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1. GENERAL DESCRIPTION

1.1 Description

7 inch is a Color Active Matrix Liquid Crystal Display Module composed of a TFT LCD panel and LED
backlight system.

1.2 Product Summary

The following items are summary on the table under Ta=25 °C condition:

No. ltem Specification - | Unit
1 Display Size 7"W ' Inch
2 Pixel Number 1024 (H) x 3(RGB)x 600 (V) ' Pixels
3 Outline Dimension 165(W) x 104(H) x 5.05(D)(Typ.) mm
4 Active Area 154.214 (W) x 85.92(H) ‘ mm
5 Pixel Pitch 0.1506 (H) x 0.1432 (V) mm
6 Display Colors 262K/16.7M
7 Pixel Arrangement RGB Vertical Stripe --
8 Display Mode Normélly Black --
9 Electrical Interface | LVDS 6/8 bit --
10 Surface Treatment | Anti-Glare
11 Brightness P& 1000 (Typ.) cd/m?2
12 Contrast Ratio 800 (Typ.) -

- |
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2. ABSOLUTE MAXIMUM RATING

2.1 Electrical Absolute Rating

Values
ltem Symbol Unit Note
Min Max
VDD -0.3 4.0 vV
AVDD -0.5 13.5 Vv
Power Supply Voltage VGH 0.3 40.0 v
VGL -20.0 0.3 V
VGH-VGL - 40.0 V
LED Reverse Voltage VR 5 \% Each LED
LED Forward Current IF 30 mA Each LED
2.2 Environment Absolute Rating
Values
ltem Symbol Unit Note
Min Typ Max.
Operating Temperature Top -20 - +70 °C
Storage Temperature Tstg <30 - +80 °C

e
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3. ELECTRICAL CHARACTERISTICS

3.1 LCD Electrical Specification

Item Symbol Min. V_T_\l;:)e_s Max, Unit Remark
Voo 3.0 3.3 3.6 Y Note 2
Power voltage AVpp 8.9 9.0 9.1 V
VeH 17 18 19 V
Vel -6.5 -6 -5.5 Vv
Input signal voltage Veom 3.0 3.15 33 \ Note 4
Input logic high voltage V4 0.7 Voo - Voo Vv Note 3
Input logic low voltage Vi 0 - 0.3 Voo Vv
IDD - 33 66 mA
Current of power i - 35 45 mA
supply IGH - 0.31 0.62 mA
IGL - 1.0 2.0 - mA
ICOM 2.0 4.0 ) mA

Note 1: Be sure to apply Voo and Ve, to the LCD first, and then apply Veh.
Note 2: Vpp setting should match the signals output voltage (refer to Note 3) of customer’s system board.

Note 3: LVDS, Reset.
Note 4: Typ. Vcom is only a reference value, it must be optimized according to each LCM. Be sure to use VR.

3.2 AC Characteristics

Parameter symbol ‘ Values Unit Remark
Min. Typ. Max.
Clock frequency RxFCLK 40.8 51.2 71 MHz
Input data skew margin TRSKM 500 - - ps
Clock high time TLVCH - 4/(7* RxFCLK) - ns
Clock low time TLVCL - 3/(7* RxFCLK) - ns

e —
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3.3 Input Clock and Data Timing Diagram

o 1R, rc1k |
CLKN X | X l
Previous 1 1 Cycle |
Cycle '|’ y '|
. X X X
1;R)(FCLK
L) L] L] L] L] L] L) L] L]
[ ] 1 1 1 ] ] [ ] 1 1
cLK ] ] 1 [ ] 1 1
_' [ ] 1 1 ] ] ] [ ] 1 T T T T T 1
]
DATA —14 — 7] —1 — — —1 — |—| If
R i o ' [ N VO [ ] "o
spos1imin) j ~
1 a1 ] [ [ | [ | ]
Repostma "_’| 1 n o [ S t 1 TR ] 1
Rsposz:min: :‘—’l I ~ ' 1
R  ——r e ' 1
spos2({max) [ ~ 1 !
L ! Y N ]
Rspc.s?:min; i‘ T ~ '] 1
Rspas?(max: l: ,' ~ =.:
] ~
~
r - ~
1 Ideal strobe position N
t = 1
| 1 | |
| ) | |
T
M ¥
Trskm l l Trskm
| | | |
| | i |
I Rspo5(m|ll) "I I' Rspos(max; I
1 1 1 1
Ideal TX Pulse Position Ideal TX Pulse Position
Taskm: Receiver strobe margin
Rgpos: Receiver strobe position
sw_ - Strobe width (Internal data sampling window)
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3.4 DC Electrical Characteristics

Val
Parameter Symbol - arues Unit Remark
Min. Typ. Max.
Diff tial input high
ifferential input hig RYVTH ) ) +0.1 v
Threshold voltage
- . Rxvem=1.2V
Differential input low
RxVTL -0.1 - - V
Threshold voltage
Input voltage range (singled-end) RxVIN 0 - 2.4 \Y
Differential input common mode voltage RxVCM |Vio|/2 - | 24-|Vpl|/2 |V
Differential voltage |Vio| 0.2 - 0.6 Vv
Differential input leakage current RVxliz -10 - +10 uA
Single-end Signals
NINDx PINDx-NIIEII?)'(=:-|V]D|cRxwL="LOW" — =
o \ Differential Input Voltage
Raem = L= - 3 I|V | P g
| Vi
PINDx . - , —— —
+ PINDX-NINDX=|V o [>R 1\ ="HIGH"|
N ‘ Ryvem
+ GND

Differential Signal

PINDx-NINDx
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3.5 Backlight Unit

The backlight system is an edge-lighting type with 28 LED.

The characteristics of LED are shown in the following tables.

Parameter Symbol Min. Type Max. Unit. Note
LED current IL - 420 - mA (2)
LED Voltage VL - 12.8 13.6 Vv
Power Consumption PBL 5376 mw
Operating LED life time Hr 50000 - - Hour (1)(2)

Note (1) LED life time (Hr) can be defined as the time in which it continues to operate under the condition:
Ta=25+3 °C, typical IL value indicated in the above table until the brightness becomes less than 50%.
Note (2) The “LED life time” is defined as the module brightness decrease to 50% original brightness at Ta=25C

and IL=420mA. The LED lifetime could be decreased if operating IL is larger than 420mA. The constant
current driving method is suggested.

|

v’ \ 2 728 e 71
\ 22 v v vl ws
\ 23 \ 2 728 248 7
v v v v w: ws
- b a K

' LED :28 =4*7 LED Circuit
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4. Timing Chart

4.1 Timing Table

Item Symbol Values Unit Remark

Min. Typ. Max.

Clock Frequency fclk 40.8 51.2 67.2 MHz | trame rate=60Hz

Horizontal display area thd 1024

HS period time th 1114 1344 1400 DCLK

HS Blanking thb 90 320 376 DCLK

Vertical display area tvd 600

VS period time tv 610 635 800

VS Blanking thb 10 35 200

4.2 LVDS INPUT DATA FORMAT

6 bits LVDS input

PINC

|
NINC I
i
|
INDO < RO X GO
|
I
IND1 G1
|
IND2 < B2

R5 GO

B1 BO B1

><

DE

S > >N,

> > >
> O] >
> > K
NN NS

_><_
> > >
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8 bits LVDS input

PINC

NINC

INDO

IND1

IND2

RO

GO R&

R4

R3

R2

R1

RO

GO0

G1

B1 BO

G5

G4

G3

G2

G1

B1

AN TN TN

B2

DE

> > X

>N

BS

B4

B3

B2

DE

S DC ST -]

IND3 < R6

X

G7

> > O >

> O > >

G6

S S S S 7T

R7

R6

S S > >
S S B

ST N N N

Note: Support DE timing mode only, SYNC mode not supported.

4.3 Power On/Off Sequence

a. Poweron:

STBYB - VDD—>AVDD->VGL->VGH->DATA->B/L

>20ms
4 >50ms
! > >
! VGH
|
! B/L
| >=0ms
: <« AVDD
|
! //
|
| VDD
i
I CTRVR
|
|
|
1
I S
1 PEY >5ms
|
| >50ms are VGL
|
1 >10ms
L T
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b. Power off :

I >20ms

A

b
>

>710‘ms

B/L->STBYB->DATA>VGH->VGL->AVDD->VDD
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5. INTERFACE PIN DESCRIPTION

5.1 LCM Connector PIN Assighnment

The electronics interface connector is Hirose FH12A-40S-0.5SH or equivalent.

Pin No. Symbol 10 Functions Remark

1 VCOM P Common Voltage

2 VDD P Power Voltage for digital circuit

3 VDD P Power Voltage for digital circuit

4 NC No connection

5 Reset Global reset pin ' Note 1
Standby mode, Normally pulled high

6 STBYB gsg = é n(zirrr:iillgocpoenr’?rt(;CIJIZr, sourcedriver will turn
off, all output are High<Z

7 GND P Ground

8 RXINO- I - LVDS differential data input

9 RXINO+ || +LVDS differential data input

10 GND P Ground

11 RXIN1- I - LVDS differential data input

12 RXIN1+ I +LVDS differential data input

13 GND P Grolund

14 RXIN2- I | -LVDs differential data input

15 RXIN2+ | | +LVDS differential data input

16 GND P Ground

17 RXCLKIN- I - LVDS differential clock input

18 RXCLKIN+ I + LVDS differential clock input

19 GND P Ground

20 RXIN3- I - LVDS differential data input

21 RXIN3+ I + LVDS differential data input

22 GND P Ground

23 NC No connection

24 NC No connection

25 GND P Ground

www.futurelabs.asia Page 13



http://www.futurelabs.asia/

\

FUTURSL ASS
Pin No. Symbol (@] Functions Remark
26 NC No connection
27 DIMO O | Backlight CABC controller signal output
28 SELB I 6bit/8bit mode select Note2
29 AVDD P Power for Analog Circuit
30 GND P Ground
31 LED- P LED-
32 LED- P LED-
33 L/R I Horizontal inversion 7 : Note3
34 u/D | Vertical inversion ' Note3
35 VGL P | Gate OFF Voltage '
36 GND P Power ground
37 GND P Power ground
38 VGH P Gate ON Voltage
39 LED+ P LED+
40 LED+ P LED+

I: input O: Output P: Power

Notel: Global reset pin: Active low to entér réset mode. Suggest connecting with an RC reset
circuit for stability. Normally pull high. (R=10KQ, C=0.1uF)
If RC is not added, users must follow the rule, T2 > 50ms on page power on/off
sequence. '
Note2: If LVDS input datais 6 bits ,SELB must be set to High;
If LVDS input data is 8 bits, SELB must be set to Low.
Note3: When L/R="0", set right to left scan direction.
When L/R="1", set left to right scan direction.
When U/D="0", set top to bottom scan direction.
When U/D="1", set bottom to top scan direction.

|
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6. BLOCK DIAGRAM

The following diagram shows the functional block of the TFT module:

TFT-LCD
chmmg o| RES: 1024*(3)*x 600
ontroller 2 I
2 Pixels
VDS 3}
é ng Receiver —>
5 RSDS
9 Transmitter I Drive IC
=
COMNNECTOR
LED B/L
F'y
>
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7. OPTICAL CHARACTERISTIC

The optical characteristics are measured under stable conditions at room temperature.

Item Symbol Condition Min. Typ. Max. | Unit Note
Contrast Ratio CR Ox=0° 640 800 - - (2)(5)
TR 4 8
Response Time 25°C - ms (3)
TE 12 24
Center Luminance of White LC 900 1000 - cd/m2| (4)(5)
White Variation SW 75 80 | 85 % (6)
Rx 0.591 ' -
Red ,
Ry 10.336 -
Gx 6x=0°, By =0 0.342 -
Green Viewing angle at )
o Gy normal direction | Typ. 0.593 Typ. Bl (1)
Chromaticity
Blue -
By ) 0.082 :
Wx - 0.284 -
White -
Wy 0.299 -
Oxt | 75 | 80 | 85
Horizontal -
- Bx- 75 80 85
\Vi —UX
IeWing : CR=10 Deg. |  (1)(5)
Angle Oy+ 75 | 80 | 85
Vertical
By- 75 80 85

The following optical specifications shall be measured in a darkroom or equivalent state (ambient luminance <2
lux, and at room temperature).
The room temperature is 25°C+2°C.
Note 1: Definition of Viewing Angle
Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing angles are
determined for the horizontal or the vertical clock direction with respect to the optical axis which is

normal to the LCD surface.
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Normal

Ox=0y =02

12 o'clock direction

By+= 902

6 o'clock

Oy-= 902

Note 2: Definition of Contrast Ratio (CR)

Measure the viewing angle of ©= 0 and at the center of the Qﬁsurface Luminance with all pixels in
white state divide by Luminance with all pixels in Black st t\e
Note 3: Definition of Response Time: P4 \

The response time is set initially by deflnlng K%Rlsmg Time (TR)” and the “Falling Time (TF)”
respectively. Please refer the figure to the followlngs

Gray Level 255 (| Gray Level 255

100%
90%

Optical

Response

Gray Level 0

s

z 5 z -5 Time
\> CTE ' T
66.67 66.67

Note 4: Definition of Brightness (L)

Measure the center area of the panel and the viewing angle of the Ox=0y =0°

Note 5: The method of optical measurement:

www.futurelabs.asia
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LCD Medule«

LCD Panel«
Photometer«
— [ ]
Center of the Screen« :
Light Shield Room+
500 mme« N

{Ambient Luminance < Z\u\ud\

o g %
Note 6: Definition of White Variation (6W): \\ 5
N\

Measure the luminance of gray level 255 at 9 point§ /\\ -
SW = (Minimum [L (1), L (2), L (3), L (4)~ L (9)] / Maximum [L (1), L (2), L (3), L (4)~ L (9)])*100%

Horizontal Li \
: D H’K\ .
oo e \\

‘ DD !
W _ ' i
g ~—#
Wi ===+ @ ----------- ‘;-*@ ------------ ()
o ! . ]
£ QAN | '
= AN | i
® Wy w2 -.\®- ------------ @—- @ - Test Point
l'E ~ - /\ i
2 N { : ¥=1109
> i :
L2 MO SO ©-
‘F { N / T
_;\_\\\\_/ ————— 1
¥ P Active Area

|
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8. DIMENSION AND DRAWING

Front VIEW Back VIEW
165+0.5 (LCD 0.D.)
156.9120.3 (LCD Bazel) q
156.01£0.3 (POL) \
154,21 (LCD AA) 11_ ( //\ :
(80.46) oD =
| — DI ‘
| A
i NN B
- — N LN |
| I - \ -~ I
_ a | | ) > \ ‘
— E ] o \ \// /
gl & 3l <| = | (C i !
Ql n E < | | I ’, \ N ‘
al ol 5 o 5 X
== ——'F——-—-——.———-—-———— e | ey e |
= ™ l“:l : 2
ol g Rl & ! | ' \ ‘
ol
=) o 1 N 1
= & N\
| [ P S
| "‘/ \\
— o =+ T — J \ |
\ E_ l ! |
- [
N H ]
uy A ) &1 =] £r3
< I — 7 g0 (i
b 9 : B = 3
= ™ > =] -
— _—\ © N —— :1[
W= _ ) e 0.34+0.03
0.5 PO.5H40:1) %
667103 205 >\ )
N %
C PIN STYMBCH FIN STMEBOL FIN I ST BOL
MAGR Al 1 |voou 1l R[N 31 [LED-
¢ ) 1 |voo 12 |RMINI+ | 2 |oND 2 LED
C /\ ,/\ A 3 VDD 13 (N 23 N 33 L{E
o \ - b 2 ¥ oW W ¥ 4 |NC 14 2 4 |NC 1 |UD
/‘ \\ v ¥ ¥ ¥ 5 |Reser 15 [Rawes 25 |oND vl
( Q; >/ ‘y !M ![{ ‘y [} STEYR 16 (N ] N 30 LMD
i i 7 |aND 17 [RMCLKIN- | 37 |DIMO 37 |GND
\ L . . . 5 |RXING- 18 |RNCLEIN: 3 |SELE W |WGH
) K 9 [RXINDS 19 |GoD M [avDD W |LEM
10 |GND 0 |REING- M |GND 4 |LEDm
NOTE: ‘Customar Approval Part Number #Rev ELC-070FNLGOD000T | #00[ G861
1 e | Dwrm o] Duse P Deacizien
1, Genera| Tolerance |s 0,2 —_ :
TgEda - | T L A
1
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9. PRECAUTION AND PRODUCT HANDLING

- Do not apply the external force such as bending or twisting to the LCD panel and
backlight during assembly.

- Do not insert and plug out the input connector while the LCD panel is operating.

- Do not take apart the panel or frame from LCD module assembly or insert anything into
the backlight unit.

- Do not keep the same pattern in a long period of time, it may cause image sticking on
LCD panel. Can use shuffle content periodically if fixed pattern is displayed on the
screen. ,

- Do not touch the display area with bare hands, this will stain the display area.

- Pay attention to handle lead wire of backlight, that is not tugged in connect with LED
driver. '

- Do not change variable resistance settings in LCD panel,rrit may cause not satisfy of LCD
characteristics specification. '

- The surface of LCD panel’s polarizer is very soft and easily scratched, please use a very
soft dry cloth without chemicals for cleaning.

- To avoid the static electricity to damage the CMOS LSI, the operator should be
grounded when in contact with the LCD panel, and also to all electrical equipment.

- Need to follow the correct power frequency when LCD panel is connecting and
operating, this can avoid damage to CMOS LSI during latch-up.

- Need to store the LCD panelindoor without the exposure of sunlight where the
temperature is 25°C + 5°C and the humidity is below 60% RH.

e —
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