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1. SUMMARY
This technical specification applies to 2.36 color TFT-LCD panel. The 2.36“ color
TFT-LCD panel is designed for camcorder, digital camera application and other
electronic products which require high quality flat panel displays.

2. FEATURES
High Resolution :112,320 Dots (480 x 234) . Image Reversion: Up/Down and

Left/Right.

3. GENERAL SPECIFICATIONS

Parameter Specifications Unit
Screen size 2.36(Diagonal) inch
Display Format 480 x 234 Dot
Active area 48.0(H) x 35.685(V) mm
Dot pitch 0.1(H) x 0.1525(V) mm
Surface treatment Anti-glare
Pixel Configuration RGB-Delta
Outline dimension 55.2(W) x 47.55(H) x 2.9(D) mm
Weight 16 g
View Angle direction 6 o’clock
Operation -10~60 °C
Temperature Range
Storage -20~70 °C
4. ABSOLUTE MAXIMUM RATINGS
Item Symbol |Condition Min. Max. Unit Remark
VDD GND=0 -0.3 7.0 Vv
AVDD -0.3 7.0
Power Voltage Ven GND=0 -0.3 32.0 \Y
VaL GND=0 -22.0 0.3 V
Ven —VoL GND=0 -0.3 +45.0 V
\nput Signal Vi GND=0 0.3 VoD+03 |V
oltage
Logic Output _
Voltage Vourt GND=0 -0.3 +0.7 \%

Note : Device is subject to be damaged permanently if stresses beyond those absolute

maximum ratings listed above
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5. ELECTRICAL CHARACTERISTICS
5.1. Operating conditions :
Parameter Symbol Ratin Unit Condition
Min. | Typ. | Max.
VDD 303336 ]| V
AVDD 4.5 5 55 | V
Power Voltage VGH 10 | 15 | 20 V
VGL -15 | -10 | -5 \Y
Low level input voltage ' 0 - 0.3 | V |CLKIN, HSD, VSD, DIN[7:0],
VDD SPCK, SPDA, SPENA
Hight level input voltage ViH 0.7 - Vbb | V |CLKIN, HSD, VSD, DIN[7:0],
VDD SPCK, SPDA, SPENA
Output current lon 20 | 40 - UA [S1~S480, Vo=4.9V v.s 4.0V,
VDDA=5V
Output current loL 20 | 40 - UA [S1~S480, Vo=0.1V v.s 1.0V,
VDDA=5V
Analog operating current lavoD - - | TBD | mA |folkin=27MHz,foen=15.7KHz,
VDDA=5V
5.2 Power Sequence
Sequence for power on/off and Signal on/off
VGH VGH
VDD, VDDA VDD, VDDA VDD, VDDA

GND GND

VGL VGL

Video Signal, Logic Signal

OFF OFF
ON

To prevent the device from damage due to latch-up, the power ON/OFF sequence shown

below must be followed.
Power ON : VDD, VDDA — VGL — Input Signals — VGH

Power OFF : VGH — Input Signals — VGL — VDD, VDDA

5.3 LED driving conditions Ta=25C
Parameter Symbol Min. Typ. Max. Unit Remark
LED current I - 20 30 mA Note
LED voltage vV, 9.6 10.5 11.4 V Note
Note:
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6. AC Characteristics
6.1. Input signal characteristics
6.1.1. Digital RGB interface

PARAMETER Symbol | Min. | Typ. | Max. Unit.
CLK period Tosc 94 104 114 ns
Data setup time Tsu 12 - - ns
Data hold time Thp 12 - - ns
HSD period Th 61.5 | 63.5 | 65.5 us
HSD pulse width Ths 4 4.7 54 us
HSD rising time Ter - - 700 ns
HSD falling time Ter - - 300 ns
\VVSD pulse width Tvs 1 3 5 TH
VSD rising time Twr - - 700 ns
VSD falling time Tyt - - 1.5 us
HSD falling to VSD falling time for odd field Thvor 0.3 - - us
VSD falling to HSD rising time for odd field Thvoz 1 - - us
HSD rising to VSD fallinr time for even field Thave 1 - - us
VSD-DEN time NTSC Tvse - 15 - Th

PAL 24

HSD-DEN time The 75 - 120 Tosc

DEN pulse width Tep - 480 - Tosc

DEN-STH time Toes - 3 - Tosc
VSD period NTSC Tvs - 262.5 - TH
PAL 312.5 - Th

PS. when SYNC mode is used, 1% data start from 106™ clock after HSD falling.

6.1.2. CCIR601 Interface

PARAMETER Symbol | Min. | Typ. | Max. Unit.
CLK period Tosc - 37 - ns
Data setup time Tsu 12 - - ns
Data hold time Thp 12 - - ns
HSD data blanking pulse width INTSC The - 276 - Tosc
PAL - 288 - Tosc
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6.1.3. CCIR656 Interface

PARAMETER Symbol | Min. | Typ. | Max. Unit.
CLK period Tosc - 37 - ns
Data setup time Tsu 12 - - ns
Data hold time Thp 12 - - ns

6.2. Output signal characteristics for Digital RGB mode

PARAMETER Symbol | Min. | Typ. | Max. Unit.
Rising time T, - - 10 ns
Falling time Ts - - 10 ns
Clock pulse duty cycle Tcown 40 50 60 %
Internal STH setup time Tsus 12 - - ns
Internal STH hold time Thps 12 - - ns
Internal data setup time Tsup 12 - - ns
Internal data hold time Thop 12 - - ns
OEH pulse width Toen - 18 - Tosc
OEV pU|Se width TOEV - 15 - TOSC
CKV pU|Se width TCKV - 84 - TOSC
HSD-OEH time T4 - 33 - Tosc
HSD-CKV time To - 18 - Tosc
HSD-OEV time T3 - 6 - TOSC
STV setup time Tsuv - 12 - Tosc
STV pulse width Tstv - 1 - Th
VSD-STVD time NTSC Tvs1 - 16 - Ty
PAL - 25 - Ty
OEH-STV time Toes - 2 - T
Output settling time Tst - 12 20 us

6.3. SPI timing characteristics

PARAMETER Symbol| Min. Typ. Max. Unit.
SPCK period Tck 60 - - ns
SPCK high width TckH 30 - - ns
SPCK low width TekL 30 - - ns
Data setup time Tsu1 12 - - ns
Data hold time THp1 12 - - ns
SPENA to SPCK setup time Tcs 20 - - ns
SPENA to SPDA hold time Tce 20 - - ns
SPENA high pulse width Tcp 50 - - ns
SPDA output latency Tcr - 1/2 - Tek
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e SPI "read" timing

Tsu1 . THD1 Tcr

SPDA

SPCK

SPENA Tck TckH
Lrﬁs—j Tce

Tsur . THD1 Tcr

SPDA

SPCK

SPENA

6.4. Hardware reset timing

PARAMETER Symbol | Min. Typ. | Max. Unit.
RESETB low pulse width TrsB 200 - - ns
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7. Waveform
7.1. Timing Controller Timing Chart

7.1.1. Clock and Data waveform

¢ CCIR601(HSDPOL="H")

TOSC

CLKIN o N N e N aa
TSU | THD
DATA Blanking data ‘ Cb0 ‘ YO0 Cr0 Y1 Cb2
HSD
e CCIR656 TOSC
CLKIN
TSU  |THD
DATA Cb Y ‘ Cr ‘ Y Cb Y Cr
e Digital RGB
TOSC
CLKIN TN
TSU | THD
DATA Blanking data ‘ R ‘ G B R G
DEN |
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7.1.2. Digital RGB timing waveform
1

A
7.1.2.1. HSD and VSD timing for digital RGB mode

o Odd field
THvO2

HSD u u u
. THvO1 u

e Even field

HSD u u u
THVE

VSD u

7.1.2.2. HSD and horizontal control timing waveform for digital RGB mode

THs
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STH
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(intemal ) T3 _Toev
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(intemal )
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7.1.2.3. HSD and vertical shift clock timing waveform

HsD ] I I
STH | |

(internal ) Tstv ‘
CKV ﬂ.ﬁ

(internal )

7.1.2.4. HSD and vertical control timing waveform

= JUruerrrrreerrrrreees

\VSD Tvs

OEH
(iter) NERRRRRE

Tvsi

STV [ ]

(intemal )

POl _ [T LI LML

(Evenfield )
(intemal )

POL

(2SN N e e

(intemal )
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7.1.3. CCIR601 timing waveform

o NTSC mode, even field (HSDPOL ="H ", VSDPOL="H")

DATA BLANKING DATA
LINE . ‘ . . . . - - - ‘ -
DATA Line 262 Line 263 »Line 264 Line 265 *Line 266 »Line 267 *Line 268 »Line 269 ——— Line 285 XLine286_

:
HSD o i R L I O ’—L
VSD

¢ NTSC mode, odd field (HSDPOL ="H ", VSDPOL="H")

DATA BLANKING DATA
LINE ‘ ‘

i i i i i i i i ———>Line 22 ) Line 23.
DATA Line 525 Line 1 Line 2 Line 3 Line 4 Line 5 Line 6 Line 7 Line 23

HSD o e D ’—L

VSD

e PAL mode, even field (HSDPOL="H", VSDPOL="H")

DATA ‘ BLANKING DATA
LINE - - ‘ - - - - - - ‘ -
DATA Line309 <Line 310 Line 311 XLine 312 XLine 313 »Line 314 XLine 315 Line316  ——— Line 335 XLine336

T
o e [ O L
VSD

« PAL mode, odd field (HSDPOL ="H ", VSDPOL="H")

DATA ‘ BLANKING DATA
LINE . . ‘ - - - - - - ‘ -
DATA Line 622 > Line 623 >XLine 624 XLine 625 Line 1 Line 2 Line 3 Line 4 777

HSD o e ’—L

VSD
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7.2. Source Driver Timing Chart
7.2.1. Clock and Start Pulse timing waveform

SCLK
(internal ) w I 2

\
|
I Tsck ! | |
f~ \ \
Tsus | Thds } }
\ | \
STH : \ \
\ \
(internal ) \ \
| |
\ \
Tsud . Thdd } }
| |
Data , )) ‘ ‘
. First data Second data ( ( | Last data
(internal ) : :
Tphl } ‘ } Tphl
STHO
(output )

7.2.2. OEH and Data Output timing waveform

OEH
(internal ) \ \ ‘ ;
|
N | \Jg
Hghz! T High-Z 7
OUTPUT I
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7.3. Gate Driver Timing Chart
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8. Optical Characteristics

Ta=25+2°C, ILED=20mA

Item Symbol | Condition | Min. | Typ. | Max. | Unit | Remark
Tr - 15 30 ms
Response time 6=0° Note 3,5
Tf - 35 50 ms
Contrast ratio cr | Atoptimized | g4 | 559 Note 4,5
viewing angle
Color . Wx . (0.25) | (0.30) | (0.35)
- White 6=0 Note 2,6,7
Chromaticity Wy (0.27) | (0.32) | (0.37)
OR - 40 -
Hor.
oL - 40 -
Viewing angle CR>10 Deg. Note 1
o1 - 10 -
Ver.
OB - 30 -
Uniformity U - (75) (80) - %
Brightness - - (200) | (250) - cd/m? | CENTER

Note 1: Definition of viewing angle range

Normal line
6==0"

12 o’clock direction
dr =90°

] !/ 7
Y > ©

V

Ve

6,=90"° > }
/ e,
|
|
7

7 Active Area
( 7

p LCD Panel

Ve
P =90°

6 o’clock direction

Fig. 8-1 Definition of viewing angle

8r=90"
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Note 2: Test equipment setup:
After stabilizing and leaving the panel alone at a driven temperature for 10 minutes,

the measurement should be executed. Measurement should be executed in a stable,
windless,and dark room. Optical specifications are measured by Topcon BM-7
luminance meter 1.0° field of view at a distance of 50cm and normal direction.

Photo detector

Normal line

J 8=¢=0"

12 o'clock direction
@y =90°
500mm /.

[ i LCD Panel

©g =90°
6 o'clock direction

Fig. 8-2 Optical measurement system setup

Note 3: Definition of Response time:
The response time is defined as the LCD optical switching time interval between

“White” state and “Black” state. Rise time, Tr, is the time between photo detector
output intensity changed from 90% to 10% . And fall time, Tf, is the time between

photo detector output intensity changed from 10% to 90% .

Display ((the (TFT OFF) Black (TFT ON) White (TFT OFF)/

(anjea anneay)
indino Jopsiep ojoud

Fig. 3-3 Definition of response time
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Note 4: Definition of contrast ratio:
The contrast ratio is defined as the following expression.

Luminance measured when LCD on the “White” state

Contrast ratio (CR)=
Luminance measured when LCD on the “Black” state

Note 5: White Vi= Vs + 1.5V
Black Vi = Vs £ 2.0V
“t” means that the analog input signal swings in phase with VCOM signal.
“t” means that the analog input signal swings out of phase with VCOM signal.

The 100% transmission is defined as the transmission of LCD panel when all the
input terminals of module are electrically opened.

Note 6: Definition of color chromaticity (CIE 1931)
Color coordinates measured at the center point of LCD

Note 7: Measured at the center area of the panel when all the input terminals of LCD panel
are electrically opened.
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9. BLOCK DIAGRAM

Out 1
|
480x234
LCD Panel
Out 234
g
Qll Q480
R, G, B,
1St ~ 19th H DFIVGI’
R
22! - 40 (Source)

o {>+J t[>ﬂ Mﬁﬁj GLED
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10. Input / Output Terminals
10.1. PIN Connections
Pin No | Symbol I/0 | Description Remark

1 NC - NC

2 NC - NC

3 Vcom | Common Electrode Voltage.

4 vcomout | O | Vcom output voltage.

5 VFB | PWM feedback reference voltage. Default is 1.2V

6 DRV O | PWM drive output signal

7 Veom L 10 Vcowm reference low level voltage. Connect 1 ¢ F capacitor
to AVss.

8 VCOM_H 10 Vcom Ireference high level voltage. Connect 1 © F
capacitor to AVss.

9 Vcom I Veom input signal if VCOMOUT function is disable

10 VGH VI | Gate output High Voltage.

11 VGL VI | Gate output Low Voltage.

o I O R e

13 AVDD VI An_alog power supply. This power connects to_ Source
Driver, Bandgap Reference, and Gamma resistor.

14 AVSS VI | Analog GND. This power connects to Source Driver,
Bandgap Reference, and Gamma.

15 | Vss VI | Digital GND.

16 POLB O | Polarizer output signal

17 RESETB || Active low global reset signal input. Normally pull high.

18 SPENA I Serial port Data Enable Signal.

19 SPCK I Serial port Clock.

20 GLED Ground of LED.

21 VLED Voltage of LED.

22 SPDA I/O | Serial port Data input/output.

23 HSD I Horizontal sync input with negative polarity.

24 VSD I Vertical sync input with negative polarity.

25 DEN | Input data enable control. Normally pull low.

26 | DIN7 l Digital image data input.

27 DING I Digital image data input.

28 DINS | Digital image data input.

29 DIN4 | Digital image data input.

30 DIN3 | Digital image data input.
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31 DIN2 | Digital image data input.
32 DIN1 | Digital image data input.
33 DINO | Digital image data input.
34 CLKIN | Input data sampling clock at rising edge.
35 | VoD VI | Digital power voltage
36 vcomout | O | Veom output voltage.
37 VGL VI | Gate output Low Voltage.
38 Vcom | Common Electrode Voltage.
39 NC - NC
40 NC - NC

10.2. Pixel Arrangement and Input Connector Pin Number

1234586 478479480
+ BIRIGBIRIG] _ [B[RIG|
2 [R[GBIR[GB] [RIG[B]
3 B[RIGBIR[G] ~ — ~[BIR
4[RIGBIRIGB] [RGB
5 [B[RIGB[RIG] [BIRIG|
6 [RIGBBIRIGB] _ _ [RIGB]
\ \
233 [BIR[GBIR[G _[B[R[G
234[R[GBIR[GB] _ _ _[RIGB]
o
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11. Outline Drawing
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Note 1 :There is a protective film on the upper polarizer, customer must peal it off before
assembly to machine.
Note 2 : Unmark tolerance : £ 0.5mm
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12. QUALITY ASSURANCE
No. Test Items Test Condition REMARK
1 High Temperature Storage Test Ta=70"C 240h
2 Low Temperature Storage Test Ta=-20°C 240h
3 High Temperature Operation Test Ta=60"C 240h
4 Low Temperature Operation Test Ta=-10‘C 240h
High Temperature and High Humidity .
5 ) Ta=60"C 90%RH 240h
Operation Test
-Panel Surface/Top_Case:

6 Electro Static Discharge Test 150pF £15kV 15082

(direct discharge, five times)

-FPC input terminal : 100pF +200V 0%
i Half sine wave, 180G, 2ms

7 Shock Test (non-operating) one shock of each six faces

(l.e. run 180G 2ms for all six faces)

o _ Sine wave, 10 ~ 500 ~ 10Hz,
8 Vibration Test (non-operating) 1.5G, 0.370ct/min
3 axis, 1hour/axis

9

Thermal Shock Test

-20°C(0.5h) ~ 70°C(0.5h) / 100 cycles

***** Ta= Ambient Temperature
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13. PACKAGE
Above from
over Trayxl
Antistatic Bag
Trayx24PCS
/
Left / Right From
Front / Back(EPE)

Below (EPE)

Carton
(510x310x269mm)

1 tray = 24pcs
1 Carton = 24(pcs/Layer) x 23(Layer) = 552 pcs
Remove display protective film before use it.
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