness becomes 5074
2 When the startup voltage (Vs ) at 07 C becomes higher than the maximal value of Vs

speciled above.
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8.0 Outline dimension

J =) =) =) =) =) =) \7
3315
12 307.5
17.25 297

159
11.5

al

222.8
231.6
254.6

=

= = = = = =i %L
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