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1. General Description

1.1 Description

described the features of FL350QVR00_AOT.

1.2 Features:

The specifications is a transmissive type color active matrix liquid crystal display (LCD)
which uses amorphous thin film transistor (TFT) as switching devices. This product is
composed of a TFT LCD panel, driver ICs,FPC and a backlight unit. The following table

No. | Iltem Specification Unit
1 Panel Size 3.5 inch
2 | Number of Pixels 320(H)xRGBx%240(V) Pixels
3 | Active Area 70.08(H)*x52.56(V) mm
4 | Pixel Pitch 0.219(H) x0.219 (V) mm
5 | Outline Dimension 76.9(H) x 63.9(V) x 5.3(D) mm
6 | Number of Colors 262k -

7 | Pixel Arrangement RGB Vertical Stripe -
8 | Display Mode Normally White TN / Transmissive -
9 | Brightness (LED I=20mA) 320 (Typ.) 280(Min.) cd/m®

10 | Contrast Ratio 250 :1 (Typ.) -

11 | Chromaticity (White, x / y) 0.33/0.34 (Typ.)

12 | Uniformity 80% (Typ.)

13 | Response time (Tr+Tf) 50 (Typ.) ms
14 | Viewing Direction 6 o’clock -

15 | Input Interface RGB interface -

16 | Viewing Angle (U/D/L/R) 50/55/60/60 degree
17 | Backlight unit LED * 6 -

18 | Surface Treatment Anti-Glare With Touch Panel (Haze : 7%) -

19 | Driver IC HX8238-A

20 | Weight (37.7) g
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2. Functional Block Diagram

TFT LCD
320 x RGB x240

i i

HX8238-A

il

BLU
Touch Panel

>

FPC interface

LED
LED+
R7~RO
G7~G0
B7~B0

RESET
SCL
SDI

HSYNC

VSYNC
DOTCLK
ENABLE
VCC
GND
X1
Y1
X2
Y2
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3. Mechanical Specification
3.1 Mechanical Dimension
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4. Pin Description
4.1 Interface Pin Description

No. Symbol 1/0 Function Remark
1 VSS P |Ground
2 VSS P |Ground
3 VCC P |Power Supply
4 VCC P |Power Supply
5 RO I |Red Data (LSB)
6 R1 | Red Data
7 R2 | Red Data
8 R3 I |Red Data
9 R4 I |Red Data
10 R5 | |Red Data
11 R6 ' Red Data
12 R7 | |Red Data (MSB)
13 GO ' Green Data (LSB)
14 Gl | Green Data
15 G2 ' Green Data
16 G3 | Green Data
17 G4 | Green Data
18 G5 | Green Data
19 G6 ' Green Data
20 G7 ' Green Data (MSB)
21 BO | |Blue Data (LSB)
22 Bl ' Blue Data
23 B2 I |Blue Data
24 B3 ' Blue Data
25 B4 ' Blue Data
26 B5 | |Blue Data
27 B6 ' Blue Data
28 B7 I |Blue Data (MSB)
29 VSS P |Ground
30 | DOTCLK I |Data Clock
31 DISP P linternal pull high
32 HSYNC ' Horizontal Synchronous Signal

FL350QVR00_AOT Ver X2
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33 VSYNC ' Vertical Synchronous Signal

34 ENABLE | |Data Enabling Signal

35 RESET I |Reset

36 CS ' Chip select pin of serial interface Internal pull high
37 SCL ' Clock pin of serial interface

38 SDI ' Data input pin in serial mode

39 X1 I IX_Right

40 Y1 ' Y_ Bottom

41 X2 I X Left

42 Y2 I ly_up

43 VSS P |Ground

44 VSS P |Ground

45 VSS P |Ground

46 VLED- P |LED_ Cathode

47 VLED+ P~ |LED_ Anode

48 VSS P |Ground

49 VSS P |Ground

50 VSS P |Ground

FL350QVR00_AOT Ver X2
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5. Electrical Characteristics
5.1 Absolute Maximum Ratings

5.1.1 Electronic Absolute Maximum Ratings

Values :
Item Symbol : Unit Remark
Min Max.
P Supplv Volt VDD -0.3 +4 V GND=0
ower supply vottages Ver-VeL -0.3 +25 v GND=0
Input signal voltage Vi -0.3 VDD+0.3 V
LED Reverse Voltage Vi - 5 Vv ONE LED
LED Forward Current IF - 35 mA ONE LED
LED Power Dissipation Pd - 126 mW ONE LED
Storage Temperature TsT -30 80 C
Operating Temperature ) o
(Ambient Temperture) Topa 20 70 C
5.2 DC Electrical Characteristics
5.2.1 LCD DC Characteristics
Typical Operating Conditions (Ta=257C)
Values ;
ltem Symbol Unit Remark
Min Typ Max.
Operating voltage VDD 24 2.8 3.3 Vv
Input high voltage VIH 0.8*vDD - VDD V
Input low voltage VIL 0 - 0.2*vDD| V
Output high voltage VOH 0.9*vDD - VDD \%
Output low voltage VoL 0 - 0.1*vDD | V
Current Consumption | lcc-giack - 8.53 12.8 mA
Power Consumption PLcp - 23.89 | 4224 | mW

FL350QVR00_AOT Ver X2




| XV Issued Date : 2007/8/22
LA 4 Doc. No.:E-R08-028

5.2.2 Backlight Unit (VSS=0V)

Values ;
Item Symbol Unit Remark
Min Typ Max.
LED Voltage Vi - 19.2 - Vv LED*6
LED Current If - 20 - mA LED*6
Power Consumption PLED - 384 - mW LED*6

5.2.3 LED Forward Current

Forward Current Derating Curve
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5.3 AC Electrical Characteristics

5.3.1 Pixel Timing Characteristics
(VDD =2.5~3.6V)

DOTCLK / %

,
:

Values
Characteristics Symbol Min Typ Max. Unit Remark
DOTCLK Frequency fDOTCLK - 6.5 10 MHz
DOTCLK Period tDOTCLK 100 154 - ns
Vertical Sync Setup Time tvsys 20 - - ns
Vertical Sync Hold Time tvsyh 20 - - ns
Horizontal Sync Setup Time thsys 20 - - ns
Horizontal Sync Hold Time thsyh 20 - - ns
Phase difference of Sync
Signal Falling Edge thv 1 240 tDOTCLK
DOTCLK Low Period tCKL 50 - - ns
DOTCLK High Period tCKH 50 - - ns
Data Setup Time tds 12 - - ns
Data Hold Time tdh 12 - - ns
Reset Pulse Width tRES 10 - - us
| Tvsys - tvsyh |
- <
VSYNC b, /
i P ?
I 1 1
i ' thsys i i Thsyh :
i - >y >
i i . i
HSYNC | \ Lo /
I ! 1 1 |
— T :
1 ! tDOTl:LK 1 1 . 1
(T — .l
i i
1 1
v
Lo

+ -‘=E "
e i i e
! 1ds Lo fdn :
data >< et (! :
: L A
Pixel timing
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5.4 Power Up Sequence

[}
i
I
Vooio o i ains
_,.; —
1
Vo ;
Voo P!
1y »10us
—
I
RESB . A
I i=10us)
(- i
gp| i ' >:< SPI accessing )<
i !
SHUT E tp-shut's
DOTCLK "
bolk-zhut
o i
HSYNC |
1st ? 14ith
—L /7 //
VSYNC /
| 3
Display Tehutlod : :
High . .f
Veoltage /E
Tshut-on
DISPLAY < : "> ON

VDDIO =VvDD0 =VCI =VDD,
SHUT => Connect to VSS for normal operating mode

Characteristics Symbaol Min Typ Max Units
VDDD / VDDIO on to falling edge of
SHUT fo-shut 1 - - ]
DOTCLE tolk-shut 1 - - clk
Falling edge of SHUT to LCD power on tshut-lcd - - 128 ms
Falling edge of SHUT to display start i - 14 frame
- 1 line: 408 clk
- 1 frame: 262 line fEhikon 166 | 2324 | ms
-DOTCLK = 6.5MHz
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5.5 SPI interface timing diagram & transaction example

First Transmission (Register)

CSE
JE B R (137 tosh
1 23456 7 28 901011 1212 14 15 1617 18 10 20 21 22 23 24
SCL
b — sl - teh
S0l B L e L ol = = 1 e s L e (L T e (e LT e e (L o
Second Transmission (Data)
CSB 1
’ fosd——
1 23456 7 8 Q10 11 12 12 14 15 1617 18 10 20 21 22 22 24
SCL
S0l e e Al I e ol = 5 el B I < e e e L
tds =
™ " tdh

Characteristics Symbol Min Typ Max Unit
Serial Clock Frequency filk: - - 20 MMHz
Serial Clock Cycle Time flk &l - - ns
Clock Low Width tsl 25 - - ns
Clock High Width tsh 25 - - ns
Chip Select Setup Time foss 0 - - ne
Chip Select Hold Time fosh 10 - - ns
Chip Select High Delay Time fcsd 20 - - ns
Data Setup Time tds 5 - - ns
Data Hold Time tdh 10 - - ns
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6. Touch Screen Panel Specifications

6.1 Electronic characteristics

Item Min. Typ. Max. Unit Note
Linearity - - 1.5 %
X-axis 200 - 900 Q
Circuit Resistance

Y-axis 200 - 900 Q

Insulation Resistance 20 - - MQ
Operating Voltage - - 5 Vv
Chattering - - 10 ms
Transmittance 80 - - %

6.2 Mechanical & Reliability Characteristics

Item Min. Typ. Max. Unit Note
Activation force - - 60 g Note.1
Pen Writing Durability 100,000 - - characters | Note.2
Pitting Durability 1,000,000 - - touches Note.3
Surface hardness 3 - - H
Note.1 : Operation foece with R0.8mm silicone finger.
Note.2 : With the silicon Rubbre R8mm on the same point of the touch panel with 2509
force, frequency 240 times/min.
Note.3 : Writing with RO.8mm plastic stylus pen; writing force 1509 in active area.

Speed is 60mm/sec.

14 FL350QVR00_AQOT Ver X2
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6.3 Touch Screen Panel

Y2

X1

X : Upper electrode
Y : Lower electrode

X2
Y1

Y2X2Y1x1

1

6.4 Touch Screen Panel pin define

Pin No. | Symbol 110 Function
1 X1 Right |Right electrode — differential analog
2 Y1 Bottom |Bottom electrode — differential analog
3 X2 Left Left electrode — differential analog
4 Y2 Top Top electrode — differential analog

6.5 Design Guideline For Touch Panel

Bezel edge must be positioned in the area between the active area and view area.The bezel
may press the touch screen and cause activation if the edge touches the active area. A gap of
approximately 0.5mm is needed between the bezel and the top electrode. It may cause
unexpected activation if the gap is too narrow. There is a tolerance of 0.2~0.3mm for the outside
dimenation of the touch panel and tail. A gap must be made to absorb the tolerance in the case

and connector
l 0.5mm

#al~" Touch Panel

cushion
Bezel ’

)

_ LCD or other devices
Active area

0.2-0 3mm
View area
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7. Optical Characteristics

The following items are measured under stable conditions. The optical characteristics
should be measured in a dark room or equivalent state with the methods shown in Note.1.

7.1 Main LCD Optical Characteristics

Item Symbol Condition Min Typ. Max. Unit |Remark
Top ®H - 50 -
Viewing | Bottom oL - - 55 -
Angle Left oL CR=10 - 60 - degree | Note.2
Right OR - 60 -

Response time(Tr+Tf) ©=0 - 25 - 25 Note.3
Brightness Center 280 | 320 - cd/m?
Contrast Ratio cr | Atoptimized | o5y | 55 | . - | Note.s

viewing angle
. Xw 0.29 | 0.34 0.39
White 0.31 | 0.36 | 0.41 - | Note5
Red XR 0.62 | 0.67 0.72 i i
Color YR Viewing normal | 0.28 | 0.33 0.38
Chromaticity Green XG angle ®,0=0 0.3 0.35 0.4 ) )
YG 0.55 | 0.60 0.65
Blue XB 0.11 | 0.16 0.21 i i
YB 0.06 | 0.11 0.16

Note.1: After stabilizing and leaving the panel alone at a given temperature for 30 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 with
a viewing angle of 1° at a distance of 50cm and normal direction.

Photo detector:
BM7

Field 1°

Optical stage(x,y)
LCD Module
S S|
Center
16 FL350QVR0O0_AOT Ver X2
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Note.2: Definition of Viewing Angle: Refer to figure as below:

Normal Line
0 =0,0=0

12 0’ clock
@H=90"

6 0" clock
©L=90"

Note.3: Definition of Response Time: TR and TF
The figure below is the output signal of the photo detector.

100
Optical N
Response
(%)

)| [ —
White! ! Black hite

Note.4: Definition of Contrast Ratio (CR)

Ratio of gray max (G max )& gray min(G min)
Contrast ratio (CR) =(G max) / (G min)

(G max)=luminance with all pixel white

(G min)=luminance with all pixel black

Note.5: Measured at the center area of the panel when all the input terminals of LCD panel
are electrically opened.

17 FL350QVR00_AQOT Ver X2
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8. Reliability
9. Cosmetic Criteria of LCD Screen
9.1 Inspection Condition
® Sample Plan: MIL-STD-105E LEVEL: I
AQL: Major(MA):0.65% / Minor(MI):1.5%
® (Cosmetic inspect 300~500Lux fluorescent light, leaving 30~35cm between panels and eyes, and between
panels and lights.
® Functional inspec under 200Lux.
® [nspection condition is 23£5°C, 50£20%RH maximum.

fluorescent light eye—x

U e

30cm
450 | 450
\ 4
' I \/ I ' Panel

@ Dcfinition of area:

A Area

2

B Area

v
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9.2 Inspection Specification

NO Item Acceptable specification Judgment
Criterion
1-1 sub pixel classification
® Sub Pixel: Number of sub pixel doesn’t exceed Five dot.
I = I Sub Pixel (Dot)

N=4
a> Dark dot ----Four Allowed N<1
b> Bright dot ---- one Allowed =
¢> The definition of dot----- The size of a defective dot over 1/2 of whole

dot is regarded as one defective dot.
d> Dark sub pixel: The distance more than 5mm between dot and dot.
e> Bright sub pixel: The distance more than 20mm between bright dot
and bright dot.
® Pixel : Three dots link together ------ one allowed. N =1
1 Electrical )
Testing Pixel
(Ma)

1-2 Leakage to light N=0
® | eakage to light be not allowed.
1-3 Picture to shake N=0
® Picture had shake, twinkle and noise etc. instable of

defect that be not allowed.
1-4 Function N=0
® No display or No function.
® Source Line, Gate Line.
® Contrast Ratio
® Current consumption exceeds product specifications.
® Display malfunction.

2 hé?ﬂ:gig:gil 2-1 Mechanical Dimension exceeds product specifications. N=0
(Ma) 2-2 Out of frame and boss of plastic changed shape that be not

allowed

19 FL350QVR00_AQOT Ver X2
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e Judgment
NO Item Acceptable specification Criterion
3-1 Fiber / Line shapes of defect
Length Width Acceptable Mini.
number space
- W=0.05 Ignore
5mm
L=3 0.05<W=041 3
- W>0.1 Not allowed
L>3 - Not allowed
L: length(mm)
W: width(mm)
B £
i [ e—
3-2 Blemish: dot shapes of defect.
Cosmetic Dimension Acceptable number | Mini. Space
3 | Inspection ®=<0.2 Ignore
(Ma) 02<®=0.3 3 5mm
®>0.3 0
3-3 Bubble
Dimension Acceptable number | Mini. Space
®=0.20 Ignore
0.20<®=0.30 3 15 mm
®>0.30 0
Foreign Substances
d=(a+b)/2
20 FL350QVR00_AOT Ver X2
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NO Item Acceptable specification quﬂ?en:ig:t
3-4 Scratch
® Sensate scratch not allowed.
® Impassive scratch as below.
Length Width Acceptable Mini.
number space
- W=0.05 Ignore
5mm
Cosmetic L=3 0.05<W=0.1 3
3 | Inspection
(Ma) - W>0.1 Not allowed
L>3 - Not allowed
3-5 Newton Ring _
@D = 8mm----one or less N=1
@D =8mm----NG
Crack/Break -
4 N=0
(MA) Not Allowed.
4-1 Mixed product types
5 Package |4-2 Shipping q'ty should be the same as “shipping notice form” N=0
(M) qty.

4-3 Quter box can’t broken.

21
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10. Package

FU GANG ELECTRONIC CO.,LTD.CHENG UEI GROUP
Prepared |Checked DATE
Cus £ =
ustomer LCM E[J%:Etfj T%j; hui Jos 05/15/07
N . . I: F AW Ver Modify Description
LCM Model FL064-A0.Al LCM Packaging specifications 1
1. s EERPR] tﬁfﬁ?\c(f’ackaging Material):(per carton)
No. ltem Dimension(mm) Weight(g/pcs) Net Quantity
1 % ifi(LCD MODULE) 76.9%63.9%3.89 TBD 216pcs
2 TRAY 350%250%13(0.8T) TBD 28pcs
3 2 7e IR POF (2.1 360 4pcs
4 EPE Boardl 315%215%1 1.7 24pcs
5 EPE Board2 380%290%20 57.5 4pcs
6 EPE Board3 650%445%20 145 2pcs
7 EPE Lumpl 70%70%60%20 3.7 16pcs
8 EPE Lump2 120%120%160%20 18.4 4pcs
9 '] il & £ Inner Product Box 350%258+75(720%754/2) 129 4pcs
10 *| &1 Product Box 415%306+98(926+%845/1) 302 4pcs
11 ﬂ%E;FTCarton 464%670%256 1450 1pcs
12 Hiz%%] (Drier) 40g/pcs 40 4pcs
ZFIFf;FTE?fE} tﬂﬁ%@ackaging Specifications and Quantity):
(DLCD quantity ger box : number per Tray 9% number of Tray 6 = 54
(2)Total LCD quantity in carton : number per box 54 * number of box 4 =216
Put products into the trays
5 EPE Board3
) EPE Lump?2
AN EPE Boardl &
Inner Product Box:
EPE Board2
Carton Label
EPE Lumpl 7
i T &
LCD MODULE.
FOXLINK | (]
I [
An empty tray add on the top for
Anti-Static purpose
When Sealing the carton by the 2-1/ 2"tape,the
ending position must be within 70mm~90mm.
Horizontally,the printed working must be
/ visible.This is comply with all sealing tape.
Product Box

22 FL350QVR00_AQOT Ver X2
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11. Precautions for Use
11.1 Safety

(1) Do not swallow any liquid crystal, even if there is no proof that liquid crystal is
poisonous.

(2) If the LCD panel breaks, be careful not to get liquid crystal to touch your skin.

(3) If skin is exposed to liquid crystal, wash the area thoroughly with alcohol or soap.

11.2 Storage Conditions

(1)Store the panel or module in a dark place where the temperature is 23+5°C
and the humidity is below 50+20%RH.

2)Store in anti-static electricity container.

3)Store in clean environment, free from dust, active gas, and solvent.

4)Do not place the module near organics solvents or corrosive gases.

5)Do not crush, shake, or jolt the module.

(
(
(
(

11.3 Handling Precautions

(1)Avoid static electricity which can damage the CMOS LSI.

(2)The polarizing plate of the display is very fragile. So, please handle it very
carefully.

(3)Do not give external shock.

(4)Do not apply excessive force on the surface.

(5)Do not wipe the polarizing plate with a dry cloth, as it may easily scratch the
Surface of plate.

(6)Do not use ketonics solvent & Aromatic solvent, use with a soft cloth soaked
with a cleaning naphtha solvent.

(7)Do not operate it above the absolute maximum rating.

(8)Do not remove the panel or frame from the module.

11.4 Warranty

The period is within twelve months since the date of shipping out under normal using and storage
conditions.

23 FL350QVR00_AQOT Ver X2





