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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. This module follows RoHS.

2.General Specifications

Item Dimension Unit
Size 3.5 inch
Dot Matrix 320 x RGBx240(TFT) dots
Module dimension 76.9(W) x 63.9(H) x 3.26(D) mm
Active area 70.08 x 52.56 mm
Dot pitch 0.073 x 0.219 mm
LCD type TFT, Normally White, Transmissive
View Direction 12 o’clock
Gray Scale Inversion Direction 6 o’clock
Backlight Type LED,Normally White
With /Without TP Without TP
Surface Anti-Glare

*Color tone slight changed by temperature and driving voltage.
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3.Absolute Maximum Ratings

Item Symbol Min | Typ Max Unit
Operating Temperature Tor -20 — +70 C
Storage Temperature Tst -30 — +80 C
Input signal voltage Vin -0.3 — |VvCC+0.3| V
Logic output voltage Vour -0.3 — |VCC+0.3| V

Note: Device is subject to be damaged permanently if stresses beyond those absolute maximum
ratings listed above
1. Temp. =60°C, 90% RH MAX. Temp. > 60°C , Absolute humidity shall be less than 90% RH at
60°C
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4.Electrical Characteristics

1. Operating conditions:

Item Symbol Condition| Min | Typ | Max | Unit | Remark
Supply Voltage For LCM VCC — 3.0 3.3 3.6 \
Supply Current For LCM Icc — — 8.6 — mA | Notel
Note 1 : This value is test for VDD=3.3V , Ta=25 ‘C only
2 LED driving conditions
Parameter Symbol Min Typ Max Unit Remark
LED current — — 20 — mA —
Power Consumption — — 400 420 mw —
LED voltage VBL+ 17.4 19.8 21.0 \% Note 1
LED Life Time — 10K — — Hr Note 2,3
Note 1 : There are 1 Groups LED
vBL+  ILED
| | | | | |
| | | | | |
\ \ \ \ \ \
| | | | | | VBL-
Note 2: Ta=25C
Note 3 : Brightness to be decreased to 50% of the initial value
5.DC CHARATERISTICS
Rating
Parameter Symbol : Unit Condition
Min Typ Max
Low level input voltage Vi 0 - 0.3vCC \%
High level input voltage Vin 0.7vCC - VCC \%
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6.AC CHARATERISTICS

Digital Parallel RGB interface

Signal Item Symbol Min Typ Max Unit
Frequency Tosc - 156 - ns
Dclk High Time Tch - 78 - ns
Low Time Tcl - 78 - ns
Setup Time Tsu 12 - - ns
Data -
Hold Time Thd 12 - - ns
Period TH - 408 - Tosc
Pulse Width THS 5 30 - Tosc
Hsync I_3ack-Porc_h Thb 38 Tosc
Display Period TEP - 320 - Tosc
Hsync-den time THE 36 68 88 Tsoc
Front-Porch Thf - 20 - Tosc
Period Tv - 262 - TH
Pulse Width Tvs 1 3 5 TH
Vsync Back-Porch Tvb - 15 - TH
Display Period Tvd - 240 - TH
Front-Porch Tvf 2 4 - TH

Note: 1. Thp + Thb = 68, the user is make up by yourself.
2. Tv=Tvs + Tvb + Tvd + Tvf, the user is make up by yourself.
3. When SYNC mode is used,1st data start from 68th Dclk after Hsync falling
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Digital Serial RGB interface

Signal Item Symbol Min Typ Max Unit
Frequency Tosc - 52 - ns
Dclk High Time Tch - 78 - ns
Low Time Tcl - 78 - ns
Setup Time Tsu 12 - - ns
Data -
Hold Time Thd 12 - - ns
Period TH - 1224 - Tosc
Pulse Width THS 5 90 - Tosc
Back-Porch Thb 114 Tosc
Hsync - -
Display Period TEP - 960 - Tosc
Hsync-den time THE 108 204 264
Front-Porch Thf - 60 - Tosc
Period Tv - 262 - TH
Pulse Width Tvs 1 3 5 TH
Vsync Back-Porch Tvb - 15 - TH
Display Period Tvd - 240 - TH
Front-Porch Tvf 2 4 - TH
Note: 1. Thp + Thb = 204, the user is make up by yourself.
2. Tv=Tvs + Tvb + Tvd + Tvf, the user is make up by yourself.
3. When SYNC mode is used,1st data start from 204 Dclk after Hsync falling
CCIR601/656 Interface
Signal Item Symbol Min Typ Max Unit
Frequency Tosc - 37 - ns
Dclk High Time Tch - 78 - ns
Low Time Tcl - 78 - ns
Setup Time Tsu 12 - - ns
Data -
Hold Time Thd 12 - - ns
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6.1 Waveform
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6.1.1 Clock and Sync waveforms

T
| l———— — |

S - r 2 - \ —
\‘ v \ \ -." t.“ v \
IR N - | A | e L g

- - ..' -
L}
L)

IHS — " ]

Figure 6 CLK and IHS timing waveform

o | TV T I

VTer | Tl
VS
Figure 4 IHS and IVS timing waveforms
TV
VSYNC F .
I L
LV S IV B Iv D LV
HSYNC |‘ “—_.|. + ________________’lq__ ’l
L L L LI L] L

» i o

HSYNC ! '
L

DATA Valid Data

N\ /
P ICIK N
N R 174 ettt s SR PV
OB e I gl I
DGLK 7 - ;/
Y,
e o -
S
DATA >§ S 2
il s ———

AGO 0035W

15



6.2Reset Timing Chart
The RESET input must be held at least 1ms after power is stable

VCC
T T=1ms
<
RESET

Reset timing
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7.0ptical Characteristics

Item Symbol | Condition. | Min | Typ. | Max. | unit | Remark
. Tr = | " 10 .ms
Response time T 6=0"®=0"— 15 s Note 3,5
At optimized
Contrast ratio CR viewing 300 | 400 - - Note 4,5
angle
Note
Color Chromaticity White Wx 8=0"-d=0 0.26| 0.31 | 0.36 2,6,7
Wy 0.28 | 0.33 | 0.38
o OR 50 | 60
Viewing angle Hor. —a1 50 | 60
(Gray Scale Inversion CR=10 Deg. Note 1
Direction) eT 40 50
Ver.
oB 45 | 55
i Center of
Brightness - - 200 | 300 - cd/m2 display
Ta=25+2C, IL=20mA
Note 1: Definition of viewing angle range
Neor:m \:\636
12 O'clock direction
Py P, =90°
CD}/ eL/pr\/‘ /
v RN /
//
0.=90" — = O =90

\ /ﬁctive Are;%
LCD Panel

P, Z90°
O’clock direction
Fig. 8.1. Definition of viewing angle

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.

0.=90°

S500mm

Photo detector

N

ormal line

6 = =0

12 0'clock direction

@)290'

~
A e

/A/cﬁve Are(/
LCD Panel
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Fig. 8.2. Optical measurement system setup
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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
< White(TFT OFF) | Black(TFT ON) | White(TFT OFF) ™

100%

20% — — — — — — — e (e
| \
| |
| I
| \

i0% — _ L

0%
*'>|Tr|-=> , — T

Note 4: Definition of contrast ratio:
The contrast ratio is defined as the following expression.

Luminance measured when LCD on the "White" state

Luminance measured when LCD on the "Black" state

Note 5: White Vi = Vi50 £ 1.5V

Black Vi=Vi50 + 2.0V

“+” 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.

Contrast ratio (CR) =

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.

AGO 0035W
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8.Interface

LCM PIN Definition

Pin | Symbol | I/O | Function Remark
1 VLED- I Backlight LED Ground
2 VLED- I Backlight LED Ground
3 VLED+ I Backlight LED Power
4 VLED+ I Backlight LED Power
5 NC Not use
6 NC Not use
7 NC Not use
8 /RESET - Hardware reset
9 SPENA I SPI interface Data Enable signal
10 SPCLK | SPI interface Data Clock
11 SPDAT | SPI interface Data
12 BO | Blue Data Bit 0
13 Bl | Blue Data Bit 1
14 B2 | Blue Data Bit 2
15 B3 | Blue Data Bit 3
16 B4 | Blue Data Bit 4
17 B5 | Blue Data Bit 5
18 B6 | Blue Data Bit 6
19 B7 | Blue Data Bit 7
20 GO | Green Data Bit 0
21 Gl | Green Data Bit 1
22 G2 | Green Data Bit 2
23 G3 | Green Data Bit 3
24 G4 | Green Data Bit 4
25 G5 | Green Data Bit 5
26 G6 | Green Data Bit 6
27 G7 | Green Data Bit 7
28 RO | Red Data Bit0/DX0
29 R1 | Red Data Bit1/DX1
30 R2 | Red Data Bit2/DX2
31 R3 | Red Data Bit3/DX3
32 R4 | Red Data Bit4/DX4
33 R5 | Red Data Bit5/DX5
34 R6 | Red Data Bit6/DX6
35 R7 | Red Data Bit7/DX7
36 HSYNC I Horizontal sync input
37 VSYNC I Vertical sync input
38 DCLK | Dot Data Clock
39 NC Not use
40 NC Not use
41 Vce I Digital power
42 Vce I Digital power
43 NC Not use
44 NC Not use
AGO 0035W
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45 NC Not use

46 NC Not use

47 NC Not use

48 IF2 I Control the input data format /floating
49 IF1 I Control the input data format
50 IFO I Control the input data format
51 NC Not use

52 DE I Data Enable input

53 GND I Ground

54 GND I Ground

Note:

1. The mode control (IF2) not use, it can’t control CCIR601 interface, If not use CCIR601, it can floating.

2. For digital RGB input data format, both SYNC mode and DE+SYNC mode are supported. If DE
signal is fixed low, SYNC mode is used. Otherwise, DE+SYNC mode is used. Suggest used SYNC
mode!!

3. Usually pull high._

4. IF select serial RGB or CCIR601/656 input mode is selected, only DX0-DX7 used, and the other
short to GND, only selected serial RGB_CCIR601/656 interface, DX BUS will enable, Digital input
mode DXO0 is LSB and DX7 is MSB.

5. Control the input data format.

IF2 IF21 | 1IF20 Format Operating Frequency
0 0 0 Parallel-RGB data format 6.5MHZ
(only support stripe type color filter)
0 0 1 Serial-RGB data format 19.5 MHZ
0 1 0 CCIR 656data format (640RGB) 24.54 MHZ
0 1 1 CCIR 656data format (720RGB) 27 MHZ
1 0 0 YUV mode A data format(Cr-Y-Ch-Y) 24.54 MHZ
1 0 1 YUV mode A data format(Cr-Y-Ch-Y) 27 MHZ
1 1 0 YUV mode B data format(Cr-Y-Cr-Y) 27 MHZ
1 1 1 YUV mode B data format(Cr-Y-Cr-Y) 24.54 MHZ
Input format DOTCLK Ferg(MHz) Display Data Active Area (DOTCLK)
24.54 640 1280
YUV mode
27 720 1440
Mode D[23:16] | D[15:8] D[7:0] IHS IVS DEN
ITU-R BT 656 D[23:16] GND GND NC NC NC
ITU-R BT 601 D[23:16] GND GND IHS IVS NC
. NC for HV Mode
8 bit RGB D[23:16] GND GND IHS IVS
DEN for DEN Mode
) NC for HV Mode
24 bit RGB R[7:0] G[7:0] B[7:0] IHS IVS DEN for DEN Mode
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SPI timing Characteristics

Parameter Symbol Min. Typ. Max. Unit
SPCK period Tex 60 - - ns
SPCK high width Tecxh 30 - - ns
SPCK low width Texl 30 - - ns
Data setup time Tsul 12 - - ns
Data hold time Thdl 12 - - ns
SPENA to SPCK setup time Tcs 20 - - ns
SPENA to SPDA hold time Tce 20 - - ns
SPENA high pulse width Tcd 50 - - ns
SPDA output latency Tcs - 1/2 - Tex

® SPI read timing

“—| H #M‘lrl
SPDA TN RS
T ) % 0 g
sPENE L |

I 1]
===y Tics re—

Figure@ SPl read timing

& SPl write timing

! by ) . g T Tesl i
EPENA il : Tew : oo —
= T ye— " T 3
Figura9 SP| write timing
Transfer starts Trarsfer ends

SPEMA : :
|I" .':
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

SPCE
WSE LS
SFDA Vef1 1 1\ o '}‘:\,‘(:Ex'ﬁ}"n_e‘,(c_a'x ) o) oal/ DB:l o8 o) e Dahb_a'{_afn_e'(tﬁ',ﬁ
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Figure10 SPI timing
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Basic Display Color and Gray Scale

Input Color Data

Color Red Green Blue

MSB LSB MSB LSB MSB LSB
R7|R6|R5|R4[R3|R2|RT|RO|G7|Gé|GE|G4|G3[G2|G1|GO|B7|B&(B5|B4|B3(B2|B1|BO

Black glofofofc|clofc|oflCc|jojo|Cc|jafCc|ofOolC|C|(C|lO|0(0]|0
Red(255) TI1[11fry1rjr|rjojocjofoejef(olec|lalojoljo|jcjofo|lc|o
Green(255) ofofofofc|clofc| 11111111 |{Oo]lC|jC|(C|O|O(C|O
Basic Blue(255) alofofofc|cloflc|lalojojojCc|afClafr1r{r(1r1f{1|1]1
Grlers Cyan oroflofofe(c|ofe 111 fryryrfrifirfnrgi
Magenta TI11rfrypr)rrjojoejofoje|(ofC|lofr1yrf1r1f{11]1
Yellow TI1frrfrypvjryryprprjprfrpirfrfpirypirfejofjoc|ejofo|lc|o
White L T I I I O R I I
Reci(0} Dark [OolO|QOo(C|C|Oo|C|O|lOCjOfC|C|(OlC|OlC|C|O|C|O|O|C|0
Recil} olfoflofofc|ec|ofr|oflCc|ojo|jojOfCc|OfO|lC|O[O|O|0(0C]|0
Red(2} glofofofc|clir{oc|oflCc|ojo|lcjafCc|ofolC|Cf(C]|lO|OfC]|O

Red ; N IR I I A IS I IO I I I A I o B I 0 B O
Rec{253) T|11|1fr|j1rjo|1jojcjofojofo|lc|joflojc|oc|ojofO|C|0O
Red{254) TI111fr)1]rjcjojcjofoejefolc|aoflojofjoc|ojofo|lc|o
Rec(255) Bright |1 (1111|111 f{1rjofcjofolC|ojOo|ol|ofojo|Cc|(a|o|C|O
Green({0} Dark |Of(O|Q|C|O|0|O|0|O|C|O|O|O|OJOC|O|0|O|jO|C|O|O|C|O
Green(1) gloflofofoc|clofc|oflCc|olo|lCc|afCc|1|Oo]lC|Cf(C|lO|C(C|0O
Green|(2) gloflofofc|clofoc|laflc|lojo|lcjaofr|ofolC|of(C|lO|0(C]|0O
CreEn ; il AR N e AR
Green(253) glofofofc|clofc|1f1 1111 f{Cc|l1r|{o]lC|CfC|lO|OfC|O
Green(254) oroflofofc|clofe|l1 111111 |(ofolC|jofC|lO|QfC]|O
Green{255)Brighf| 0O |Q OO |0 |OfC| T {1 |11 1|11 |[1]ofCjo|Cc|ofO|C|O
Blue(C) Dark |0|Cfofofc|Cc|ofc|lofCc|OojOo|lC|OfC|OofolC|OofC|lO|Q|C]|O
Blue(1) olfocflofofclofloflo|C|lOjO]OjOC|OfC|OfO|C|C|O|O|C|O]|1
Blue(2) ofoflofofc|clofc|oflCc|olo|C|OfC|OfOlC|O(C|O|O(T |0

Blue : 214 A NEE N Ll SR IEAE NN
Blue({253) oloflofofc|cloflo|olojolojo|afC|lOofr|1|{1|[1]1f1|O]1
Blue(254) ofof(ofofc|clofc|olojOolO0|C|OfC|O]|T {11 ]1(17]0
Blue(255) Bright |00 |0 jC|C|C|O|C|OfC|O|Q|C|O]|C]| O] T 111

AGO 0035W
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9. BLOCK DIAGRAM

TFT LCD Panel

Gt

Single chip with Vcom,Vagl, Vgh -

T-CON

0 e e e e —

EXTERNAL

CUSTOMER’'S SYSTEM
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Digital24-bits,CCIRE56,
CCIR601,SERIAL RGB,
SPCLK, SPDAT, Hsync,
Vsync, DCLK

Panel

VeL+

Interface FPC

VeL-
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10.Reliability

Content of Reliability Test (Wide temperature, -20°C~70C)

Environmental Test

Test Item Content of Test Test Condition Note
High Temperature  |Endurance test applying the high storage 80°C 2
storage temperature for a long time. 200hrs
Low Temperature Endurance test applying the low storage -30C 1,2
storage temperature for a long time. 200hrs
High Temperature  |Endurance test applying the electric stress 70C —
Operation (Voltage & Current) and the thermal stress to the [200hrs
element for a long time.
Low Temperature Endurance test applying the electric stress under |-20°C 1
Operation low temperature for a long time. 200hrs
High Temperature/ | The module should be allowed to stand at 60 60°C ,90%RH 1,2
Humidity Operation |°C,90%RH max 96hrs
Thermal shock The sample should be allowed stand the -20°C/70°C —
resistance following 10 cycles of 10 cycles
operation
-20C 25C 70C
‘R , >
30min  5min 30min
1 cycle
Vibration test Endurance test applying the vibration during Total fixed 3
transportation and using. amplitude : 15mm
Vibration
Frequency :
10~55Hz
One cycle 60

seconds to 3
directions of X,Y,Z
for Each 15
minutes

Static electricity test

Endurance test applying the electric stress to the
terminal.

VS=800V,
RS=1.5kQ
CS=100pF
1 time

Notel: No dew condensation to be observed.

Note2: The function test shall be conducted after 4 hours storage at the normal
Temperature and humidity after remove from the test chamber.

Note3: The packing have to including into the vibration testing.

AGO 0035W
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11.Contour Drawing
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AGO 0035W

PINNO.| SYMBOL PINNO.| SYMBOL  [PINNO.| SYMBOL
1 | VLED- | 21 G1 41 VCC
2 | VLED- | 22 G2 42 VCC
3 | VLED+ | 23 G3 43 NC
4 | VLED+ | 24 G4 44 NC
5 NC 25 G5 45 NC
6 NC 26 G6 46 NC
7 NC 27 G7 47 NC
8 |/RESET | 28 RO 48 IF2
9 | SPENA | 29 R1 49 IF1
10 | SPCLK | 30 R2 50 IFO
11 | SPDAT | 31 R3 ol NC
12 BO 32 R4 52 DE
13 Bl 33 R5 53 GND
14 B2 34 R6 54 GND
15 B3 35 R7
16 B4 36 | Hsync
17 B5 37 | Vsync
18 B6 38 |DATA CLK
19 B7 39 NC
20 GO 40 NC
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