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TO

Date : Nov,, 2, 2018
® Y W E WA E KER R A F

Product Specification

15.6” Color TFT-LCD Module
Model: HSD156GSY-A10

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.

(4) The mark “ ** > of Model means sub-model code.
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1.0 GENERAL DESCRIPTION

Introduction HannStar Display model HSD156JUW?2-A 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 15.6 inch diagonally measured active display area with
FHD (1920 horizontal by 1080 vertical pixel) resolution.

Features

15.6 (16:9 diagonal) inch configuration
Two channel LVDS interface
16.7M color by 8 bit R.G.B signal input

RoHS Compliance
Halogen Free

Applications

m Automotive

General information

Item Specification Unit
Outline Dimension 359.56*217.7*3.1(Typ.) mm
Display area 344.16(H) x 193.59(V) mm
Number of Pixel 1920 RGB (H) x 1080(V) pixels
Pixel pitch 0.1792(H) x 0.1792(V) mm
Pixel arrangement RGB Vertical stripe
Display mode Normally Black
NTSC 70(Typ.) %
Surface treatment HC
Weight TBD (Typ.) g
Back-light White LED
Logic System
Power (Wiite l})lattern) TBD W
Consumption 1/ s tem  |14.592W (Max.) W
Mechanical Information
Item Min. Typ. Max. Unit
Horizontal (H) 359.26 359.56 359.86 mm
Modul 13 ical (v) 2172 2177 2182 mm
e SIZ I epth (D) w/ PCB 29 3.1 33 mm
Weight — TBD TBD g
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2.0 ABSOLUTE MAXIMUM RATINGS
Electrical Absolute Rating
TFT LCD Module
Item Symbol Min. Max. Unit Note
Logic Supply voltage VDD -0.3 6.0 \Y%
Environment Absolute Rating
Item Symbol Min. Max. Unit Note
Operating Temperature Topa -10 50 C
Storage Temperature Tstg -20 60 T
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3.0 OPTICAL CHARACTERISTICS
Optical specification
Item Symbol | Condition| Min. Typ. Max. | Unit Note
Contrast CR 700 1000 - (1))
Rising Tr - - 15
Response : msec (1)3)
time Falling Tr B B 15
White luminance Y1 290 250 _ cd/m? ()4
(Center) (I} 120m2
Wi 0=0 0.275 0.315 | 0.355
White
w, | Normal | 0240 | 0280 | 0.320
R« Vlevlvmg 0.605 | 0.645 | 0.685
Red angle
Color © R, s 0294 | 0334 | 0.374
chromaticity
(CIE1931) Green Gx 0.250 0.290 | 0.330
Gy 0.570 0.610 | 0.650
(D)
Bx 0.104 0.144 | 0.184
Blue
By 0.054 0.094 | 0.134
Q)9 - 85 -
Hor. o _ g5 —
L R
Viewing CR>10
angle Ou — 85 —
Ver.
®p - 85 -
Brightness uniformity | Bun 0=0 70 75 — % (5)
Optima View Direction Free (6)

Measuring Condition

m Measuring surrounding: dark room

m LED current Ir.:

120mA

m Ambient temperature: 25+2°C

m 15min. warm-up time.
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Measuring Equipment

m FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity and BM-
5A for other optical characteristics.

m Measuring spot size: 20 ~21 mm
Note (1) Definition of Viewing Angle:

12’ o’clock
O=90°

®=180°

6’ o’clock
d=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
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Note (3) Definition of Response Time : Sum of Tr and Tr

100% 1
00%
Optical
response+ 10%
0%

Tf Tr

Note (4) Definition of optical measurement setup

71

LCD Panel

Field = 1°

<

—— S —
J

"y

Photo-detector (BM-5A)

|
120cm
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Note (5) Definition of brightness uniformity
16.67% 50.00% 83.33%
[ [
Y2 Y3 Y4
Iy 6D N 16.67%
& <& N
Y9 Y1 Y5
_ 0 G s 50.00%
& W O
Y8 2 ) Y6
¢ AN £ 83.33%
NG~ A <

(Min Luminance of 5 points)

Luminance uniformity =

x100%

(Max Luminance of 5 points)
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4.0 BLOCK DIAGRAM
Pixel Format
1.192 )
s— 1920

J

1080

1080.1| |
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Relationship Between Displayed Color and Input
MSB LSB{MSB LSB{MSB LSB| Gray scale
D]splay R7 R6 RS R4 R3 R2 R1 R0 |G7 G6 G5 G4 G3 G2 G1 GO [B7 B6 B5 B4 B3 B2 Bl B0 LeVel
Black LLLLLLLL LLLLLLLL LLLLLLLL -
Blue LLLLLLLL LLLLLLLL HHHHHHHH -
Green LLLLLLLL HHHHHHHH LLLLLLLL -
Basic Light Blue LLLLLLLL HHHHHHHH HHHHHHHH -
color Red HHHHHHHH LLLLLLLL LLLLLLLL -
Purple HHHHHHHH LLLLLLLL HHHHHHHH -
Yellow HHHHHHHH HHHHHHHH LLLLLLLL -
White HHHHHHHH HHHHHHHH HHHHHHHH -
Black LLLLLLLL LLLLLLLL LLLLLLLL LO
LLLLLLLH LLLLLLLL LLLLLLLL L1
Dark LLLLLLHL LLLLLLLL LLLLLLLL L2
Gray scale 1 : : : L.3...L251
of Red l HHHHHHLL LLLLLLLL LLLLLLLL L252
Light HHHHHHLH LLLLLLLL LLLLLLLL L253
HHHHHHHL LLLLLLLL LLLLLLLL L254
Red HHHHHHHH LLLLLLLL LLLLLLLL Red L255
Black LLLLLLLL LLLLLLLL LLLLLLLL LO
L L\.LIAET T LLLLLLLH LLLLLLLL L1
Dark LLLLLLLL LLLLLLHL LLLLLLLL L2
Gray scale 1 : : : L3...L251
of Green ! LLLLLLLL HHHHHHLL LLLLLLLL L252
Light LLLLLLLL HHHHHHLH LLLLLLLL L253
LLLLLLLL HHHHHHHL LLLLLLLL L254
Green LLLLLLLL HHHHHHHH LLLLLLLL Green L255
Black LLLLLLLL LLLLLLLL LLLLLLLL LO
LLLLLLLL LLLLLLLL LLLLLLLH L1
Dark LLLLLLLL LLLLLLLL LLLLLLHL L2
Gray scale ) : : : L3...L251
of Blue l LLLLLLLL LLLLLLLL HHHHHHLL L252
Light LLLLLLLL LLLLLLLL HHHHHHLH L253
LLLLLLLL LLLLLLLL HHHHHHHL L254
Blue LLLLLLLL LLLLLLLL HHHHHHHH Blue L255
Black LLLLLLLL LLLLLLLL LLLLLLLL LO
LLLLLLLH LLLLLLLH LLLLLLLH L1
Dark LLLLLLHL LLLLLLHL LLLLLLHL L2
Gray  scale 1 ' : ' L3...1251
of White &
Black l HHHHHHLL HHHHHHLL HHHHHHLL L252
Light HHHHHHLH HHHHHHLH HHHHHHLH L253
HHHHHHHL HHHHHHHL HHHHHHHL L254
White HHHHHHHH HHHHHHHH HHHHHHHH White L255
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5.0 Interface pin connection

40Pin Double 8Bit LVDS 0% X

PIN No. Symbol Description PIN No. Symbol Description
1 NC No Connection 71 Lxin0+ ilc;sliliisve LVDS differential data
2 VDD Power Supply (5V typ.) 22 GND Ground
3 VDD Power Supply (5V typ.) 23 Lxinl- Ij;ialﬂ;i VDS differential
4 GND EDID +3.3V Power 24 Lxinl+ if}’)slﬁisve LRRegHKrential data
3 Rxin0- Icfief?eizztei;\(li?ti inputs 32 AR (hotdid
o | w7 Temebionl L s | L [N VDS diflen
7 GND EDID Data Input 27 Lxin2+ il‘;ifsve LVDS differential data
g Rxinl- Iji??eiﬁﬁfi ';\(li{a)ti inputs 28 GND Ground
2 Rxinl+ gi()fi‘ietrizzti},(];?a inputs » LxCLK- Ic\i(e)giﬁi:;;lizl)s difforental
10 GND Ground 30 LxCLK+ 51(; SCiEViEP%DS differential
11 Rxing- | Negaive LVDS snputs 31 GND | Ground
2 Rxin2+ giofi‘ietrizzti},(];?a inputs 2 Lxin3- ?;iig;itI;VDs difforental
13 GND Ground 33 Lxin3+ Positive LVDS differential data

inputs
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i RxCLK- E?iT;EZ;ZBSk inputs S GND Ground
I P IR R b e
16 GND Ground 36 LED _EN LED enable input level
17 Rxin3- ?i??e?eiz‘fi;\éll()) Ek inputs 37 NC No Connection
19 GND Ground 39 LED_VCC | TV gupply for LED Driver
20 Lxin0- Negative LVDS 40 LED VCC Power Supply for LED Driver

differential data inputs

12V DC

INTERFACE PIN CONNECTION

CN1 : CN1 : BJD-101049-205050 or compatible connector
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6.0 ELECTRICAL CHARACTERISTICS
6.1 TFT LCD Module
Item Symbol Min. Typ. Max. Unit Note
Supply Voltage VCC 4.7 5.0 5.5 \Y%
Vee =5.0V.
Current of IDD _ 300 B mA cc
power supply L255 pattern
Vee =5.0V.,
VDD Power PDD 1.5 5 U
L255 pattern
Inrush current IrusH - - 3.0 A Note
Note : Inrush current test circuit and rising time setting (power on)
Switching Characteristics for LVDS Receiver
Item Symbol| Min. | Typ. Max. Unit | Conditions
Differential Input High Threshold Vth — > 100 mV
. . Vem=1.2V
Differential Input Low Threshold Vil -100 = > mV
Input Current Differential Iv -10 7= +10 uA
input Voltage [Vip| 0.2 — 0.6 A%
Common Mode Voltage Offset Vem | ([Vol/2) | 1.2 2.25-(|Vin|/2) A%
Bit LVDS input
6.2 LVDS Block Diagram .
Block Diagram
— P — —
LVDS Odd Pair 0 S | [MoPm
LVDS Odd F’a?r 1 : E '6 g 'E ML1PM
LVDS OedPar2 || @ = @ 2 B [Tuzem
LVDS Odd Palr?} | 0] a "&i' = oned g L
LVDS Odd Clock Pair | 8 5 O ﬁ 3 |: 1 ML3PN
LVDS EvenPair 0 | | g U] " & § = ¥y e
LVDS Even Pair 1 [ a E‘: E i % g MLSPN =
LVDS Even F‘air z e = & — = | | MLCLKOPMN
LU[%-: = < - E L | MLCLKIPIN
> ) i J I ) g
|
To All Blecks
To All Blocks To Al Blocks
’ * i Systefn POL. TP1 >
SCLK Sgl'lal ROM Pin/Register | Control &
ik B(les.thtOIrﬂ Download Setting |, ‘Gate/Source CRV.STVA STVE.
H- ontro : - OE1, 0E2
| b Registers J Processing ! Control >
[ %

Miscellaneous Control
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LVDS input data mapping
OLVOLKN X
e R X Rl aoy X_ RB] X_ReIX RE]1 X R RE1_X_RIO) a1 X
bl EED =il Bin X _Bor X om X el X cm a1 ¥ om B X
e Bra] X B2 DE- ¥ v Hs X_ Bm1 X_ B @l X BE DE_X
S Rz X REI — X Bm ¥ mel ¥ em X cE Rl X RIS - X
Frevious cycle Current cycle Next cycle
ELVGLKN X )
B ri xR0 co1l X REl X rel X RE1 X RE RO _X__RIOI a1 X
Et:ﬂﬁ 21 X_ 6N Bl X Bo X ol K GHl ¥ c[E a1 X G B[]
Bk BE1 X BRI — X — X — X Em X Em BRI _X_ BE] X
Etvan RII_X__RE1 i B[7] BIe] 6@ _X_ 66 X R X RSl =
Previous cycle Current cyde Mext cycle
Figure 6.2: LVDS input data mapping (VESA format)
OLVCLKP
OLVCLKN X
8}:332 } R[] X RI2] Gl21 X RI71 X RBl X R51 X R R3] X Ri2] G[21 X
gﬁm G4l _X_GlI3] B3] X BRI X G[71 X Gl6l X G5l G4l X GI3] B3] X
oLv2e Y e X Bl W bE X vs X ns X Bm X Biel X 66 X 8@l X 0 X
ovan X R X rwor Y — X e X s X e X_cio X_Ril_X_Rol X — X
Previous cycle Current cydie » Next cycle
ELVCLKP %
ELVCLKN
Etﬂg: R3] X RI2 G2l X Rl X RI6] X RI51 X R4 R3] X R[2] G2 X
Emﬁ Gi4] X_GI3] B[3] X B2l X G[71 X Gl6] X~GI5] X G4 X Gl Blal X
S Bisl X B4l X — X — X — X 8@ X elX Bis XA — X
Eovan Y RO X Rl X — X Bm X 8ol X0l X ol ¥ R X R0 X — X

Previous cycle

Current cycle

Figure 6.3: LVDS input data mapping (JEIDA format)

Next cycle




Document Title HSD156GSY-A10 Preliminary specification Page No. 16 /24
Document No. DC110-003070 Revision 1.0
6.3 Interface Timing (DE mode)
Item Symbol Min. Typ. Max. Unit
Frame Rate -- 58 60 62 Hz
Frame Period tl 1085 1124 1168 line
Vertical Display Time t2 1080 1080 1080 line
Vertical Blanking Time t3 5 44 88 line
1 Line Scanning Time t4 1050 1080 1110 clock
Horizontal Display Time t5 960 960 960 clock
Horizontal Blanking Time t6 90 120 150 clock
Clock Rate t7 66 72.8 80.5 MHz

Timing Diagram of Interface Signal (DE mode)

(1) Vertical
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(2) Horizontal | 4
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6.4 Power On / Off
Sequence Power On/off sequence
<20ms
/' 90%
VDD 5V e s
= 10us | 3:
EN = 10us|
LVDS XXXXXX\H('EE'X
: LT T T B Y OO Y |
Backlight ! =350ms
=3s !
VDD 5V N S /
Z0msi L of
EN *_’E |
=0ms '
I| |I 1] lI||I I|I | lI|II I' |ll I"II | II \/ !-'l }i
wos LR R LN NN RN
T 4 T T L T ! !
; |
Backlight |
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6.5 Backlight Unit
Parameter Symbol Min Typ Max Units Condition
LED Current I - 120 - mA Ta=25C
LED Voltage Vi 25.2 27.0 28.8 Volt Ta=257C
Ta=25
LED Life-Time N/A - 30000 - Hour [F=120mA
Note (2)
(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%.

(2) The “LED life time” is defined as the module brightness decrease to 50% original
brightness at Ta=25°C and IL.=120mA. The LED lifetime could be decreased if operating
IL is larger than 120mA. The constant current driving method is suggested.

(3) LED Light Bar Circuit  (9S6P)
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7.0 Reliability test items
No.| Item Conditions Remark

1 |High Temperature Storage Ta=+60°C, 1000hrs

2 |Low Temperature Storage Ta=-20°C, 1000hrs

3 |High Temperature Operation Ta=+50°C, 1000hrs

4 |Low Temperature Operation Ta=-10°C, 1000hrs

5 |High Temperature and High Humidity

(operation)

Ta =+60°C, 90%RH, 500hrs

(o)}

Thermal Cycling Test (non operation)

-20°C(30min) — +60°C(30min), 300 cycles

7 |Electrostatic Discharge

Contact =+ 8 kV, class B; (R=330Q,C=150pF);
==+ 15 kV, class B; (R=330Q,C=150pF);

1 time for each point.

Air

Vibration

1.Random:
1.04G, 10~500Hz, XYZ,
30min/each direction
2.Sine:
Freq. Range: 8~33.3Hz,
Stoke: 1.3mmhz Sweep:
2.9G, 33.3~400
X/Z: 2hrs, Y:4hrs

Shock

Half-Sine, 100G, 6ms, £XYZ, 1time

10

Vibration (with carton)

Random: 0.015G"2/Hz, 5~200Hz
-6dB/Octave, 200~400Hz XYZ
%77 1] 2hrs

1

—_—

Drop (with carton)

Drop height condition, basis on the product weight and

follow QB100-0027
1 corner, 3 edges, 6 surfaces

Note 1 : There is no display function NG issue occurred, all the cosmetic specification is judged before

the reliability stress.

Note 2 : The test result shall be evaluated after the sample has been left at room temperature and

humidity for 2 hours without load.

No condensation shall be accepted. The sample shall be free from defects:
(Air bubble in the LCD. Seal leak. Non-display. Missing segments. Glass crack).
Note 3 : The test condition definition panel’s surface temperature.
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9.0 LOT MARK
Lot Mark
1 2 (|3 || 4 5 6| % 8 ||l 9 (10|11 |12 || 13|14 || 15
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.

MNote (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

Mark 6 7 8 9 0 1 2 3 4 5
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

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.
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10.0 PACKAGE SPECIFICATION
10.1 Packing form
LCM Model Qty. in the Box Inner Box Size(mm) Notice
HSD156GSY-A10 30pcs/Box 460*440*270mm --

10.2 Packing assembly drawings

ray needs torevolve
M ule {Front)
2 pa

2 2 ray,

Ve oy o = 5i *

2 o
LCM Display Module e PSss
ule x 1 (pos / Tray)

LCM Meodule x 1 {pcs / EPE Spacer)

The desidn packing top layer for smpty tray

LCM Module x 10pcs {11 fra

/10 EPE Spacers}

1 Carton : 10 pes MOD
1 Pallet : 15 pcs Cartons

1Tray - 1pcsMOD/1pes EPE
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11.0 GENERAL PRECAUTION
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.

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.

Breakage of LCD Panel
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.

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

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

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

broken.

Electric Shock

Disconnect power supply before handling LCD module.

Do not pull or fold the LED cable.

Do not touch the parts inside LCD modules and the fluorescent LED’s connector or
cables in order to prevent electric shock.

Absolute Maximum Ratings and Power Protection Circuit

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.

Please do not leave LCD module in the environment of high humidity and high
temperature for a long time.

It’s recommended to employ protection circuit for power supply.

Operation

Do not touch, push or rub the polarizer with anything harder than HB pencil lead.

Use fingerstalls of soft gloves in order to keep clean display quality, when persons handle
the LCD module for incoming inspection or assembly.

When the surface is dusty, please wipe gently with absorbent cotton or other soft
material.
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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.

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

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

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

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

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

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