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Record of Revision

Version| Revise Date Page Content
Draft A | 2005/11/25 First draft.
Draft B 2006/05/11 4 C. - pdated weight
5 D.1.a- pdated connector type and part number
7 D.2 - pdated VCOM
8 D.3.c— pdated CCFL voltage and current
8 D.3.a— pdated AVDD, VCOM &input reference voltage
8 D.3.C — pdated Lamp Start Voltage at -30°C
9 Note 6 — pdated IL
13 |E&note 1 - pdated IL
13 |E — Added Response Time Max.
13 |Note 2 — pdated testing condition
14 |Note 5 — pdated definition of white and black data
17 pdated back view outline drawing
19 |l.1— pdated Typical Application Circuit

.2 — pdated Power On/Off Sequence
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A. Summary

The A O Co or amorphous sii con Thin Fim Transistor LCD modu e is an active matrix
Liquid Crysta Disp ay produced by making the most of AO ’s expertise in F at Pane Disp ay
techno ogies having a 16:9 aspect ratio which main app ication is Navigation of automotive
fie d.

B. Features

7" pane with 16:9 aspect ratio

WVGA reso ution (800x480) with stripe RGB pixe design
600nits high brightness with dua CCFL

High contrast by Super Wide View techno ogy
TN-normal y white mode

C. Physica Specifications

NO. Item nit Specification Remark
1 Disp ay Reso ution dot 800RGB(H)x480(V)

2 Active Area mm 152.40(H)*x91.44(V)

3 Screen Size inch 7.0(Diagona)

4 Pixe Pitch mm 0.1905(H)x0.1905(V)

5 Co or Configuration -- R. G. B. Stripe Note 1
6 Co or Depth -- 262K Co ors Note 2
7 Overa Dimension mm 165(H) x 104(V) x 12.7(T) Note 3
8 Weight g 240

9 Pane surface treatment -- AG(25% haze) & with SWV fim

10 Disp ay Mode -- Norma y White

11 Backight nit -- Dua CCFL

Note 1: Be ow figure shows the dot stripe arrangement.
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Note 2: The 262K coo r disp ay depends on 6-bit data signa input.
Note 3: Not incuding the backight cab e and screw height. Refer to Section G, “Outine
Dimension — Back View” for further information.

D. E ectrica Specifications

1. Pin Assignment

a. TFT-LCD pane driving section
Connector type: 62684-501100ALF (FCI CONN 50PIN) or compatibe

Pin No Symbo Vo Function
1 GND P Ground for gate driver
2 VCC P Digita vo tage for gate driver
3 VGL P TFT ow votage
4 VGH P TFT high votage
5 STVL I/O Start pu se signa input/output (Vertica)
6 STVR I/O Start pu se signa input/output (Vertica)
7 CKV I CLK (Vertica)
8 /D I p or Down disp ay contro
9 OEV I Output enabe
10 VCOM I VCOM vot age
11 DIO1 I/O Start pu se signa input/output (Horizonta)
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12 AVDD P Ana og vo tage for source driver
13 AVSS P Ana og ground for source driver
14 GND P Digita ground for source driver
15 VCC (DVDD) P Digita vo tage for source driver
16 EDGSL I Se ect raising edge or raising/fa ing edge
17 CLK I Samp e CLK

18 SHL(R/L) I Right or Left disp ay contro

19 RO I Red data

20 R1 I Red data

21 R2 I Red data

22 R3 I Red data

23 R4 I Red data

24 RS I Red data

25 GO I Green Data

26 G1 I Green Data

27 G2 I Green Data

28 G3 I Green Data

29 G4 I Green Data

30 G5 I Green Data

31 V1 I Reference vo tage

32 V2 I Reference vo tage

33 V3 I Reference vo tage

34 V4 I Reference vo tage

35 V5 I Reference vo tage

36 V6 I Reference vo tage

37 V7 I Reference vo tage

38 V8 I Reference vo tage

39 V9 I Reference vo tage

40 V10 I Reference vo tage

41 BO I B ue Data

42 B1 I B ue Data

43 B2 I B ue Data

44 B3 I B ue Data

45 B4 I B ue Data

46 B5 I B ue Data
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47 LD (OEH) | Latch and switch data to output (need these if
TCON embedded?)
48 REV I Contro data are inverted or not
49 POL I Po arity se ection
50 DIO2 I/O Start pu se signa input/output (Horizonta)

I: Input pin; O: Output pin; P: Power pin

b. Backig ht driving section

Connector type: JST BHR-04S-1 or compatibe

No. Symbo /O Description
1 HI I Power supp y for back ight unit (High vo tage)
2 GND - Ground for back ight unit
3 GND - Ground for back ight unit
4 HI | Power supp vy for back ight unit (High vo tage)

2. Absout e Maximum Ratings

ltems Symbo F.’roduct Specification nit
Min. Typ. Max.

VCC -0.3 5 Vv

AVDD -0.5 12 Vv

Power Vo tage VGH -0.3 18 \%
VGL -15 0.3 Vv

VGH-VGL 33 \Y

Vi -0.3 Vce+0.3 V

_ Vref(V1~V5) | 0.4AVDD AVDD+0.3 Vv

Input Signa Votage

Vref(V6~V10) -0.3 0.6AVDD Vv

VCOM 4.0 4.4 Y

Operating Temperature Topa -30 85 T
Storage Temperature Tstg -40 95 T

3. E ectrica Characteristics
a. Typica operating conditions

ltems Symbo Product Specification nit

Min. Typ. Max.
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VCC 3.0 3.3 3.6 Vv
AVDD 9.7 9.8 9.9 \Y
Power Vo tage VGH 14.0 15.0 16.0 \Y
VCOM 4.0 4.2 4.4 \Y
VGL -6.5 -7 -7.5 Vv
V1~V5 0.4AVDD — AVDD-0.1 \Y
Input Reference Vo tage
V6~V10 0.1 — 0.6AVDD \Y
VIH 0.8vVCC — VCC \Y
Input H/L eve Votage
VIL 0 — 0.2vCC Vv

Note: The pane

is designed to prevent the current
performance. If shorter discharge time is desired

eakage for the best disp ay

extra discharge circuit may be required at customer’s side.

b. Current Consumption

when system power off, then

Parameter | Symbo Condition Min. Typ. Max. nit
IGH VGH=15V 100 150 uA
Current
For IGL VGL=-7V -100 -150 uA
Driver ICC VCC=3.3V 3.5 5 mA
IDD AVDD=9.8V 20 30 mA
c. CCFL Back ight driving condition
Parameter Symbo |Condition Min. Typ. Max. nit
Vot age VL 558 620 682 Vrms
Current IL 4.5 mA
Frequency FL 60 80 KHz
T=25C 890 1,100 | Vrms
Lamp Start Vo tage Vs T=0C 1,160 1.440 Vrms
T=-30C 1200 1500 Vrms
Discharge Stabi ization Time | Ts 3 min
Discharge Time ag Td Note 5 1 sec
Lamp ife time Note 6 | 10,000 - Hr

Note 1: Pane surface temperature shou d be kept ess than content of “D.2. Abso ute
maximum ratings”.
Note 2: The amp frequency shoud be see cted as different as possib e from disp ay
horizonta synchronous signa to avoid interference.
Note 3: Vau es of “Lamp Vo tage”, “Lamp power consumption” and “Starting votage ” are
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defined on condition of the LCD modu e derived by NF[AS-114B] circuit which
measured from connectors of product(as be ow figure). However this isn't the
va ues that we can assure stabi ity of starting amp on condition that the modue
is insta ed in your set.

-+ -
| |
| |
D
) A Tin
Nin
I~ GIND
INVERTER
NFLAS-114B] )
ouT (55KHz, 1SpF) GND
d f
IT.
e Lamp =

N E
FILUKE

Note 4: The “MAX” of “Starting vo tage” means the minimum vo tage to ight norma y in
the LCD modue. The votage shoud be suppied continualy for 1 minute at
east.

Note 5: “Discharge Time Lag’ is the time needed to start discharge when the over
1500Vrms vo tage is continuous y app ied to both end of the amp. Before testing,
the amp is eft in the dark room (ambient temperature: 25+/- 20C, ambient
uminance: e ss than 0.1u x) for 24Hrs after ightened for 1 minute at ated amp

current.
Note 6:The "Lamp ife time” is defined as the time for the modu e brightness to decrease
to 50% of origina at Ta=25C, IL=4.5mA

d. AC Timing Conditions
Characteristics (VCC=3.3V, AVDD=9.8V, AVSS=GND=0V, TA=257C)

Parameter Symbo Min. Typ. Max. nit
CLK frequency Fck 40 42 MHz
CLK pu se width TCW 8 ns
Data set-up time Tsu 4 ns
Data hod time Thd 2 ns
Propagation de ay of DIO2/1 Tph 6 10 15 ns
Time that the ast data to LD Td 1 Tew
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Pu se width of LD Twd 2 Tew
Time that LD to DIO1/2 Tds 5 Tew
POL set-up time Tpsu 6 ns
POL hod time Tphd 6 ns
OEV pu se width TOEV 12 Tew
CKV pu se width TCKV 16 28 40 Tew
Horizonta disp ay start TSH 0 Tew/3
Horizonta disp ay timing
TDH 800 Tew/3
range
STV setup time TS V 400 ns
STV hod time THDV 400 ns
STV pu se width TSTV 1 TDH
Horizonta ines per fied TV 512 525 610 TDH
Vertica disp ay start TSV 3 TDH
Vertica dispay timing range TDV 480 TDH

e. Timing Diagrams
M Timing Diagram | { CHNSL="1", Default )

<< EDGSL="0", Default >>

CLK

T T ey
DIO12 7F T }T,g(;; :
[ Input ) 70% S

: Teu T
B o Se— ]

J

. 70%; = /a :
Data,REV { First data XSeoonddataX : X Las? data >C
L I :
7 2
. .'. . .
DIO12
[ Qutput )

Figure 1. Operation Mode 1
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STVR(L) 50% 50%

Tsuv Thdv
CKV

Tckv

Figure 4. Vertica shift co ck timing

Dispa y on pane first i ne |

|
HSY

VSY | I
Tsv )
STVL B

JUdWUUUUUUpuLuUL

POL(Even Fie d)

Figure 5. Vertica timing (from up to down)
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E. Optica specifications
ltem Symbo | Condition Min. Typ. | Max. nit | Remark
[ - 1
Response time Rise i 0=0° 6 0 ms Note 3,5
Fal Tf - 10 20 ms
At optimized
Contrast ratio CR Viewing 200 300 - Note 4, 5
ange
Top 30 40 -
Bott 50 60 -
Viewing ange otom CR=10 deg. | Note 5
Left 50 60 -
Right 50 60 -
Top 40 50 -
B 7 -
Viewing ange ottom CR=5 00 0 deg. | Note 5
Left 60 70 -
Right 60 70 -
_ [.=4.5mA, _
Brightness YL . 600 650 - nit Note 6
25C
X 6=0° 0.26 | 0.31 | 0.36
White chromaticity Note 6
y 6=0° 0.28 | 0.33 | 0.38

Note 1: Ambient temperature =25°C, and amp current I, = 4.5 mA. To be measured in

the dark room.

Note 2:To be measured on the center area of pane with a viewing cone of 1° by Topcon

uminance meter BM-5A, after 15 minutes operation.

Note 3: Definition of response time:
The response time is defined as the time interva between the 10% and 90% of

ampitudes. The output signa s of photo detector are measured when the input

signas are changed from “back” to “white”(faing time) and from “white” to

“ba ck’(rising time).
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Note 4. Definition of contrast ratio:

Contrast ratio is ca cu ated with the fo owing formu a.

Photo detector output when LCD is at “White” state
Photo detector output when LCD is at “B ack” state

Contrast ratio (CR)=

Note 5. B ack reference vo tage data =V1 or V10
White reference vo tage data =V5 or V6

(For definition of V1, V5, V6 & V10, p ease refer to section 1.1)
The 100% transmission is defined as the transmission of LCD pane when al the

input termina s of modu e are e ectrical y opened.

Note 6. Brightness and White Chromaticity are measured at the center area of the pane

at white frame.

Note 7. For definition of viewing ang e p ease refer to figure as be ow.

F. Rei abii ty Test Items

No. Test items Conditions Remark
High temperature storage Ta= 95C 240Hrs
Low temperature storage Ta=-40C 240Hrs
High temperature operation Ta= 85T 240Hrs
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Low temperature operation Ta=-30C 240Hrs
High temperature and high Ta=60C, 90% RH 240Hrs Operation
6 Heat shock -30°C~85°C/200 cyc es 1Hrs/cyce | Non-operation
L +200V,200pF(0Q2), once for each _
7 E ectrostatic discharge , Non-operation
termina
Frequency range : 10~55Hz
_ _ Stoke : 1.5mm
8 Vibration Sweep : 10 ~ 55 ~ 10Hz
2 hours for each direction of X,Y,Z
(6 hours for tota)
1 +X,2Y,xZ
9 Mechanica shock _OOG’ oms, +X, S
3 times for each direction
Random vibration:
10 Vibration (with carton) 015G?%Hz from 5~200Hz
—6dB/octave from 200~500Hz
11 Drop (with carton) Height: 60cm
1 corner, 3 edges, 6 surfaces

Note 1: Ta: Ambient temperature.

Note 2: In the standard conditions, no dispay function NG is alowed. A the cosmetic

specification is judged before the re iabi ity stress.
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G. Outi ne Dimension
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Figure 6. Front View

50.17(Disp ay center)

165.00(Outin e dimension)
153.40 (Open area)
152.40(Active area)
84.35(Dispa y center)

Active area:152.40x91.44

Disp ay Center
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NOTES:
1.Genera t oer ance is £0.3mm.
2.Power Connector: JST BHR-04VS-1
3.Lamp connector Pin out:Pin 1 and Pin 4(High vot age/coor :pink);
Pin 2 and Pin 3(GND/coor: White)and Lamp #1:Pinl 2;Lamp #2:Pin3.4

4 Recommend using M3.0 pitch 0.4mm depth 3.0mm Max. screw to fix the modue.

5.Recommend using depth 3.6mm Max. screw to fix the Contro b oard.
6.Driving Connector:62684-501100ALF (FCI CONN 50PIN)

Figure 7. Back View
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H. Packing Form
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I. Appi cation Notes
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1. Typica Appi cation Circuit
Gamma circuit: (When gamma va ue be setup at 2.2)

Gamma circuit;

AVDD

9.80

00H

V1

9.70

10H

V2

8.08

20H

V3

7.56

30H

V4

7.16

3FH

V5

5.93

3FH

V6

4.33

30H

V7

2.88

20H

V8

2.42

10H

V9

1.80

00H

V10

0.10

+8.08VvV

V2

+7.

V3

+7.

\Z

+5.

V5

+4.

V6

+2.

V7

+2.

v8

+1.

V9

+0.

V10

56V

i16v

93v

33v

88v

42v

sov

iv

R1
360_1%

R3
32.4_1%

R5
107_1%

R8
13.7_1%

R11
91_1%

R14
10.5_1%

R21
340_1%

R22
22.6_1%

R28
287_1%

R29
20.5_1%

R34
475_1%

R35
0]

R37
113_1%

R38
10.2_1%

R39
150_1%

R41
0

R42
390_1%

R43
20_1%

R44
25_1%

R45
0]

c22
0.1uF

Cc28
0.1uF

C30
0.1uF
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2. Power On/Off Sequence

* Power on/off Sequence *

VCC

VGL

>10ms Typ>10ms
VGH P

>20ms Min>=0us
Min>=0us  Typ>20ms




