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TO : DATAMODUL

Date : Apr.17.2024

HannStar Product Information
(Preliminary)

7’ Color TFT-LCD Module
Model: HSD070GFW4-B00-P

Note: (1) The information contained herein is tentative and may be changed without prior notices.
(2) Please contact HannStar Display Corp. before designing your product based on
this module specification.
(3) The information contained herein is presented merely to indicate the characteristics and
performance of our products. No responsibility is assumed by HannStar for any intellectual

property claims or other problems that may result from application based on the module
described herein.

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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Record of Revisions

Rev. Date Sub-Model Description of change

1.0 Apr.17.2024 B0O-P Preliminary Product Information was first released.

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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1.0 GENERAL DESCRIPTION
1.1 Introduction

HannStar Display model HSD070GFW4-B0O0-P is a color active matrix thin film
transistor (TFT) liquid crystal display (LCD) that uses amorphous silicon TFT as a
switching device. This model is composed of a TFT LCD panel, a driving circuit
and a back- light system. This TFT LCD has a 7.0 inch (16:9) diagonally measured
active display area with WVGA (1024 horizontal by 600 vertical pixel) resolution.

1.2 Features

m 16.7M color by 8bit R.G.B

1.3 Applications
m TFT LCD Monitor

m Industrial Application
m Amusement

m Vehicle

1.4 General information

m 7.0 (16:9 diagonal) inch configuration

m ROHS / Halogen Free Compliance

Item Specification Unit
LCM outline dimension 164.9(W) x 100(H) x 2.8(D) mm
Display area 154.21(W) x 85.92(H) mm
Number of Pixel 1024RGB x 600 pixels
Pixel pitch 0.1506(W) x 0.1432(H) mm
Pixel arrangement RGB Vertical Stripe
Display mode Normally Black
Interface LVDS
NTSC 50 (Typ.) %
Surface treatment HC
Weight TBD g
Power Logic System |TBD w
Consumption  |B/L System (1.92)Typ. w

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be

disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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2.0 ABSOLUTE MAXIMUM RATINGS
2.1 Electrical Absolute Rating
Item Symbol Min. Max. Unit Note

Supply voltage VDD -0.3 3.96 Vv GND=0

Analog power AVDD -0.3 14.85 Vv GND=0

Positive power for TFT VGH -0.3 42 \% GND=0

Negative power for TFT VGL VGH-42 +0.3 Vv GND=0

Logic Input voltage Vin -0.3 VDD+0.3 Vv GND=0

(1) Permanent damage may occur to the LCD module if beyond this specification.
Functional operation should be restricted to the conditions described under

normal operating conditions.

(2) Ta =2522°C

Environment Absolute Rating

Item Symbol Min. Max. Unit Note
Operating Temperature Topa -20 70 C
Storage Temperature Tstg -30 80 T

Note 1:

If Ta below 50°C, the maximal humidity is 90%RH, if Ta over 50°C, absolute humidity
should be less than 60%RH.

Note 2:

The response time will be extremely slow when the operating temperature is around -10°C,

and the back ground will become darker at high temperature operating.

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be

disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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3.0 OPTICAL CHARACTERISTICS
3.1 Optical specification

ltem Symbol|Condition| Min. Typ. Max. | Unit Note
Contrast CR 600 800 - (1)(2)
, Tr - 13 20 | msec (1)(3)
Response time
Tf - 15 25 | msec (1)(3)
White luminance YL — 500 — | cd/m? (1)(4)
Color Gamut S(%) — 50 — %
Whit Wi ©=0 — (0.31) —
ite
Wy Normal _ (0.33) _
viewing
Rx angle _ _ _
Color Red R g _ _ _
chromaticity 4
(CIE1931) | Green —=* - - -
= — (1)(4)
Bx - - -
Blue
By - - -
OL - 85 -
Hor. 5 o5
- R — _
Viewing CR>10
angle Ou — 85 —
Ver.
Slb) — 85 —
Brightness Uniformity| Buwi ©=0 — 80 — %
Optima View Direction ALL

3.2 Measuring Condition
m Measuring surrounding : dark room
m Ambient temperature : 25£2°C
m 15min. warm-up time.

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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3.3 Measuring Equipment

m FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity
and BM-7A for other optical characteristics.

m Measuring spot size: 20 ~ 21 mm

Note (1) Definition of Viewing Angle:

12’ o’clock
®=90°

®=180° O =0°

6’ o’clock
O=270°

Note (2) Definition of Contrast Ratio (CR) :
measured at the center point of panel

Luminance with all pixels white

CR=
Luminance with all pixels black

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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Note (3) Definition of Response Time : Sum of Tr and Tf

white(TFT ON) | black (TFT OFF) white(TFT ON)
Tf Tr
'y — — —» |—
100% —\ .............................................. /—
90% ...........................................................................
Optical
response
10% oo e
o N J) A
0% W
» ftime

Note (4) Definition of optical measurement setup

Photo-detector (BM-7A)

120cm

_ Center of panel

Field=1°

LCD panel

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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Note (5) Definition of brightness uniformity

16.7% 50% 83.3%
Y2 Y3 Y4
O © O 16.7%
Yo Ys
Y o
© O O 50%
Ys Y5 Ys
o o o $.3%

(Min Luminance of 9 points)
Luminance uniformity = x100%
(Max Luminance of 9 points)

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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4.0 BLOCK DIAGRAM
4.1 TFT LCD Module
7” TFT-LCD
1024*600 Dots
w
[sH]
(1]
o
T r
| o
=
Soure Driver
Gate Driver
PINT............ PINSO
Interface
4.2 Pixel Format
1,1 12 | 13 1,4 ’\\‘ 1oz | A
21 “~. LCD Display Area
N ,"‘;I:’i‘xel_. S
\\‘ I/' _ “ 600 Lines
c JElR
'\ ..... )’
600,1 i 600
1024
_v_
I< 1024 Pixels (3072 dots) ;I

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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5.0 INTERFACE PIN CONNECTION
5.1 FPC Pin Assignment
Terminall " symbol | 10 Function
1 VCOM P |Common voltage
2 VDD P |Power Supply +3.3V
3 VDD P |Power Supply +3.3V
4 NC - [No Connection
5 Reset | |Reset input signal.
Standby mode. Normally pull high.
STBYB = 0, Standby mode
6 STBYB | [STBYB = 1, normal operation.
7 GND | [Ground
8 RINO- | [-LVDS differential data input
9 RINO+ | [+LVDS differential data input
10 GND | [Ground
11 RIN1- | |-LVDS differential data input
12 RIN1+ | |+LVDS differential data input
13 GND | [Ground
14 RIN2- | |-LVDS differential data input
15 RIN2+ | [+LVDS differential data input
16 GND | [Ground
17 CLKIN- | |-LVDS differential clock input
18 CLKIN+ | [+LVDS differential clock input
19 GND | |Ground
20 RIN3- | [-LVDS differential data input
21 RIN3+ | [+LVDS differential data input
22 GND | |Ground
23 NC - |No Connection
24 NC - |No Connection
25 GND | |Ground
26 NC - |No Connection
27 NC - |No Connection
28 SELB | [Selection for either 6bit or 8bit LVDS input:
29 AVDD P |Analog power
30 GND | |Ground
31 VLED GND| | |LED Ground
32 VLED GND| | |LED Ground
33 SHLR | |Left/right Display control
34 UPDN | [Up/Down Display Control
35 VGL P |Negative power for TFT
36 NC - [No Connection
37 NC - [No Connection
38 VGH | |Positive power for TFT
39 VLED | |[LED Power Supply
40 VLED | |[LED Power Supply
Notes: 1. NC pin must be retained; this pin can’t contact GND or other signal
2.GND pin must ground contact, cannot be floating

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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6.0 ELECTRICAL CHARACTERISTICS
6.1 TFT LCD Module

ltem Symbol Min. Typ. Max. | Unit Note
VDD 3.0 3.3 3.6 Vv
SuoD| I AVDD 10.5 11 11.5 Vv
upply voltage
VGH 17 18 19 \Y
VGL -11 -10 -9 \Y
Common
voltage VCOM (4.35) \Y Note1
Ivoo 20 30 \% VDD=3.3V @White pattern
Current of power lavop 25 35 Vv AVDD=11V @White pattern
supply IveH 0.5 1 |V VGH=18V
(Ve 1 1.5 Vv VGL=-10V
* \Y
Logic input VIH 0.7*vDD - VDD
voltage VIL GND - |o3*vDD| V

Note1 : Vcom must be adjusted to optimize display quality crosstalk, Contrast Ratio and etc.

6.2 Backlight Unit

Parameter Symbol Min Typ Max Units Condition
LED Current I - 200 - mA Ta=25C
LED Voltage Ve 9.3 9.6 9.9 Volt Ta=25C

- Ta=25TC
LED Life-Time N/A 30000 -- -- Hour
Note (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=25°C. and IL=200 mA LED lifetime could be decreased

if operating IL is larger than 200 mA The constant current driving method is
suggested.

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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6.3 LVDS DC electrical characteristics
Parameter Symbol | Min Typ Max Units Condition
Differential input high

threshold voltage RxvrH - - +0.1 v Rxvew=1.2V
Differential input low _
threshold voltage R -0.1 } - v Rxvem=1.2V
Input voltage range

‘ J 9 Rxvin 0 - 2.4 V

(Singled-end)

Differential input common
mode voltage

Rxvem | [Vip|/2 1.2 |2.4-|Vip|/2 \Y

Differential input Voltage [Vip| 0.2 - 0.6 \Y

Single-End Signal

* Differential Input Voltage

Pl

Differential Signal
PINDx-NINDx

1

1

I 1
lND)(—NIND)(=— [Vie| = Rom=" LOW
T

1

1

)

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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6.4 LVDS AC electrical characteristics

Parameter Symbol Condition Min. Typ. Max. Unit
Clock Frequency RxFCLK 20 - 71 MHz
[ ViD|=400mV
Input data skew margin TRSKM Rxvem=1.2V 500 ps
RxFCLK=71MHz
Clock High Time TLVCH 4/(7* RYFOLK) 22
Clock Low Time TLVCL 3/(7* RxFCLK) ns
PLL wake-up-time TenPLL 150 us
l 1/Rxrer )
l- {IXNFCLK rl
CLKIN+
| ! | !
I I
CLKIN- | 1
Previous 1 1 Cvel |
: " yele
Cycle | |

CLKIN X X X X X ;'X X X X
Internal Clock !/////////////

CLKIN l I

Rk, —— 1 H H HHHHHH E

rd \‘-._

/ ~
I ) Ideal strobe position ~

B

]
Tsw I TrsrmM
|

Tsw :Receiver strobe position
TrskM:Receiver strobe margin

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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6.5 Data input format for LVDS
6.4.1 6-bit LVDS

CLKIN+

CLKIN-

RINO < RO > GO

RIN1 Gl

RIN2 B2 > DE X Vs

6.4.2 8-bit LVDS

CLEIN+

RINO < RO >
RIN1 <Gl <

W | Q
- | | o
AREIRE:
7

P

(V8]

&

t

5 XXX

A
o

Q
3

X X X X
XXX X
XXX X

Q
@

R6

w
=)

X X X X

)
~

:

Q
~1
9]
[=}
bl
[+,

6.6 Input timing

DE mode
Parameter Symbol S Unit
Min. Typ. Max.

DCLK Frequency fclk 40.8 51.2 67.2 MHz
Horizontal Display Area thd 1024 DCLK
HSD Period th 1114 1344 1600 DCLK
HSD Blanking thib+ thfp 90 320 376 DCLK
Vertical Display Area tvd 600 Ty
VSD Period tvbp 810 635 800 Ty
VSD Blanking tvbp+ tvip 10 35 200 Ty

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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6.7 Power on/off sequence

Power ON ; Power OFF

ok

VGH

DATA

B/L

ltem Min Typ Max Unit
TO 0.5 - 20 msec
T 16 - - msec
T2 20 - - msec
T3 10 - - msec
T4 10 = 50 msec
T5 50 - - msec

Power On Sequence: VDD-> AVDD -> VGL -> VGH -> Data -> B/L
Power Off Sequence: B/L-> Data -> VGH -> VGL -> AvDD -> VDD

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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7.0 RELIABILTY TEST ITEMS.

7.1 Test condition

No. Item Conditions Remark
1 |High Temperature Storage Ta=+80°C, 240hrs 12,3
2 |Low Temperature Storage Ta=-30°C, 240hrs 1,2,3
3 |High Temperature Operation Ta=+70C, 240hrs 1,2,3
4 |Low Temperature Operation Ta=-20°C, 240hrs 12,3
5 [High Temperature and High Humidity (operation) |Ta=+40°C, 90%RH, 240hrs 1,2,3

Note1: There is no display function NG issue occurred, all the cosmetic specification is
judged before the reliability stress.

Note2: All of the function & cosmetic Judgment basis base on room temperature.

(The tested module must have enough recovery time at least 2 hours at room
temperature.)

Note3: The test condition definition panel’s surface temperature.

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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8.0 OUTLINE DIMENSION

2 3 4 5 7 | 9 | 10 1 12
\, u\ A
& Top Polarizer 2.840.2 LCM PIN ASSIGNMENT

LCDAA. 15421 PinNo| Signal
A - B
o o o . 1 VCOM
b A HSD Label A&
el el / 2 VDD
1 3 VDD
[ g oD T 4 NC —
I 5 RESET
) 7 6 STBYB
o
3 i 7 GND
o |z -
gl o % s | 8 RINO- ¢
By N 9 RINO+
L I L — | ow
2 3 5 4
R EN»Wwamco | 11 RINI-
Z m m Y I | 12 RINT+ I
37 = i i 13 GND
g i | 8
& i i 14 RIN2-
| i 15 RIN2+ b
[ S | 16 GND
17 CLKIN-
18 CLKIN+
| 19 GND L
. "\ BL Solder Area = lusulaton Tapepzz 20 RIN3-
& H=0.45mm Mas 1 RIN3+
4| 2 GND
23 NC E
« 24 NC
er (PI) 25 GND
26 NC
27 NC —
28 SELB
0.1506 29 AVDD
LED CIRCUIT DIAGRAM 30 GND
502 _ _
00502 | , . ) N 31 |VLED GND| F
”a“ 2 AR R BERY r % | VLED GND
o
b vvvvvvyyvyy g w 33 SHLR
¢ RGB - :
= 28 2 78 72 7 72 TR 7 1 34 UPDN |
. ,Z:,::,_ 3 VGL
Display o 00mA VE=0.6V U CCCUCCCECCEL { 36 NC
s TF=200mA , VF=9.6V(Typ.) 40 . =
38 VGH G
| 03:003 205:0.1 39 Nurmc
Display:HSD 7.0 " TET Transmissive (IPS Pro). e LED
L PROJECTION |APPROVED BY | CHECKED BY | SECTION PART NO. |
Version Date Modified by Description P ) )
i Mechanical Design Dept. 10716B
SCALE DESIGNED BY | DRAWN.BY
Vo 20200528 Chris New Release 111 Chris Chis  poomro
H
UNIT DATE
A V1 20210309 Chris Dimension & FBC 10 LCM Position & Label Bosion . 03092001 HSD070GFW4-B00-P
DRAWING NAME SHEET | REV.
HannStar DISPLAY CORP. LCM-Outline 1| v1
3 4 5 7 [ 9 [ 10 11 12 A4

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be

disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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9.0 LOT MARK
9.1 Lot Mark

Code 1,2,3,4,5,6: HannStar internal flow control code.
Code 7: production location.

Code 8: production year.

Code 9: production month.

Code 10,11,12,13,14,15: serial number.

Note (1) Production Year: Code 8 is defined by the last number of the year, for example
Year 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026

Mark 6 7 8 9 0 1 2 3 4 5 6
Note (2) Production Month

Month Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct | Nov. | Dec.
Mark 1 2 3 4 5 6 7 8 9 A B C

9.2 Detail of Lot Mark

(1) Below label is attached on the backside of the LCD module. See Section 8.0: Outline
Dimension.

(2) The detail of Lot Mark is attached as below.
(3) This is subject to change without prior notice.

HSDO70GFW4 HannStar
Rev: * -B00-P 6 A0

A

*ANOK9 C0O0OOAOQOOOODO 33X 16‘

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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10.0 PACKAGE SPECIFICATION
10.1 Packing form

TBD

10.2 Pallet Drawing

TBD

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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11.0 GENERAL PRECAUTION
11.1 Use Restriction

This product is not authorized for use in life supporting systems, aircraft navigation control
systems, military systems and any other application where performance failure could be
life-threatening or otherwise catastrophic.

11.2 Disassembling or Modification

Do not disassemble or modify the module. It may damage sensitive parts inside LCD
module, and may cause scratches or dust on the display. HannStar does not warrant the
module, if customers disassemble or modify the module.

11.3 Breakage of LCD Panel

11.3.2. If LCD panel is broken and liquid crystal spills out, do not ingest or inhale liquid
crystal, and do not contact liquid crystal with skin.

11.3.3. If liquid crystal contacts mouth or eyes, rinse out with water immediately.

11.3.4. If liquid crystal contacts skin or cloths, wash it off immediately with alcohol and
rinse thoroughly with water.

11.3.5. Handle carefully with chips of glass that may cause injury, when the glass is
broken.

11.4 Electric Shock
11.4.1. Disconnect power supply before handling LCD module.
11.4.2. Do not pull or fold the LED cable.
11.4.3. Do not touch the parts inside LCD modules and the fluorescent LED’s connector
or cables in order to prevent electric shock.

11.5 Absolute Maximum Ratings and Power Protection Circuit
11.5.1. Do not exceed the absolute maximum rating values, such as the supply voltage
variation, input voltage variation, variation in parts’ parameters, environmental
temperature, etc., otherwise LCD module may be damaged.
11.5.2. Please do not leave LCD module in the environment of high humidity and high
temperature for a long time.
11.5.3. It's recommended to employ protection circuit for power supply.

11.6 Operation
11.6.1 Do not touch, push or rub the polarizer with anything harder than HB pencil lead.
11.6.2 Use fingerstalls of soft gloves in order to keep clean display quality, when persons
handle the LCD module for incoming inspection or assembly.
11.6.3 When the surface is dusty, please wipe gently with absorbent cotton or other soft
material.

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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11.6.4 Wipe off saliva or water drops as soon as possible. If saliva or water drops
contact with polarizer for a long time, they may causes deformation or color
fading.

11.6.5 When cleaning the adhesives, please use absorbent cotton wetted with a little
petroleum benzine or other adequate solvent.

11.7 Mechanism
Please mount LCD module by using mounting holes arranged in four corners tightly.

11.8 Static Electricity
11.8.1 Protection film must remove very slowly from the surface of LCD module to
prevent from electrostatic occurrence.

11.8.2 Because LCD module use CMOS-IC on circuit board and TFT-LCD panel, it is
very weak to electrostatic discharge. Please be careful with electrostatic
discharge. Persons who handle the module should be grounded through
adequate methods.

11.9 Strong Light Exposure
The module shall not be exposed under strong light such as direct sunlight. Otherwise,
display characteristics may be changed.

11.10 Disposal
When disposing LCD module, obey the local environmental regulations.

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display Corporation.
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