—— BSEC ELECTRONICSCO.,LTD.
I 649-3 Jackjon-Dong, Gyeyang-Gu,
I Incheon-City, Korea
— Tel: 82325440149 Fax: 82 32 544 0354

B=EC ELECTROMICS €0, ,LTD. E-mail: boosungi @Kkornet.net

SPECIFICATION FOR APPROVAL

ITEM : 3.5" TFT LCD Module
MODEL NO : BS350UEV

CUSTOMER :

DATE: JAN 27, 2004
NO: BSEC040127-01

DESCRIBED CHECKED APPROVED

1/9




I 649-3 Jackjon-Dong, Gyeyang-Gu,
I Incheon-City, Korea

BSEC ELECTROMICS CO. ,LTD. E-mail: boosungi @kornet.net

BSEC ELECTRONICSCO.,LTD.

Tel: 82325440149 Fax: 82 32544 0354

CONTENTS

1. GENERAL FEATURES -----rnmmrmmeemmemmemmemcemmceeee PAGE 3
72 o1 = T 07N I 0] N —— PAGE 4
eI DY = ] ——— PAGE 5
=TI o103 D Y] = Y ———— PAGE 6
5. CONNECTION DIAGRAM =-ncmmemmemmmcmmemmcemmeneee PAGE 7
AL o Y] = —— PAGE 8
7. DATA SHEETS FOR MAIN COMPONENTS --------- PAGE 9

2/9




— BSEC ELECTRONICSCO.,LTD.
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1. GENERAL FEATURES

FEATURES

1-1. ACTIVEMATRIX COLORTFT LCD MODULE

1-2. COMPACT SIZE (DIAGONAL 3.5INCH)

1-3. LOW POWER CONSUMPTION

1-4. BEST QUALITY IMAGE

1-5. COMPOSITE REGULATED & R.G.B VIDEO INPUT SIGNAL

APPLICATIONS
2-1. COLORVIDEO DOOR ENTRY SYSTEM
2-2.  CCTV MONITOR
2-3. CARREARVIEW MONITOR
2-4.  SURVEILLANCE SYSTEM
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B3EC ELECTROMICS CO.,LTO.

BSEC ELECTRONICSCO.,LTD.
649-3 Jackjon-Dong, Gyeyang-Gu,
Incheon-City, Korea

Tel: 8232544 0149 Fax: 82 32544 0354
E-mail: boosungi @kornet.net

2. SPECIFICATIONS

1 | DISPLAY SIZE DIAGONAL 3.5 INCH REMARK
2 | DOT PITCH 0.150(W) * 0.216(H)
3 | DOT FORMAT 480(W) * 234(H)
4 | PIXELSARRANGEMENT RGB DELTA CONFIGURATION
5 | DISPLAY METHOD TFT ACTIVE MATRIX SYSTEM
6 | INPUT SIGNAL PAL/NTSC (OPTION)
7 | INPUT SIGNAL LEVEL 1.3Vp-p, 120 Ohm NOTE 3
8 | VIEWING ANGLE TOP: 10 DEG NOTE 1
BOTTOM : 30 DEG
LEFT & LIGHT : 45 DEG
9 | BRIGHTNESS TYP 250(cd)
10 | OPERATING TEMPERATURE | 0~60  95%RH
11 | STORAGE TEMPERATURE | -25~80  95%RH
12 | INPUT VOLTAGE DC12V+5%, 360mA+10%
13 | DIMENSION 82.8(W) * 60.0(H) * 6.0(D) NOTE 2
14 | WEIGHT APPX. 70(g)

NOTE 1. REFER TO THE ATTACHED PANEL SPEC AO35CNOL1.
NOTE 2. THE DIMENSIONSARE WITHOUT DRIVE BOARD.
NOTE 3. LOCATION OF THE RESISTOR: R49.
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4. BLOCK DIAGRAM
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BSEC ELECTRONICSCO.,LTD.
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5.CONNECTION DIAGRAM

S | — ©
K e
CN11
1
14
CN2
1{1
7
@] @]
A TYPE - OUTSIDE VOLUME CONTROL
(CN11) 1. BRIGHT CNi1
2. COLOR Y
3. CONTRAST ; S Eiiy
4. TINT - NTSC ONLY >
3 S GND
4 SRIGHTT VIDEO IN
S [ BRIGHT2
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8 " CoLor2
9 " COLOR3
10 T CONTRASTI
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12 I CONTRAST3
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14
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— — —
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BSEC ELECTRONICSCO.,LTD.
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6. WIRE DIAGRAM

‘ MODEL No.:BS400UEV WIRE |

[MOL1.E2X5’ nffnzliilt'gglo] Wire : #28 JST 2.54mm Pitch
#1 RED #1 RED
#2 BLK #2 BLK
#3 BLK #3 BLK
1 YEL » ) #4 YEL
#5 WHT - ]
#6 YEL !
#7 RED ] #1WHT
#8 WHT ] #2 YEL
#9 YEL [ || #sreD
#10 RED #4 RED
#11N.C ] #5 YEL
#12N.C I #6 WHT
#13N.C j
#14N.C

< 140mm
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7. DATASHEETSFOR MAIN COMPONENTS

6-1. LCD PANEL: AO35CNO1
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Fig.5 Vertical shift clock timing.

Fig.6-(a) Vertical timing (From up to down)..

Fig.6-(b) Vertical timing (From down to up)
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A. Physical specifications
NO. Iltem Specification Remark
1 Display resolution(dot) 480(W)x234(H)
2 Active area(mm) 72(W)x50.544(H)
3 Screen size(inch) 3.5(Diagonal)
4 Dot pitch(mm) 0.150(W)x0.216(H)
5 Color configuration R. G. B. delta
6 Overall dimension(mm) 82.8(W)x60(H)x6(D) Note 1
7 Weight(g) TBD

Note 1: Refer to Fig. 1.
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B. Electrical specifications
1.Pin assignment
Pin no | Symbol 1/0 Description Remark
1 STHL I/0O |Start pulse for horizontal scan line Note 1
2 OEH | |Output enable input for data driver
3 Q1H I |Analog signal rotate input
4 CPH1 I [Sampling and shifting clock pulse for data driver
5 CPH2 I |Sampling and shifting clock pulse for data driver
6 CPH3 I [Sampling and shifting clock pulse for data driver
7 GND - |Ground
8 VB | |Alternated video signal input(Blue)
9 VG | |Alternated video signal input(Green)
10 VR | |Alternated video signal input(Red)
11 NC - |This pin should be electrical opened during operation
12 L/R | [Left/Right scan control input Note 1,2
13 STHR I/0O |Start pulse for horizontal scan line Note 1
14 AVpp | [Supply voltage for analog circuit
15 VCOM I |Common electrode driving signal
16 VGH | |Positive power for scan driver
17 Ve | |Logic power for scan & data driver
18 STVL I/0 |Vertical start pulse Note 1
19 OEV | |Output enable input for scan driver
20 CKV I |Shit clock input for scan driver
21 U/D I |UP/DOWN scan control input Note 1,2
22 STVR I/0 |Vertical start pulse Note 1
23 NC - |This pin should be electrical opened during operation
24 VL | [Negative power for scan driver
Note 1 : Selection of scanning mode
Setting of scan IN/OUT state
control input For start pulse Scanning direction
U/D L/R STVR STVL STHR STHL
GND | Vee | ouT IN ouT IN f':r;‘?;"lgfrt’ ttg g;’r‘:‘q" and
Vec | GND | IN ouT IN ouT f':rg?;" r%%"t"?ot?e?t'_o’ and
GND | GND | ouT IN IN ouT fFrL?]T ri‘:ﬁ]ﬁ Odl‘;ﬁ_”’ and
Veo | Veo | N | ouT | ouT | W |t gn
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IN: Input; OUT: Output.
Note 2 : Definition of scanning direction. Refer to figure as below:

UPT

LEFT RIGHT
DOWN ¢
¥Y~_FPC
2. Absolute maximum ratings
Iltem Svmbol Condition Min. Max. Unit Remark
Vee GND=0 -0.3 7 \%
AVDD AVSSZO -0.3 7 \Y
Power voltage VeH -0.3 18 \%
VoL GND=0 -18 0.3 Y,
VGH VGL - 33 V
] Vi -0.3 AVpp+0.3 \% Note 1
Input signal
V0|tage VI -0.3 VCC+O-3 Vv Note 2
VCOM -2.9 5.2 V
Operatin _
P g Topa 0 60 Ambient temperature
temperature
Storage .
temperature Tstg -25 80 Ambient temperature

Note 1: VR, VG, VB
Note 2: STHL, STHR, Q1H, OEH, L/R, CPH1~CPH3, STVR, STVL, OEV, CKV, U/D.

3. Electrical characteristics
a. Typical operating conditions (GND=AVss=0V, Note 5)

Item Symbol Min. Typ. Max. Unit Remark
Vee 3 5 5.2 V
AVpp 4.8 5 5.2 \Y,
Power supply A/ 14.3 15 15.7 \Y, — —
i component of Vg
VeLac 3.5 5 7.5 Vp P Note 1

ALL RIGHTSSTRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
TRANSFORMED TO ANY OTHER FORMSWITHOUT PERMISSION FROM AU OPTRONICS CORP
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VoL w -10 9.5 -9 Y High level of Vg,
Video Signal Via AVss+0.4 - AVpp-0.4 \% Note 2
Amplitude Viac - 3 - v AC component
(VR,VG,VB) Vioe - AVpp/2 - \V; DC component
Veac 3.5 5 7.5 Vp-p AC component, Note 3
VCOM
Vene - 1.1 - \Y; DC component
Iput 1 1y | evel Vi 0.8Vce ; Vee Vv
Signal Note 4
voltage L Level VL 0 - 0.2Vcc V

Note 1: The same phase and amplitude with common electrode driving signal (VCOM).

Note 2: Refer to Fig.4- (a)

Note 3: The brightness of LCD panel could be adjusted by the adjustment of the AC
component of VCOM.

Note 4: STHL, STHR, Q1H, OEH, L/R, CPH1~CPH3, STVR, STVL, OEV, CKV, U/D.

Note 5: Be sure to apply GND, Vcc, Vg, to the LCD first, and then apply V.

b. Current consumption (GND=AVss=0V)

Parameter Symbol Condition Min. TvD. Max. Unit Remark
IgH Veu=15V - 50 100 uA
Current loL VoL h=-9.5V - -0.2 -0.6 mA
for
driver lcc Vee=5V - 1.5 4 mA
Ibp AVpp=5V - 5 10 mA

c. Backlight driving conditions

Parameter Svmbol Min. Tvp. Max. Unit Remark
Lamp voltage Vi - 260 290 Vrms Note 3
Lamp current I 2.5 2.9 3.3 mArms
Frequency FL 55 60 65 kHz Note 3,4
) - - 550 Vrms Note 1,3,5
Lamp starting Vs
voltage - - 850 Vrms Note 2,3,5
Note 1: Ta = 25
Note 2: Ta=0

Note 3: Reference value, correct value is subject to final backlight specification which will
be decided in the future.

Note 4: The lamp frequency should be selected as different as possible from display horizontal
synchronous signal to avoid interference.

Note 5: For starting the backlight unit, the output voltage of DC/AC’s transformer should be larger
than the maximum lamp starting voltage.
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4. AC Timing
a. Timing conditions

Parameter Symbol Min. Typ. Max. Unit. Remark
Rising time t - - 10 ns Note 1
Falling time 1 - - 10 ns Note 1
High and low level pulse width tcpH 299 308 319 ns CPH1~CPH3
CPH pulse duty tcwH 40 50 60 % CPH1~CPH3

tci2

CPH pulse delay :zzi 70 tepu/3 | tepu/2 ns CPH1~CPH3
STH setup time tsuH 35 - - ns STHR,STHL
STH hold time tHDH 35 - - ns STHR,STHL
STH pulse width tsTH - 1 - tepH STHR,STHL
STH period ty 61.5 63.5 65.5 (VIS STHR,STHL
OEH pulse width toen - 3 - tcph OEH
Sample and hold disable time tois1 4 8.6 - M s
OEV pulse width toev - 12 - tepu OEV
CKYV pulse width teky 16 28 40 tepH CKV
Clean enable time tpis2 - 10 - tcpH
Horizontal display start tsH - 0 - tepn/3
o™ o | - | a0 | - | o
STV setup time tsuv 400 - - ns STVL,STVR
STV hold time tHDpV 400 - - ns STVL,STVR
STV pulse width tsTv - - 1 tH STVL,STVR
Horizontal lines per field tv 256 262 268 tH
Vertical display start tsv - 3 - tH
Vertical display timing range tov - 234 - tH
VCOM rising time trcom - - 3 Ms
VCOM falling time ticom - - 3 Ms
VCOM delay time tbcom - - 3 M s
RGB delay time tbreB - - 1 Ms

Note 1: For all of the logic signals.

b. Timing diagram
Please refer to the attached drawings, from Fig.2 to Fig.6.
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C. Optical specification (Note 1,Note 2, Note 3)
Iltem Symbol | Condition Min. Typ. Max. Unit Remark
Rise Tr - 20 30 ms
Response time 0 =0° Note 4, 6
Fall Tf - 30 40 ms
At optimized
Contrast ratio CR 100 150 - Note 5, 6
viewing angle
Top 10 - -
Bottom 30 ) )
Viewing angle CR 10 deg. Note 6, 7
Left 45 - -
Right 45 - -
Brightness ' 6 =0° 200 250 - nit Note 8
White chromaticity shift X 0 =0° 0.26 0.31 0-36
y 0.28 0.33 0.38

Note 1: Ambient temperature =25
Note 2: To be measured in the dark room.
Note 3: To be measured at the center area of panel with a viewing cone of I°’by Topcon
luminance meter BM-7, after 10 minutes operation.
Note 4: Definition of response time:
The output signals of photodetector are measured when the input signals are changed
from “black” to “white” (falling time) and from “white” to “black” (rising time), respectively.
The response time is defined as the time interval between the 10% and 90% of
amplitudes. Refer to figure as below.

"Black"

"White" | “White"
, 100% ; L

0l 90%— ——— ———

& )

S ;

B

By

0]

)

2

()

5| 10% :

51 o — o~ —

- 0 Tr
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Note 5. Definition of contrast ratio:
Contrast ratio is calculated with the following formula.

Photodetector output when LCD is at “White” state
Photodetector output when LCD is at “Black” state

Contrast ratio (CR)=

Note 6. White Vi=Vig, 1.5V
Black Vi=Vig £ 2.0V
“+” means that the analog input signal swings in phase with COM signal.

“4* means that the analog input signal swings out of phase with COM signal.

Viso . The analog input voltage when transmission is 50%

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

Note 7. Definition of viewing angle: Refer to figure as below.

N

L

e

Note 8. Measured at the center area of the panel when all the input terminals of LCD panel are
electrically opened.
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D. Reliability test items:

No. Test items Conditions Remark

1 |High temperature storage Ta= 80 240Hrs

2 |Low temperature storage Ta=-25 240Hrs

3 |High temperature operation Ta= 60 240Hrs

4 |Low temperature operation Ta=0 240Hrs

5 |High temperature and high humidity |Ta=60 .95% RH 240Hrs Operation

6 |Heat shock -25 ~80 , 50 cycles, 2H/cycle Non-operation

7 |Electrostatic discharge

+200V,200pF(0Q ), once for each terminal

Non-operation

—6dB/Octave from 200~500Hz

Frequency range : 10~55Hz

Stoke :1.5mm JIS C7021,
8 [|Vibration Sweep : 10~55Hz~10Hz A-10

2 hours for each direction of X,Y,Z condition A

(6 hours for total)

100G . 6ms, +XtY,xZ JIS C7021,
9 [Mechanical shock 3 times for each direction A-7

condition C

Random vibration:

10 |Vibration (with carton) 0.015G%/Hz from 5~200Hz IEC 68-34

11 |Pressure test of panel surface

8KGf, 1min, ® 5mm in center and four corners
of panel

12 |Drop (with carton)

Height: 80cm
1 corner, 3 edges, 6 surfaces

Note: Ta: Ambient temperature.
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E. Packing form

MEAS A{imm*353mm *21 dmm

Max. Capacity. 140 Panels
Mx, Veight. § Eg
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Fig.2 Sampling clock timing
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Fig.3 Horizontal display timing range
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Fig.4-(b) Detail horizontal timing



0
17/ 19

Version
Page

optronics

Buiwil %200 Yiys |ed1IBA G614

>xOH

%0S

>DIH

>DwH

%0S

R

AMO

(4)IALS



Page : 18/ 19

optronics
| l
| ||
- - - I - 1 ~
c
3 5
©
2 o
©
5 L
E\ N
I3 c
[a) é
-
— 5
=
>
N @,\'\/ ’;\I‘\f/ <
&
o
=
| l
I I
o
n
=5

(VSY)
STVL
Q1H

VRGB)

VCOM(Odd field)
VCOM(Even field)

ALL RIGHTSSTRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
TRANSFORMED TO ANY OTHER FORMSWITHOUT PERMISSION FROM AU OPTRONICS CORP



Page : 19/19

optronics

§
%

Display on panel first line

)
{
)
«

V rep)

2
a
i

(VSY)
STVR
Q1H

VCOM(Od(d field)
VCOM(Even field)

ALL RIGHTSSTRICTLY RESERVED. ANY PORTION OF THIS PRPER SHALL NOT BE REPRODUCED, COPIED, OR
TRANSFORMED TO ANY OTHER FORMSWITHOUT PERMISSION FROM AU OPTRONICS CORP

Fig.6-(b) Vertical timing (From down to up)



