PART NO : _EE150XGAQ2
CUSTOMER :

Accepted by : Proposed by : : o
Date : 06,04,2004

REV:1

EE150XGAO02

PAGE : 1




RECORD OF REVISION

DATE

PAGE

SUMMARY

EE150XGAO02

REV:1

PAGE : 2




Contents

1.0 General descriptions  ------=-=-=mmmmmmm oo P4
2.0 Absolute maximum ratings P5
3.0 Optical characteristics = ---------------- - P77
4.0 Block diagram P12
5.0 1/0O Connection Pin assignment P15
6.0 Electrical Characteristics = --------------=--=-=-mmmcmmme - P17
7.0 Outline dimension  -------=-m-m-mmmmm oo P25
EE150XGA02 |———

PAGE : 3




1.0 GENERAL DESCRIPTIONS

11

1.2

1.3

Introduction

Model EE150XGAO02 is a color active matrix thin film transistor (TFT)

liquid crystal display (LCD) that uses amorphous silicon TFT as a switching 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).

Features

15" XGATFT LCD panel

4 CCFLs Backlight
Supported XGA (V

system
: 768 lines, H : 1024 pixels) resolution

Supported to 75HZ refresh rate
Without LCD Timing Controller

General information

Item Specification Unit
Outline dimension 331.5 x 254.6 x 12 mm
Display area 304.1(H) x 228.1(V) (15.0” diagonal) mm
Number of Pixel 1024(H) x 768(V) pixels
Pixel pitch 0.297(H) x 0.297(V) mm
Pixel arrangement | RGB Vertical stripe
Display color 6-bits driver
Display mode Normally white
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 ,
direction 6 o' clock

EE150XGAO02
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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
ltem Symbol Min. Max. Unit Note
Storage temperature Terg -20 60 °C
Operating temperature T opr 0 50 °C
Vibration(non-operating) Vyop 1.5 G (1)
Shock(non-operating) Syop 70 G (2)
Storage humidity Herg 10 90 %RH (3)
Operating humidity Hpp 10 80 %RH (3)
Low pressure(operating) PLop 697 HPa (4)
Low pressure(non-operating) P nop 116 HPa (5)
Note (1) 5-500Hz sine wave,X,Y,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) 2hrs.(10000 feet)
(5) 24hrs.(50000 feet)
REV:1
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2.2 Electrical Absolute Rating :

2.2.1 TFT LCD Module:

" Value '
Item Symbol Condition ) Unit
min. max.
Input Power Voltage Vo Normal +3.0 +3.6 V(DC)
Logic Signal input voltage Vs Normal -0.3 | vDD +0.3 \
2.2.2 Back Light Unit :
ltem Symbol Min. Max. Unit Note
Lamp voltage V, 0 2000 V(rms) (1)
Lamp current I 7.0 mA (1)
Lamp frequency f 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.

EE150XGAO02
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3.0 OPTICAL CHARACTERISTICS

3.1 Measuring Condition

Measuring surrounding : dark room
Lamp current Ig, : (6.0)£0.1mA , lamp freq. F,=50KHz
Vpp1=3.3V,fv=60Hz,F. «=32.5MHz
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
White luminance 1),(2),(5
Y, --- | 300 cd/m? (1)).6)
(center of screen)
Response time (oo —" — T (1).3).5)
esponse time ,(3),
P Falling| T: | =(35) | . |ToFC
Rx 0=0° (0.623)
Red ¢=0° -
Ry | Normal | --- | (0.335) | ---
Gx viewing | ©0293) | -
Color Green angle
. Gy --- | (0.599) | -
chromaticity (1),(4),(5)
Bx — | (0.144) | -
(CIE 1931) Blue
By --- | (0.113) | ---
. WX — 1 (0.310) | ---
White
Wy --- | (0.330) | ---
6, — | 60 | --
Hor.
Viewing angle O CR>10 o0
9 and By - | 40 | -
Ver.
6, - | 50 | --
REV:1
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Maote (1) Definition of Viewing Angle :

6" o'clock
D, =AF

MNote (2) Definition of Contrast Ratio (CR) :

measured at the center point of panel

Luminance with all pixels white (L&3)
CR=

Luminance with all pixels black (LD}

EE150XGAO02
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Mote (3) Defimition of Response Time : Sum of T, and T,

white{ TFT OFF)

1

|
] white TFT CFF)

TR F
g — — -

oo, T A S
Optical .-"I
response /

1(¥% I S AP (RSP

" - P A
(e £y
1 time —-

k 3}% TFT OM

Mote (4) Optical characteristics measurement setup

Figld=2 *

Slcm

Fhoto-detector (BM-T7]

LCD panel

Center of panel
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Mate (5) Definition of brightness uniformity

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

-‘-\_\_\_\_\_ -
Display center

EE150XGAO02
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Mote (6) Definition of crosstalk CT(1)~ CT(4)

| Lin) — LE(n)
- W 100% , m=1~4

ZTin) =
L(n)

Where L(n) = Luminance of point “n” 8t pattern A (cd/m®) , n=1~4

LB{n) = Luminance of point “n" at pattern B (cd/m®) , n=1~4

The location measured will be exactly the same in both pattemns

LD : Luminance with all pixels black
L&3 : Luminance with all pixels white

Gray scale: L31 Gray scale: L0 Gray scale: L3]

A

. b vl L1} IR T LB(1)
1 MIF ¥ o \ } : | p W,IH ; o L \
Li4) |
@ & v
Li%)
v -
] 4
4 I s "‘: |.izﬁ"'
L -Il—b
LH LH
- e
JH LH
- e
“H
H 1
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
= T T [ Vol | [ Common
X-Y _ DL" Reference Voltage
Connector — Circuit Circuit
| | | | | | | | | | | | (| | [, Source
i 1 1 i i 1 1 | Drivers
|
Ciate
Drivers I LCD Panel
= 768 lines x 1024 pixels
Y-PCB M I
|
REV: 1
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4.2 Pixel Format

ImPorl IndPoarl Sed Porl ShFod S0 el e Foel T 1k Pl
F e W . W . W e W s W, ——
15t Line = RjGB[R}G]B|RIGB]R|G|B[R)G]B[RIG[B aes r[G[s] M
2nd Line —»{Rjops[RiG[E[RIG[BJRIGIB[RIG]B{RIG]R —- EE
3rd Line —»{RIGIB{RIG]B[RIG BIR[GIB|RGIB[RKG[B see AEE
sth Line —»{RjGB[RIG|B[RIG]B[R]GIB[R|GB[R|G]B “ee NEE
sth Line —»RjofB[RIG]E[RIGERIGIE[RIGBRIGE . R[G[B
sth Line = ROIB[RIGIB{RIGIBIR IEBRIGIB|RIG|B sas R|G]B
LCD Display Area oL
: : 1 Pixel = |EEE| y
Ta&th le_}ﬂ B|RIGIE EJGHE B B EX T Fﬁﬁi
- o
- 1024 Pixels =
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4.3 Relationship between Displayed Color and Input Data

Display MSE [SB [MSB LSB[MSE LSH Gray scale
' : Rs R4 BRI R2 BRI ROGS G4 G3 G201 GolBs B4 BY B2 Bl Bi lewvel
Black L L. L. 1 T 1L 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 1T 1. 1|0 0 _n n o Hr 1 [ T 1 1T .
Basic [TemiBle L L L L L L0 O _H _©H_H_ 0o 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 HOo o H H ©H HL T L. L. L[ L n
White |H__H_H_H_H HO ©H ©0_H_H_ "o o _H_ 001 .
Black L L. . 1. 1. 1L . L. L. T 1|t r T T 1T 1 0

T 1 1 [ 1 O . T T T 1T T T T T 1T T
. r . L. L. o 1L L L. L. L. .t . . T [ [ 2
Gray Dark
* “ll.” L3, L0
Red Light
Hn o o o L. Hr . L. L L[ LIt L L. [ [ 1 61
H o o o o do . . L[ L[ 1Lt L L. [ [ 1 62
Red |00 o H_ ©o_ oL L. L L L[ LIt L L. L ©L 1] RedLos
Black L L. L. L. . 1oL L L. L. L. 1Lt . [ T [ 1L 0
r . [ 1. [ 1oL L [ T T HL . . T T 1L Ll
. r . L. L. L. L. L L L. ©u . . . . T 1© 2
( iray Dark
scale
of L3, L0
Green | Lieht
r L. L[ L. L. o 0 #n H L HL . L. L[ L L T
L L L L. L. 1L[lo #n H o H L * L. L L[ L 62
Green L L L L 1L L0 0o o n o HL L L L L L] Gemnles
Back L L. L. L. . L. L L L. L. 1Lt . L[ L. [ 1L 0
r . [ T T 1L L L L L ©LJL L T L L 10 Ll
r . L. L. L. L. L L [ L. 1|t . . . ©u 1 2
( ray Dark
* ‘]ll.c L3, L0
Blue | Heht
T . 1. 1. 1. 1|t . 1T 1. 1T 1ln n 1 o 1t o tol
1T 1 1T 1T Il 1T 1T 1T 1T 1[0 0 0o o o1 oo
Blue L L L. L. L[ L|JL L L L L LlH #o o o H H Bult
Black L L. L. L. . L. L L. L. L. 1Lt . L[ L. [ 1L 0
. r L. L L. L. Hlt L . [ L. O . [ L [ 1u Ll
Grray r . L[ L. o 1L L L L. H . . L. T 0 1 2
s |_‘-\ Dark
|||
White L3, L60
and Light
Black H_ o _H_Hn L HHuH H o o L. Huo o o " L o 1ol
T T Y T 60
White |[H_H_H_H_H_ HH H 0 _H_H_ Ho_ o0 _Hd_Hd_H WhieL6a
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5.0 /O CONNECTION PIN ASSIGNMENT
5.1 Interface FPC Connector (40-pinsx 2)

|/F FRC Connector (J1) |/F FRC Connector (J2)
Pin NO.| Symbol Description Pin NO.[ Symbol Description
1 |[NC No Connecting 1 VDD |Digital Power Input (DC +3.3V)
2 |NC No Connecting 2 VDD |Digital Power Input (DC +3.3V)
3 |[GND Ground 3 GND |Ground
4 |GND Ground 4 GND |Ground
5 |EB5 Even-dot Blue Databit5(MSB)[ 5 OB5 |Odd-dot Blue Data bit 5 (MSB)
6 |EB4 Even-dot Blue Data bit 4 6 OB4 |Odd-dot Blue Data bit 4
7 |EB3 Even-dot Blue Data bit 3 7 OB3 [Odd-dot Blue Data bit 3
8 |EB2 Even-dot Blue Data bit 2 8 OB2 |[Odd-dot Blue Data bit 2
9 |[EB1 Even-dot Blue Data bit 1 9 OB1 |[Odd-dot Blue Data bit 1
1 0 |EBO Even-dot Blue Databit O (LSB)| 1 0| OBO |Odd-dot Blue Databit O (LSB)
11 |GND Ground 11| GND |Ground
12 [EG5 Even-dot Green Databit5(MSB)| 1 2| OG5 |Odd-dot Green Databit 5 (MSB)
1 3 |[EG4 Even-dot Green Data bit 4 13| OG4 |0Odd-dot Green Databit 4
1 4 |ER3 Even-dot Green Data bit 3 14| OG3 |Odd-dot Green Databit 3
15 |EG2 Even-dot Green Data bit 2 15| OG2 |0Odd-dot Green Databit 2
16 |EG1 Even-dot Green Data bit 1 16| OGl |Odd-dot Green Databit 1
17 |EGO Even-dot Green Databit O (LSB)[ 1 7| OGO |Odd-dot Green Databit O (LSB)
1 8 |GND Ground 18| GND |Ground
19 [ER5 Even-dot Red Databit5(MSB)| 1 9| OR5 |Odd-dot Red Databit 5 (MSB)
2 0 |ER4 Even-dot Red Data bit 4 2 0| OR4 |Odd-dot Red Datahit 4
2 1 |ERS Even-dot Red Data bit 3 2 1| OR3 |Odd-dot Red Datahit 3
2 2 |ER2 Even-dot Red Data bit 2 2 2| OR2 |Odd-dot Red Databit 2
2 3 |ER1 Even-dot Red Data bit 1 2 3| OR1 |Odd-dot Red Databit 1
2 4 |ERO Even-dot Red Databit 0 (LSB)| 2 4 | ORO |Odd-dot Red Databit O (LSB)
2 5 |GND Ground 25| GND |Ground
2 6 [CPH1 Pixel Clock Input 2 6| CPH2 |Pixe Clock Input
2 7 |GND Ground 2 7] GND |Ground
2 8 |GND Ground 2 8| GND |Ground
29 |[STH Horizontal Start Pulse 29 NC |No Connecting
3 0 |LOAD |Source Driver Latch Pulse 30 NC |No Connecting
3 1 |POL Source Driver Output Polarity control | 3 1 NC |No Connecting
3 2 |[REV Data Reverse Control Signal 32 NC |No Connecting
3 3 |GND Ground 33 NC |No Connecting
3 4 |GND Ground 34 NC |No Connecting
3 5|STV1 |Vertical Start Pulse 1 35 NC |No Connecting
3 6 |STV2 |Vertical Start Pulse 2 36 NC |No Connecting
37 |CPV Vertical Clock Input 37 NC |No Connecting
3 8 |[OE Gate Driver Output Enable Signal| 3 8 NC |No Connecting
3 9 |GND Ground 39| GND |Ground
4 0 |GND Ground 40| GND [Ground
FH 12-40S-0.5SH (Hirose) or equivalent
EE150XGA02 REV 2
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5.2 Back Light Unit (CCFL) Connectors :

1] cne

(] oNg

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:1
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6.0 ELECTRICAL CHARACTERISTICS

6.1 Electrical System of LCD Module :

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

6.2 Back-Light Unit :

The back-light system is an edge-lighting type with CCFL (Cold Cathode Fluorescent Lamp)
The characteristics of four lamps are shown in the following tables.

Item Symbol Min. Typ. Max. Unit Note
Lamp current I 4.68 4.70 4.76 mMA(rms) (1)
Lamp voltage V, 565 580 V(ms) [[=6.0mA

Frequency fL 33 KHz (2)
Operating life time Hr 25000 35000 Hour (3)
710 728 V(rms) at 25°C
Startup voltage Vg
1350 V(rms) at 25°C
REV:1
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Note: (1) Lamp current is measured with current meter for high frequency as shown

below.Specified Values are for a lamp.

LCD MODULE

B/L

INVERTER
(TI1504GD-01)

1
2 LA
1
2 LA
1
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 avoid interference.

(3) Life time (Hr) can be defined as the time in which it continues to operate under the
condition: Temp. =25+3°C,|,=6.0mA(rms.) and f, =50 KHz until one of the following

event occurs:

1. When the brightness becomes 50%.

2. When the startup voltage (Vs) at 0°C becomes higher than the maximal value of
Vs specified above.

REV:1
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6.3 AC Electrical Characteristics:

6.3.1 AC Timing: (VDD=3.0V~3.6V, T,,.=25°C) *

Max.

ltem Symbaol | Min. | Typ. L nit Sigmals  Note
Reference | Fi 50 -ﬁ!.i &0 bz '
Signal Periodic TI=CLK | 125 15,384 i1 n-Sec
(Pixel Clock) T2=T1*2 25 | 0769 40 -5
Line Periodic | Ti=Line 521 6712 ) T2
Reference Line Active T4 512 512 512 T2
Siomal Line Blank | T5 14 16D 388 T2 i
En Frame Periodic| Té T3 R06 G50 Lines
(DEME) — -
Frame Active T7 THE TaE TiA Lines
Frame Blank | T# 5 Lines
Periodic | T6 73 R06 250 Lines
Pulse Width | 7 : - | Lines
I:rmul Rising Time T - i ) n-Sec EE; [2
Penodic  TEylling Time | T12 m @ | nSe | °
Set-up Time T13 0| BOO B-Sec
Hald Time TIi4 T RKD - n-5ec
Period Tis - | " Lines
TI6A | u-5ec
. TI6B 1 u-Sec
Pulse Width | s 2 64 106 T2
Tiah 25 10, TEY 40 fi-Sec OE
TITA — ¥ &0 CPV
Rising Time | 1.0 | 1 80 | nsec | LOAD
Hornzontal ., STH
Periodic LAY - 2
TIRA 40 i)
. . TIZE - 40 Bl
Falling Time TIAC ; a n-Sec
TI&D z 4
. TI9A 7 0
Set-up Time TI9B - 10 f"s‘” LOAD
; T20M 7 10 STH
Hold Time T8 7 | 10 - n-Sec
REV :1
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Item Symbal | Min. | Typ. Max. | Unit Signals Note
] Period 121 - | 2 — | Lines
| Pulse Width | T22 = 1 — | Lines
Honzontal Rising Time T23 7 ] ]. fi-Sec POL
Periodic Falling Time T24 7 10 - n-Sec
Set-up Time | TI5 -5 w: | m-Sec |
Hold Time T26 & n-Sec —
Period | T2 2500 | 30769 | 40 n-Sec CPHI
Clock Rising Time | 727 2| 4 | e | wSec | ps .
Falling Time | T2& 2 4 n-Sec )
’ ER{5:0)
:Imug: Diana Sﬂup fame | T2 2 s = n-5See Egig'g}
|And (5:0)
| OR(5:0)
{Data Reverse )
: OG(5:0)
\Control Pin Hold time Tin 2 - | - n-Sec OB(5:0)
| REV -
LOAD nising- .
|Relative STHrising | L i D e |
|Signals CPV nising- A‘ '
. 3 ) 4 g
LOAD nsing o i

MNote 1) Refer to VESA standard,

MNote 2} In case of using the long frame period, the deterioration of display quality, noise etc. may be
ocowrrad.

Note 3) Do not fix CPHI and CPH2 to “H” or “L" level while the Vi, (+3.3V) is supplied. If CPHI
and CPH2 is fixed to “H" level or “L" level for certain period while the Vg, (+3.3V) is
suppliéd, the panel may be damaged.

Note 4) Do not change 13 and 16 values in the operation. When il or t4 15 changed, the panel is
displayed as black.

Note 5) Please adjust LCD operating signal timing and FL driving frequency, to optimize the display
quality. There is a possibility that flicker is observed by the interference of LCD operating
signal timing and FL driving condition {especially driving frequency).

REV:1
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6.3.2 AC Timing Charts:

(1). Reference Signal (pixel clock):

— T1I —H

; le— Frai 1~
Reference Signal e | : i
(Pixel Clock) __Jom Sund %\ b O 1\
- 2

Input Clock

S S

EE150XGAO02
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(2). Vertical Periodic (STV1, 8TV 2, OFE, CPV);

T T4 1L ]
'For Reference)
STV r
STV2 I
i S b el B e
DENB te T
[For Reference) fﬁm -Fk-_-.f I.H’—'-\—_-Jf- U
d . 3
ST'\J‘[ -Ih'r'.. 3-—
Tl T2
- TLD |
T ‘I'F:Ex-
5T1'-"2 -I-1|1-I-|_ H
T164 TITs TIEA

owv \ oo \_ S\ L\ ST\ /2L

=
oan \_m\__ M\ ke T 1\
| L

sTH | | | |
.Ei : T21 o e Ti2 Frame M
FOL :x:_:: I I I I Frame M+l
T4
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{3). Horizontal Periodic 1 (STH, CPH, DATA):

27 el

A MVATETATATETAVAVAVAVAVAVAY
YR WATUATAT AT S AVAVAVAVAVAVAY

rom v ™
STH }i “d_li
TI&F
'I-.."E_T:'I'
® i 5 7 3 1 137
dd B, B Data P-Iml pivel K Pl K pinel X Pibel K Pl “ Fiacd ?

. . P B i 12
en R,G,B Data s 1I. Pal & Pisel Pl N Foxel Pisel Faiad

RFMM*{%KUX%[

- T

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

CVRAUATAVAVETAVAVAVAVAVAVAY
WUV AT ATETAVAVAVAVAVAVAY

CPH2
_TI':I'.J-._ _1'.'&-1'-. b P
LOAD f - s
i TI&D -
» T -
STH jf pe ﬁ
L] I“I
TITD TisD
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6.4 Power On | Off Sequence :

9% o 0.9% 40
|
LU " 1 | 0.0V
nw |

|
I
oy
oy

\L:I

I

I - I
+ TP2E— Y =T g
Signal 1 : . 7/ ; l
Ay 1ILEY |
1 Iy 1

0.1V, ,F

E— T —3
]

oy T T/ T
1 ] 1 ]

I I
_ — TEsE—  —3TPe
Backlight 1 " : i

(Recommended) : - m H:
| 1

ltem | Min. Typ. Max. Unit | Remark
TPI 0 10 | msec )
TP2 0 50 msec

, TP3 0 50 msec
TP4 ] sec o
TPS ! 200 ! msec
TP6 200 l msec

LR

Mote : (1) The supply voltage of the external system for the module input sho

definition of Vi,

uld be the same as the

{2)Apply the lamp volatge within the LCD operation range. When the back-light urns on
before the LCD operation or the LCD truns off before the back-light turns off, the display

may momentarily become white.

{3)In case of VDD = off level, please keep the level of input signal on the low or keep a high

impedance.

{41 T4 should be measured afier the module has been [ully discharged between power off and

on peried.

{$)Interface signal shall not be kept at high impedance when the power 15 on.

EE150XGAO02
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7.0

Outline dimension

J[Q] =] =] g =] EJJL
by
&
. 33154055 "9
I owl )
n 12403 307.5+0.5¢viewing area) o < )
H 52505 304.1+0.1¢actlve areaq) o ¥ H
pt YR
jﬂ
A3
3 ¢
¢l s
9 10
0 :EEE
H N RS IR
b= ol 9 3|
o DB G
p{ =
H| H
4
&l »
R
] ;

16205 327.8+0.5
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