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CPT CHUNGHWA PICTURE TUBES, LTD.,
1. OVERVIEW

CLAAO48LA12CE is 4.8” color TFT-LCD (Thin Film Transistor Liquid Crystal Display)
module composed of LCD panel, LVDS driver ICs, control circuit, Directional backlight. By
applying 6 bit digital data, 800xRGBx480 (2D / 3D mode), 262K-color images are displayed
on the 4.8” diagonal screen.

General specification are summarized in the following table:

ITEM

SPECIFICATION

Display Area

103.8 (H) x 62.28 (V) (mm)
(4.8-inch diagonal)

Number of Pixels

2D Mode : 800 x3(H)x480 (V)
3D Mode : 800 x3(H)x480 (V)

Pixel Pitch 0.12975(mm)*0.12975 (mm)
Color Pixel Arrangement RGB vertical stripe
Display Mode Normally white

Number of Colors

262,144(6bits)

Signal Interface LVDS
Gamut 45%
Optimum Viewing Angle 6 o’clock
Response Time 8ms (Typ)
Surface Treatment HC

Viewing Angle 140° (H)/120°(V)

. 3D Mode : 200nit(Typ.)
Brightness 2D Mode : 200nit(Typ.)
2D/3D Switch-able Yes
3D Optimum Viewing Distance 40
Consumption of Power TBD

Module Size

136.3 (W)x74.6(H)x7(D) £0.3(W comp)

Module Weight

769 (Typ)

CPT Confidential
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CPT CHUNGHWA PICTURE TUBES, LTD.,

2. ABSOLUTE MAXIMUM RATINGS

The following are maximun values which, if exceeded, may cause faulty operation or
damage to the unit.

ITEM SYMBOL| MIN. MAX. UNIT NOTE

Power Supply Voltage Vce -0.3 4.0 Vdc 25f\éoc

LED Driving Circuit Power Supply Viep -0.3 7.0 Vdc 25féoc
Operating Temperature Top 0 50 T 1
Storage Temperature Tstg -20 60 T 1

Note : 1. Temperature and relative humidity range are shown in the figure below.
Wet bulb temperature should be 39°C Max, and no condensation of water.

90% 80%

60 // 60%
Wet Bulb P - V) + &
Temperature [C] 5 Storage
40% o
- < - ,
— = Operation
=
20% 2
=] 7
| 10%
70 80

Dry Bulb Temperature [TC]
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CPT CHUNGHWA PICTURE TUBES, LTD.,

3. ELECTRICAL CHARACTERISTICS
3.1 TFT LCD Power Voltage

Ta=25C
Item Symbol | Min. Typ Max. Unit Note
Power Supply Voltage For LCD Vee 3.0 3.3 3.6 V
Power Supply Voltage For LED Driver Viep 4.5 5 5.5 V
Differential Impedance Zm 90 100 110 Ohm [Note 1]
Common Mode Voltage VCM 1.125 1.25 1.375 V [ Note 2]
Logic Input Voltage |Differential Input Voltage | | VID | | 250 350 450 mV [Note 2]
(LVDS:IN+,IN-) Threshold Voltage(high) VTH - - 100 mV [ Note 2]
Threshold Voltage(low) VTL -100 - - mV [ Note 2]
Input Voltage(high VIH 3.0 3.3 V
PWM Input Voltage |ngut vOltage§|03v)) VIL | GND 0.3 Y;
Remarks :
[Note1]

This impedance value is needed to proper display and measured from LVDS Tx to the

mating connector.
Ty
Al

LVDE Vg N .

[ Note2] LVDS signal

LVDiVm F

WM

WS '

IVID| = [VTH - VTL|,
VCM =( VTH + VTL)/2
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CHUNGHWA PICTURE TUBES, LTD.,

3.2 TFT-LCD Current Consumption

Ta=25C
ltem Symbol Min Typ Max. Unit Note
LCD Power Current lcc -- 250 300 mA [ Note1]
LED Power Current lL.ep -- TBD TBD mA [Note2]
[ Note1]
Typical: Under 64 gray pattern
Maximum: Under black pattern
- (a)6d- Gray-Pattern- - - - - - - (b Black-Pattern- - - #
[ Note2]
Typical: When VLED is 5V
Maximum: When VLED is 4.5V
PWM high pulse is TBD %
3.3 Power ~ Signal sequence
V((=3.3V
3.0 3.0V
LCD Powrer Supply Gata ! RGS Data~ CLY ~ DEIA :
Logic Signal (V) : : i
: Data i
0.3v —* e ; 0.3V 0.3v
av 5. 5
Porl oz t3 1 ts
Backlight Povver i WS \:{0%
oy 2upply (VLED) j1o% P\ 1%
% | ' Ry
Dimming { PWM}) : ; o
] - - T .
e i el
-1 9,
Backlight ON/OFF {LED_EN} | | ;
oy — L
| s
tLo tll
05«t1=<10ms 200ms=tb6
0<12=50ms 200ms <ty
D<t3<50ms 10ms <t8
0<t4=10ms 10ms=t9
200ms <15 10ms=t10
Oms=t11

CPT Confidential 77
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CHUNGHWA PICTURE TUBES, LTD.,

4. INTERFACE CONNECTION
4.1 Connector
Connector type : JAE/FI-JH30SB-HF10-R3000

Pin No. | SYMBOL FUNCTION
1 GND Ground
2 Vce +3.3V Power
3 Vee +3.3V Power
4 NC NC (Please let it floating for CPT test only)
5 NC NC (Please let it floating for CPT test only)
6 NC NC (Please let it floating for CPT test only)
7 NC NC (Please let it floating for CPT test only)
8 RXINO- |LVDS Signal(-)—channel 0
9 RXINO+ [LVDS Signal(+)—channel 0
10 GND Ground
11 RXIN1-  |LVDS Signal(-)—channel 1
12 RXIN1+ [LVDS Signal(+)—channel 1
13 GND Ground
14 RXIN2- |LVDS Signal(-)—channel 2
15 RXIN2+ [LVDS Signal(+)—channel 2
16 GND Ground
17 RXCLKIN- [LVDS Clock Signal(-)
18 RXCLKIN+ |[LVDS Clock Signal(+)
19 GND Ground
20 NC NC (Please let it floating for CPT test only)
21 VLED Power Supply for LED(V gp = 5V)
22 VLED Power Supply for LED(V gp = 5V)
23 GND Ground
24 NC NC (Please let it floating for CPT test only)
25 PWM_L [BL Control enable pin for 3D operating (Left)
26 PWM_R [BL Control enable pin for 3D operating (Right)
27 NC NC (Please let it floating for CPT test only)
28 NC NC (Please let it floating for CPT test only)
29 NC NC (Please let it floating for CPT test only)
30 NC NC (Please let it floating for CPT test only)

[ Note]

1) GND Pin must be connected to ground. Don’t be floating.

2) NC Pin must be floating.

3) PWM signal=0~3.3V, operation frequency : 2D mode : 120Hz // 3D mode : 60Hz.
A. 2D Mode timing

ITEM SYNBOL 200 nit 400 nit UNIT

Tor L 5.93 TBD msec

Tort R 5.93 TBD msec

2D Mode Ton L 24 TBD msec

LED Timing Ton R 2.4 TBD msec

T L 0 0 msec

Tok R 0 0 msec

Tox 8.33 8.33 msec

[}
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CPT CHUNGHWA PICTURE TUBES, LTD.,

Lafi-Frams FHightfianL La'k-F-ams FightFian2 Laft-fram2
Vertical —
Actve
l'-_l. tIJ- -_l- -HJ-
P'I'I'“_'-I(—L-J-—)Eb-—nnl —)lalf—l.-_t ﬁr.u —)lal?—r.._u.—:»
Teal | S Tl [}
2D Made .
af Tu_F rak wl
PWH_HI(-M-)@'({L.J h__l.._ﬁ _,Iaﬁr.._l _)Ialf_r.._n—)
Lea B .2 L L.F
B. 3D Mode timing
ITEM SYNBOL 200 nit UNIT
Torr L 5.93 msec
Tort R 5.93 msec
2D Mode Ton L 24 msec
LED Timing Ton R 2.4 msec
Tok L 0 msec
Tok R 0 msec
Tox 8.33 msec

Vertical
Active

o the e SIS e e BT e e o

3D Modc Tt Lot

PWM_Rl(_ Ty ———alee La® _)E & My ———— Tnf _)Ia &ﬂr.._n —
T B

T B
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CHUNGHWA PICTURE TUBES, LTD.,

5. INPUT SIGNAL(DE ONLY MODE)

5.1 Timing Specification

ITEM SYNBOL MIN TYP MAX UNIT
Frame Rate - 120 Hz
DCLK Frequency foik 86.03 MHz
Horizontal total time t 870 toik
LCD Horizontal |Horizontal Active time|  tya 800 tok
Timing DENA Horizqntal Blanl.< time|  tug 70 toik
Vertical total time ty 824 th
Vertical | Vertical Active time tva 480 ty
Vertical Blank time tve 344 th
[ Note]

*1) DENA (DATA ENABLE) usually is positive.
*2) During the whole blank period, DCLK should keep input.

5.2 Timing sequence (Timing chart)
5.2.1 Horizontal Timingt(%equence

DCLK

DATA
R,G, B)

DENA

“ N|

First Data

JUUUUUUUvuuuuUyg

Last Data

¥ )( ')!
Invalid Data X I X 2 X 3 in:x X X799 800 \ Invalid Data X

< > <

tHB tHA

>
>

tu

CPT Confidential
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CPT CHUNGHWA PICTURE TUBES, LTD.,

5.2.2 Vertical Timing Sequence

tax

“ _
First Data Last Data
¥ o [
(];%T]AS) Invalid Data X I X 2 X 3 X:::X X Xm X8oo ’\ Invalid Data X
‘ tuB 8 tHA "
DENA - |_
tu

5.2.3 LVDS Input Data mapping

weuer ) \ / \

——— previous oycle -+ 1 eycle = next oyde —

OO0 PO DO
RO D DO DD

Doc
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CPT CHUNGHWA PICTURE TUBES, LTD.,

5.3 Color data assignment

INPUT R DATA G DATA B DATA
COLOR DATA R5 |R4|R3|R2|R1| RO G5 |G4|1G3|1G2|1G1| GO B5 |B4|B3|(B2|B1| BO
MSB LSB | MSB LSB | MSB LSB
BLACK 0o lo|lololo] o] olo|ololo|lo] ololo|lolo]o
rRenes) | 1 |1]1]1]1] 1] o0 ]o]ololo]lo] o |o]lolo]o]o
creene3)| 0 |ololololo | 1 |1l1]1]1]1] 0 ]ololo]o] o
Basic |sLuee3) | 0 |o|ololol o] o |ololololo]| 1 [1]1]1]1]1
COLOR IvaN o lofofololo| 1 |1]al1lal1] 1 [1/1]1]1]1
macentA | 1 |11 1]1] 1] o olololol o] 1 [1]1]1]1] 1
vetow | 1 |11l 1l1l 1] 1 11110 1] 0o lo]olo]o]o
WHITE Tl a1 a1l
RED(0) 0o loJlololo| o] olololo]lo|lo] ololo]lo|o]o
RED(1) o loJoJolo| 1] o0 ]o]ololo|lo] ololo]lo|o]|o
RED(2) 0o loJlo|o|1] 0] o ]o]ololo|lo] ololo]lo|o]o
RED
repe2) | 1 |1]1]1]1] 0] o ]olo]lololo]| o ]olololo] o
rRepes) | 1 |1]1]1]1] 1] 0 ]o]ololo]lo] o |o]lolo]lo]o
creeno) | 0 |o]ololol o] o ]ololololo] o]olololo]o
Green() | 0 |o]ololol o] o]olololo]1] 0 ]olololo]o
creen) | 0 |o0]ololol o] o ]ololol1]0] 0 ]olololo] o
GREEN
creene2)] 0 |ololololo | 1 |1]1]1]1]0] 0 ]ololo]o] o
creene3)| 0 |olololol o] 1 |1]1][1]1]1] 0 lololo]o] o
BLue) | 0 |ololoJol o] o ]olo]lololo]| o]olololo] o
Blue) | 0 |o|ololo] o] o]olo]lo|lolo]| o]ojlo|lo]o] 1
Blue@) | 0 |olololol o] o ]ololololo]| o ]ololol1]o0
BLUE
BLuee2) | 0 |o|ololol o] o lololololo]| 1 [1]1]1]1
BLuees) | 0 |olololol o] olololololo] 1 [1]1]1]1

[ Note1] Definition of Gray Scale
color(n) : (n) means the level of gray scale, the larger (n) means the brighter level.
[ Note2] Data:1-High,0-Low
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CPT CHUNGHWA PICTURE TUBES, LTD.,
6. BLOCK DIAGRAM

T-CON
(LVDS Receiver —>
Embedded)
o —>
= TFT LCD
% 2D(800x3x480)
2. 3D(800x3x480)
A\\| DC/DC converter —>
| Reference voltage LS

[ [

Source Drivers

J0JoQuU00 Jnduy

)

LED
Driver LED Black-Light LED Black-Light
(Left) (Right)
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CPT CHUNGHWA PICTURE TUBES, LTD.,

7. MECHANICAL DIMENSION
7.1 Front Side

6
(

A
with component)

136.3(Qutline Dimension)
14.55 107.2(BEZEL OPENING)
15.05 106.2(POLARIZER)
(16.25) 103.8(LCD AA)
. 2 68.15
(=
- - - - - - - - - T - - - -~~~ 7
| | |
o | | |
- 2 | | |
EER=I [ \ \ \
R I e = [ [ \
ol | =
g3 S e - - - - ___ v ____
RS | | |
= f N | | |
El | | | I [’ﬁl
e | | |
= | | |
| | |
Lo I _
=i in} Ll
[Note] : Tolerance is £0.3mm unless noted [Unit : mm]
7.2 Rear Side
(63.3)
- BL BARCODE
- 1 30
L"—'—‘ - — dl
Jiot o
i |
NN
(]
]

NOTE :
I General tolerance =40.3mm
2. JI0I:STARCONN 10TH30-A000RA-G3

[Note] : Tolerance is £0.3mm unless noted

[Unit : mm]

3
(

8
W/0 component)
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CHUNGHWA PICTURE TUBES, LTD.,

8. OPTICAL CHARACTERISTICS

Ta= 25°C, VCC =3.3V

ITEM SYMBOL | CONDITION MIN. TYP. MAX. UNIT | Remarks
Constrast Ratio CR Point-5 400 - Note 3
Luminance(CEN)-2D Mode | Lw(2D) Point-5 200 cd/m?
Luminance(CEN)-3D Mode | Lw(3D) Point-5 200 cd/m?
Luminance Uniformity(9P) AL 0=y=0° TBD TBD - % Note 4
Response Time .
(White - Black) Tr+Tf Point-5 8 ms | Note5
NTSC - Point-5 45 %
Viewing Horizontal CR=10 140 °
Angle Vertical Point-5 120 ° Note 6
. Wx 0.29+0.02
White Wy 0.29+0.02
Rx 0.57+0.02
Color Red Ry _ 0.31£0.02
. Point-5 --
Coordinate
Green Gx 0.33+0.02
Gy 0.57+0.02
Blue Bx 0.16+0.02
By 0.10+0.02

Note 1.Ambient condition : 25°C+2°C » 60+10%RH > under 10 Lunx in the darkroom -
Lighting the LCM and measuring after 10 minutes.

Note 2.Measure device : BM-5A (TOPCON) » viewing cone=1° » Vcc=3.3V ,fy =60Hz, fc

=27HZ,

lLeg=110.0mA -

=

L=500mm

Fig.8-1 viewing cone=1°

CPT Confidential
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CPT CHUNGHWA PICTURE TUBES, LTD.,

Note 3. Definition of Contrast Ratio :
CR = White Luminance (ON) / Black Luminance (OFF)

Note 4.Definition of Luminance Uniformity : AL = L(MIN) / L (MAX) x 100%

AACHD
1/3H_, _1/3H

B n——

1/3V

O—0O—©)

ALCVD

1/3V

Fig.8-2 Measuring point

Note 5. Definition of response time : The response time is defined as the time interval
between the 10% and 90% amplitudes.

White

Luminance

10% 10%

Black

|
|
|
|
|
|
|
[
|
[
|
|
[
!
— e

—+
=

Fig.8-3 Definition of Response Time (White - Black)

Note 6. Definition of view angle(8 * y) :

LCD-Panel

Fig.8-4 Definition of Viewing Angle
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CPT CHUNGHWA PICTURE TUBES, LTD.,
9. RELIABILITY TEST

9.1. Temperature and humidity

TEST ITEMS CONDITIONS Remark

HIGH TEMPERATURE OPERATION 50°C ; 240Hrs

HIGH TEMPERATURE STORAGE 60°C ; 240Hrs

HIGH TEMPERATURE AND 50°C ; 90% RH ; No condensation
HIGH HUMIDITY OPERATION 240Hrs

LOW TEMPERATURE OPERATION | 0°C ; 240Hrs

LOW TEMPERATURE STORAGE -20°C ; 240Hrs

-20° C (0.5Hr)~60°C
THERMAL SHOCK (No operation) (0.5Hr)

200 Cycles
9.2. Shock and Vibration
TEST ITEMS CONDITIONS
® Shock level: 980m/s*(equal to 100G).
SHOCK ® \Waveform: half sinusoidal wav§,6m§. . .
(Non operation) ® Number of shocks: one shpck input in each direction
of three mutually perpendicular axes(xX, Y, +Z)for
a total of 6 shock inputs.
® Frequency range:8~33.3Hz
® Stroke:1.3 mm
VIBRATION ® Vibration:sinusoidal wave, perpendicular axis
(Non operation) Each direction on X, Z axes: 2hrs, Y axes: 4hrs.
® Sweep:2.9G,33.3 Hz ~ 400 Hz
® (Cycle:15 min

9.3 Electrostatic Discharge

ITEM CONDITION NOTE
ESD 150pF > 330Q » £8kV&+15kV air & contact test *1)
200pF > 0Q > £200V contact test *2)

Note: Measure
1: LCD glass and metal bezel
2: IF connector pins

9.4. Judgment standard
The Judgment of the above test should be made as follow:
Pass:Normal display image with no obvious non-uniformity and no line defect.Partial
transformation of the module parts should be ignored.
Fail:No display image,obvious non-uniform,or line defect.
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