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1. SUMMARY
This technical specification applies to 3.45“ color TFT-LCD panel. The 3.45" 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 :230,400 Dots (320 RGB x 240) . Image Reversion: Up/Down and
Left/Right.

3. GENERAL SPECIFICATIONS

Parameter Specifications Unit
Screen size 3.45(Diagonal) inch
Display Format 320 RGB x 240 Dot
Active area 70.08(H) x 52.56(V) mm
Dot pitch 0.073(H) x 0.219(V) mm
Surface treatment Anti-glare
Pixel Configuration RGB-Stripe
Outline dimension 76.9(W) x 63.9(H) x 3.3(D) mm
Weight (32) g
View Angle direction 6 o’clock
Operation -20~60 T
Temperature Range
peratu ¢ Storage -30~70 T
4. ABSOLUTE MAXIMUM RATINGS
Item Symbol |Condition Min. Max. Unit Remark
Vbb,Vcc GND=0 -0.3 7.0 Vv
Power Voltage VeH GND=0 -0.3 32.0 \'
Vel GND=0 -22.0 0.3 V
Vey VoL GND=0 -0.3 +45.0 V
\nput Signal Vin GND=0 0.3 Vop+0.3 |V
oltage
Logic Output _
Voltage Vour GND=0 -0.3 +0.7 Vv

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.
VCC 30| 33| 3.6 V
Power Voltage VDD 3.8 5 55 v
9 VGH | 10 | - | 30 | V
VGL -17 - -5 V
Low level input voltage Vi 0 - 0.3 \Y SCL, SDI,UD.LRC,IF1,IF2
VDD
. . 0.7
Hight level input voltage ViH VDD | - VDD| V
Analog operating current lvop - - |TBD| mA (75(3;\3;\'\;' Hz,forn=15.7KHz,
5.2 Power Sequence
Sequence for power on/off and Signal on/off
Power on Power off
/ VGH 7/ VGH \
WEC / T, \\ WVEC VCC
GNID / fe h GND
\\ VGI I WG] /
[1 1 7 / | [a
T2 |lT= |12 || T8 - T7
Video Signal, Logic Signal
OFF oFF

ON

T1= 15ms(From 10% VCC to 90%*VCC, when VCC is Low to High) ;
T2 =10ms(From 90% VCC to 10%*VCC, when VCC is Low to High) ;
T3 =10ms(From 90% VGH to Video signal, when VGH is Low to High) ;
T4 =10ms(From Video signal to 90%*VGH,, when VGH is High to Low) ;
T5 =20ms(From 90% VCC to 10%*VCC, when VCC is High to Low) ;
T6=10ms(From 10% VGH to 90%*VCC, when VCC is Low to High) ;
T7=<0.4s(From 10% VCC is H—~Lto 10%*VCC is L—>H)
To prevent the device from damage due to latch-up, the power ON/OFF sequence shown
below must be followed.
Power ON : VDD, VCC — VGL — Input Signals — VGH

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

5.3 LED driving conditions

Parameter Symbol Min. Typ. Max. Unit Remark
LED current 20 30 mA
LED voltage VLED1;VLED2 9.2 10.2 11.2 V Note 1
LED Life Time - (10000) - - Hr Note 2,3

Note 1 : There are 2 Groups LED , each of FB = 0.6V, Vi gp12=10.2V (typ.)
Note 2 : Ta=25TC ,
Note 3 : Brightess to be decreased to 50% of the initial value
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6. AC Characteristics
6.1. Input signal characteristics
6.1.1. CCIR601/656 Interface
PARAMETER Symbol Min. Typ. | Max. | Unit
CLK period Tosc - 37 - ns
Data setup time Tsu 12 - - ns
Data hold time Thp 12 - - ns
6.1.2 Hardware reset timing
PARAMETER Symbol Min. Typ. | Max. | Unit
RESET low pulse width Trss 10 - - oS
6.2. Output signal characteristics for Digital input signal
PARAMETER Symbol Min. Typ. | Max. | Unit
Rising time T, - - 10 ns
Falling time Ts - - 10 ns
Internal STH setup time Tsus 12 - - ns
Internal STH hold time THps 12 - - ns
Internal data setup time Tsup 60 - - ns
Internal data hold time THpD 40 - - ns
OEH pulse width Toen - 1248 - ns
OEV pulse width Toev - 4992 - ns
CKV pulse width Tckv - 3744 - ns
Hsync — DEH time T4 - 4368 - ns
Hsync — CKV time T - 2496 - ns
Hsync — OEV time Ts - 624 - ns
Vsync — setup time Tsuv 1872 - ns
Vsync — pulse time Tstv 1 - T
. NTSC Tvs1 - 19 - Th
Vsync — STV time PAL Tuer - 57 - T,
OEH — STV time The - 2 - Th
Output settling time Toes - 12 20 oS
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6.2. 24-bits parallel RGB Interface
6.2.1. AC Timing characteristics

Signal Item Symbol Min Typ Max Unit
Frequency Dclk - 6.4 - MHZ
Dclk High Time Tch - 78 - ns
Low Time Tcl - 78 - ns
Setup Time Tds 12 - - ns
Data
Hold Time Tdh 12 - - ns
Period TH - 408 - DCLK
Pulse Width Thp - 30 - DCLK
Hsync Back-Porch Thb - 38 - DCLK
Display Period Thd - 320 - DCLK
Front-Porch Thf - 20 - DCLK
NTSC 262.5
Period Tv - - TH
PAL 312.5
Pulse Width Tvp 1 3 5 TH
NTSC 15
Vsync Back-Porch Tvb - - TH
PAL 23
Display Period Tvd - 240 - TH
NTSC 4.5
Front-Porch Tvf - - TH
PAL 46.5
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6.1.2.2 AC Timing Diagrams
v
- >
VSYNC____
VP g TVB ol VD se—L1YL
HSYNC_____ ——e Y
U U U U
TH
-+ »
HSYNC
< =l > _:{CLT‘_
e UL L JUU L JUUUUU L JUUUL

DATA / Valid Data

DCLK
/|

DATA
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7. Waveform
7.1. Timing Controller Timing Chart
7.1.1. Clock and Data waveform
e CCIR601( HS_POL="L" in Register R2)
Tosc
Data CLK
Tsu| THD
DATA[23:0]  Blankingdata X cbo ¥X_ Yo X cro X Y1 X cCb2
Hsync
e CCIR656 Tosc
Data CLK
Tsu| THD
DATA[23:0]  cp Y Cr Y Cb Y Cr

7.1.2 Digital / Analog RGB timing waveform
7.1.2.1 Hsync and Vsync timing

e Odd field
THvo

- e

Hsync

Vsync

e Even field

Hsync

THvE

Vsync
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7.1.2.2 Hsync and horizontal control timing waveform
THs

RS
HSD | (¢ I

\ THE

DEN ] —

OEH )
((
T1 | TOEH|
STH l ] )}
' T2 . Tckv ‘
| |
CKV | | )2 |
T3 _ToEev
T
o )
OEV 1 { QJ
&
POL | |

7.1.2.3 Hsync and vertical shift clock timing waveform

Heyne | I

STH | |

Tstv \

CKV D e — — 1
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7.1.2.4 Hsync and vertical control timing waveform

IR

Hsync T

Vsync Tvs
DEN
TvsE \ \ TeP
OEH
B
Tvsl |
STVD [ ]
POL p e s I s I o o e e o M
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7.1.3 CCIR601 timing waveform (VS_POL="H” , HS_POL="L" in Register R2)

DATA

BLANKING __ DATA

524

525 1

23

e O N I A e I L

Vsync

1st Field
BLANKING

261

262

263

286

264 265 266 267 268 285

A O O T I O O Il

Vsync

Hsync —

| |
| |
| |
) - 2nd Field
/

276 clock

1440 clock |

patactk——— | | [ ][
Data[23:0]— _—— % CBO ‘ Yo ‘CRO ‘ vi % ——————— —{cans‘ Y718‘CR718‘ Y719}— —

ITU-BT.601 NTSC Input Timing
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DATA ‘ BLANKING __DATA
622 623 624 625 1 2 3 4 22 | 23

A N I N o

Vsync |

1st Field

309 310 | 311 312 313 314 315 316 335 | 336

e i U i i A — il

\ \
\ \
Vsync i i
/ [ 2nd Field

Hsync —‘ ‘ L

\ 288 clock \ 1440 clock

S Y
Data[23:01- _—— —{ cBO i F ——————— —{csns Ym}— —

Y718 | CR718

YO

CRO

ITU-BT.601 PAL Input Timing
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7.2 Source Driver Timing Chart
7.2.1 Clock and Start Pulse timing waveform
CPH1 ‘ ‘
w 1 2 ) 319 320
| | : :
!
Tsus !Thds } }
| [ |
STH | | |
/ \ | |
o |
Tsud | Thdd | |
VA ) ) |
VB First data Second data ( ( Last data
VC
STHO
7.2.2 OEH and Data Output timing waveform
OEH
(internal ) \ } ! ; }
N LTst \J_T_stﬂ \ Ts
\H—H : ‘ e
High-Z | | High-2 ..~ High-Z |
OUTPUT ok | 10% |
7.3 Analog video signal characteristics
PARAMETER Symbol Min. Typ. | Max Unit
, . . Viac - 3.81 - \Y
Video signal amplitude (VA, VB, VC) Vioo : > 385 . Vv
POL L
VA Vioc
VB —— | — —L— | — —
vC

Fig. 4-(a) Horizontal timing
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7.4 SPI timing characteristics

PARAMETER Symbol Min. Typ. | Max. | Unit
SCL period Tek 60 - - ns
SCL high width Tckn 30 - - ns
SCL low width TexL 30 - - ns
Data setup time Tsu1 12 - - ns
Data hold time THp1 12 - - ns
CS to SPCK setup time Tcs 20 - - ns
CS to SPDA hold time Tce 20 - - ns
CS high pulse width Tep 50 - - ns
SDI output latency Tcr 1/2 - Tek

e SPI "read" timing

Tsu1 L THD1

Tcr

SDI

SCL

Tck

CS

Tek

D7<D6<D5 <D4 <D3 <D2D1XD0>

e SPI "write" timing

Tsu1 . . THo1

SDI

SCL

CS
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7.5 Gate Driver Timing Chart
. Spec .

Parameter Symbol Condition NMin Max. Unit
Operation frequency tCPV 5 -
CPV pulse width tCPVH,tCPVL | 50%duty cycle 2.5 - us
OE pulse width twOE 1 -
Data setup time tsu 0.4 -
Data hold time thd 0.7 -
Output delay time tpdl CL=300pF - 1 us
Output delay time tpd2 CL=300pF - 0.8
Output delay time tpd3 CL=300pF - 0.8
Output delay time tpd4 CL=300pF - 10

Rev.: 02
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CPV
tsu tHD
stV - = = — — /————3———‘
tPD1 ‘ tPD1
outt — — — — — — — — —
|
‘ tPD1
ot~ — = = — — — — — — — — — — —
0UT240
CPV — =\ — — — = —
out40  — — — — — — — — — —_—
tPD2
sV2 . - = = — — = — — — — —
twoE
OE —— == — — — — —

tPD3 tPD3

ouT1~ —— X

0ouT240

————— — N — — 50%

IXAO —— xS — — =

tPD4 tPD4

outt~  — — — — — ——

0OuUT240
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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 0-0° Note 3.5
Tf - 35 50 ms
Contrast ratio cr | Atoptimized | 54 | 599 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)
ORr (40) | (60) -
Hor.
. oL (40) | (60) -
Viewing angle CR>10 Deg. | Note 1
oT (10) (35) -
Ver.
OB (30) | (59) -
Uniformity U - (75) (80) - % Note 8
. 2 | Center of
Brightness - - (200) | (250) - cd/m display
Note 1: Definition of viewing angle range
Normal line
8=$=0"
b 12 o'clock direction
¢}B l,r B “!AI ¢}T =90=
;l / | /'
Je e ! 7
: /"' s
] .
a1
8,.=90 ! ~ 8r=90
:// Active Area
4
Z LCD Panel
-
$g =90°
6 o’clock direction
Fig. 8-1 Definition of viewing angle
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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

Mormal line
g=g=0"

12 o'clock direction
Ty =00"

&
’J
a / 1
&, =90 - Br=20
&
// Active Area
rd

| e LCD Panel
r

@D =50"
G o'clock direction

S00mm

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% .

Black (TFT ON)

Display Ahiiﬂ (TFT OFF)

Data

100%
90%

10%

0%

(anen anne|ay)
ndino sopelep cloud

Fig. 3-3 Definition of response time

White (TFT OFF) /
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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.
“+” 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.

Brightness (min)
Note 8 : Uniformity (U) = x 100%
Brightness (max)
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9. BLOCK DIAGRAM

Out1
SZIEJCRI’DGFI? X 2|40 Gate Driver
ane ;
Out5240
Ql| Q960
R, G B
5" ~ 54" Source Driver

L LED1-
3 LED1+ ] [> \_DH D

r{>{ >| >| | LED2-
4" LED2+
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10. Input / Output Terminals

10.1. PIN Definition

Pin No. Symbol I/O |Description
1 LED 1- | |LED_Cathode
2 LED 2- | |LED_Anode
3 LED 1+ | |LED_Cathode
4 LED 2+ | |LED_Anode
5 IF1 | |Input data format control (Note1)
6 IF2 | |Input data format control (Note1)
7 POL O |Polarity Signal connect to VCOM driving circuit.
8 RESET | |Hardware reset.
9 CS I |Chip select
10 SCL | [Serial Clock
11 SDI I/O [Serial Data
12 BO | Blue Data bit (LSB)
13 B1 | |Blue Data bit
14 B2 | Blue Data bit
15 B3 | Blue Data bit
16 B4 | [Blue Data bit
17 B5 | |Blue Data bit
18 B6 | |Blue Data bit
19 B7 | Blue Data bit (MSB)
20 G0 | |Green Data bit (LSB)
21 G1 | |Green Data bit
22 G2 | |Green Data bit
23 G3 | |Green Data bit
24 G4 | |Green Data bit
25 G5 | |Green Data bit
26 G6 | |Green Data bit
27 G7 | |Green Data bit (MSB)
28 RO | |Red Data bit (LSB)
29 R1 | |Red Data bit
30 R2 | |Red Data bit
31 R3 | |Red Data bit
32 R4 | |Red Data bit
33 R5 | |Red Data bit
34 R6 | |Red Data bit
35 R7 | |Red Data bit (MSB)
Rev.: 02 Page : 22 of 26 Date : 2006/02/09
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36 Hsync | |Horizontal synchronous signal
37 Vsync | |Vertical synchronous signal
38 Data CLK | Dot data clock
39 AVDD(analog) | |Analog power: 4.5V~5.5V
40 AVDD(analog) | |Analog power: 4.5V~5.5V
41 VDD(Digital) | |Digital power: 3V~3.6V
42 VDD(Digital) | |Digital power: 3V~3.6V
43 NPC O NTSC/PAL mode Auto detection result H:NTSC/L:PAL
44 VGL | |Gate off power
45 VGL | |Gate off power
46 ub | |Up/Down scan setting. H: Reverse scan / L: Normal scan
47 VGH | |Gate on power
48 LRC | [Shift direction of device internal shift register control.
49 GND | |GROUND
50 VCOM I [VCOM driving input
51 VCOM I [VCOM driving input
52 Dnable | |Data enable input.Normally pull low.
53 GND | |GROUND
54 GND | |GROUND

Note 1. Control the input data format.

IF2, IF1 Input data format
L, L (default) |Serial RGB
L, H Parallel RGB
H, L CCIR601
H, H CCIR656
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11. Outline Drawing
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12. QUALITY ASSURANCE
12.1 Test Condition

12.1.1 Temperature and Humidity(Ambient Temperature)

20+ 5°C
65 £ 5%

Temperature
Humidity

12.1.2 Operation
Unless specified otherwise, test will be conducted under function state.

12.1.3 Container

Unless specified otherwise, vibration test will be conducted to the product itself

without putting it in a container.

12.1.4 Test Frequency

In case of related to deterioration such as shock test.

only once.

12.1.5 Test Method

It will be conducted

No. Reliability Test Item & Level Test Level
1 |High Temperature Storage Test T=70°C,240hrs
2 |Low Temperature Storage Test T=-20°C,240hrs
3 |High Temperature Operation Test T=70°C,240hrs
4  |Low Temperature Operation Test T=-10°C,240hrs
High Temperature and High
5 . , T=60°C,90% RH,240hrs
Humidity Operation Test
5 Thermal Cycling Test -20C — +25°C — +70°C,100 Cycles
(No operation) 30 min  5min 30 min
Frequency:10~ 55 Hz Amplitude:1.0mm
(No operation) Test Period:6 Cycles for each Direction of
X,Y,Z
. 150pF,330Q
Electrostatic Discharge Test )
8 ) Air:+ 15KV;Contact: + 8KV
(No operation) ) , )
10 times/point;4 points/panel face
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13. Package

o
/ Form

Antistatic Bag )
. Cover Tray x 1pcs

Carton
(510x285x254mm)

1 Antistatic tray = 10 pes

1 Carton = 10(pcs/Layer) x 20(Layer) = 200 pcs
Total Weight = (9.0) kgw

Remove display protective film before use it.
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