1. GENERAL DESCRIPTION
1.1 OVERVIEW

N156HGE-EB1 Is a 15.5" TFT Liquid Crystal Dispiay module with LED Backiight unit and 30 pins
eDP Inferface. This module supports 1520 x 1080 FHD mode and can Msplay 262,144 colors. The
opiimum viewing angie Is at 6 o'ciock directon.

1.2 GENERAL SPECIFICATIONS

fiem Spednication Onit HCtE
Sreen Size 156" diagonal

Driver Element a6 TFT acive matrtc -

Phaed Mumber 1920 x LGB x 1080 pioeed

Preed Pitch 017825 (H) x 0. 17925 [\ mm

Preed Ammangement REE vertical stipe -

Display Colors 262,144 eolar
Transmissve Mode Mormally white -

Surtace Treament Hard coating (3H), Glare -

Luminance, Whiks 30 cdimz

Power Consumption Total 6.31W (Max) @ call 1.55W (Ma ), BL 4. 755W (Max) i1}

Motz (1) The specified power consumption (with converiar efMicency) is under the conditions at YCCS -
3.3V, fv = 60 Hz, LED_VCCS = Typ, TPWM = 200 Hz, Duty=100% and Ta = 25 & 2 °C, whereas mosale

patter i dspiayed.
2 MECHANICAL SPECIFICATIONS
=m . V. = o Foi=
Horizontd (1] 350 3595 360 -
etical [V) 306 306.5 207 m
Modue Sze [Viertical (V) ) ) !
with BCE & Srackst 243 mim Wi
Thickress (T - 305 3z T
Fordzonta 06 34736 34766 m
PolEnzEr ARE f 196.39 10659 196.79 m
Hordzonta 3406 344,15 34405 T
AcveARE b 193.49 15350 193.69 T
Wag . 340 355 g

hobe (1) Please refer to the attiached dramings for more Informaton of font and Dack ougine dmerslons.

2.1 CONNECTOR TYPE

A | Fimi

Comnecior Part Mo IPEX-20455-0005-12.

Plaase refer Appendlx Outiine Drawing for detall design.

Lisars connacion Pan Noo IPEX-20453-030T-01.




3. ABSOLUTE MAXIMUM RATINGS
3.1 ABSOLUTE RATINGS OF ENVIRONMENT

Yalus
[tem “Symiol . ™ Linit MRE
Shrage Temperaturs Ter -20 +0 = i1)
Operating Ambient Temparaturs Toe 0 50 oC (1), 2
Mobe (1) (3) 90 %RH Max. (Ta <= 40°C)
it} Wietbulb temperature should be 30 °C Max. (Ta > 40 °C).
i) Mo condersaton.
Mote (Z)  The temperature of paned surface should be 0 °C min. and 60 °C ma.
Relative Humidity (%RH)
100
30
s L
= Operating
a L
20
10 Storage Range
l I I I I I I I I I I I
-4 =20 0 20 Al (=] &n
Temparatura [°C)
3.2 ELECTRICAL ABSOLUTE RATINGS
321 TFT LCD MODULE
o Walue
faimi Syl T T Lini Hole
Poer Supply Wolage WOGE .3 4.0 W i
Logic Input Vortage Vi 0.3 #4.0 v (1
Converter Input voltage LED WCCS 0.3 24 v {1}
Converter Confrol Sigral Vottage | LED_PWAM, 0.3 5 " i1}
Converter Conrol Sigral Voltage LED EN ik 5 " (1}

Mote (1) Swesses beyond those listed In above "ELECTRICAL ABSOLUTE RATINGS® may cause
permanent damage i the device Mormal operation should be restricted to the conditions
descrined In "ELECTRICAL CHARACTERISTICS.



4. ELECTRICAL SPECIFICATIONS
4.1 FUNCTION BLOCK DIAGRAM

e

lj)
- -

iy DATADRIVER IC

e 2
Dispiay port
Bgais | g
g o
EEFROM
e R—
DCIDC OONVERTER & >
OND E REFEREMCE WOLTAGE
GEMERATOR

4.2 INTERFACE CONNECTIONS
PIM ASSIGNMENT

=i Symbol Descrpion Remark
1 NC Mo Connection (Resaned)

2 H_GND __ |High Speed Grourd

3 ML1-  |[Complement Signa-Lans 1

4 ML1+  [True Signai-hiain Lane 1

5 H GND  |High Speed Ground

3 MLO-  |[Complement Signa-Lane 0

7 MLO+  [True Sigrakhain Lane D

B H GND  |High Speed Ground

g AUX=  [True SigrakAudiiany Channe

10 AUX-  |Complemant Sigra-Auwdiary Channes
i1 H_GND__ |High Spead Ground

12 VCCS  |Power Supply +3.3 W (typical)

13 VCCS  |[Power Supply +3.3 W (typical

14 NC Mo Connection (Resaned

15 GND  |Ground

16 GHND  |Ground

17 HPD  |Hot Plug Detect

18 EL GND |5L Gmund

19 BL_GND 5L Ground

20 BL_GND _|5L Gmund

2 BL_ GND _|5L Gmound

2 LED EN [BL_Enabie Signal of LED Converer
73 LED_PWM |PWN Dimming Conirol Signal of LED Converler
24 NC Mo Connection

25 NG No Connection




LED WCCS |BL Power

LED_WCCS |5 Power

LED VCCS |5L Power

LED WCCS |5L Power

&8 5 N

MG |Mo Conmecton (Rasanved)

Motz (1) The first pheel |5 0cd 35 shown In the following Tigure,
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4.3 ELECTRICAL CHARACTERISTICS
431 LCD ELETRONICS SPECIFICATION

Value
Parameter Fymoal | e | h | Uit |t
Power Supply Voliage VCCS 30 33 16 v i1
. High Leved 225 275 v
Low Lievel i 0.4 v
Rippie Violtage Vg - =0 - miv (1
Innush Current ke - 15 A | @
Mosaic - 4310 40 | mA 3
Power Supply Curment = o - = R
Motz | 1) The amblent temperatre is Ta = 25 + 2 °C.
MOGE {2} I T MaXIMUM cumrent when VCCS 15 ising
ke thee maximum curment of the first 100ms afer power-on
Measurement Conditions: Shown 3s the foliowing figure. Test pathermr black.
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Naote (3) The spacified power supply curment |5 under e condtions at VOCS = 3.3V, Ta=2522°C, DC
Current and 1, = 50 Hz, wheraas a power dssipation check patiem below Is displayed,

4. Mosalc Patiem

Active Area



432 LED CONVERTER SPECIFICATION

Value
Parameter Saymidol Uit | Nate
M, e | Max
Converter Input power supply woitage | LED vess | 5 120 | =D )
Converter Innush Curment ILE - - 15 A (1)
Backight On 22 - £ v
EN Conbrol Level
Sackight O i - il )
AWM High Level 22 - 5 )
PAM Conirol Level
PWM Low Level o - D& )
PYWM Conirol Duty Ratio s - 00 %
PYWM Conol Penmiseive RIppie
- - W00 | mv
Voitage WP e
AWM Conirol Frequency - 190 - 2K He (2
LED Power Cument| LED VCCS =Typ. | ILED 322 30 7 | mA i3

Mobe {1} ILEDiaysy: the mandmum curment when LED_VCCS s fsing,
ILEDhs: the maxdmum current of the first 100ms afer power-on,

Measurement Condltions: Shown 3s the following figure. LED VOGS = Typ, Ta =25 2 2 °C, fowe

= 200 HZ, Cury=100%.

LES VT Tapi
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WLED riglng time ks 0.5ms




Maote (2) If PWM contmi frequency s appiled In the range less Man 1KHz, the “walertal” phenamenan on the
scTEen may be found. To avold the Issue, IS a suggestion that PYWM cantrol frequency should foliow
the criterion a6 beiow.

PAWM control frequency faws Should be In the mnge
(N+035)# = T = (N+ 0.68)s
N - Integer [N = 3)
[ - Frames raes

Mobe (3) The specfied LED power supply curment Is under the condltions at “LED WCCS = Typ.", Ta= 25
£ 2 °C, Topas = 200 Hz, Duty=1007%



433 BACKLIGHT UNIT

Ta=25:2°C
VAE
FarametEr =ymial Min TyD. Max it i
el ERERE
C1H2 WDy 100%)
LED Light Bar Power
L - 135 - mA
Supply Current
Power Consumgtion AL - 3015 4,050 W i3
LED Life Time ™ 15000 - - Hrs i)

Mo 1) LED cument s measured by utlizing a high frequency cument meder as shown below |

Vil

LED

Light Bar
Light Bar Feechack

Charmels

Mofe (2) For befier LED Bight bar driving quailty, It 15 recommendad to utiize the adaptive bocest converiar with
curment balancing function to dive LED light-bar.

Mofe (3) PL =1, ¥, [Wihout LED converier ranster eficdency)

Mofe (£) The Heme of LED is defined as e tme when It continues to operate under the condtions at Ta = 25
£2°C and |, = 225 mA (Per EA) untll the brighiness becomes = 507 of It orginal value.



4.4 DISPLAY PORT SIGNAL TIMING SPECIFICATION

441 DISPLAY PORT INTERFACE

Swrameie ] i TV, W | Uit | Moes
[Cifferentid Sigral Common Mode — ] 5 y 143
Voitage MalinLink and ALK (1¥3)
ALX AC Coupiing Capacior Coare 75 300 F 7]

Note (1)Dispiay port Interface miated AC coupled signais should follow VESA DisplayPort Standam

Viersloni. Resision 13 and WVESA Emibedded I:IIE-FiE}'FI:I'tm Sandard ‘erslon 1.2, There ans
many opfonal Reme descrioed In 2DP1 2. I some optional tem is requesied, please contact us.

{2JThe ALIX AC Coupling Capactor shouid be placed on Source Devices.

{3The source device should pass the test orferla described In DisplayPorCompilance Test

Specification (CTS) 1.1

Single Ended




4.4.2 COLOR DATA INPUT ASSIGNMENT
The brighiness of each primany coior [red, green and biwe) s based on Me 6ol gray scale data input

fior Me color. The higher e binary Ingut the brighter the color. The Shie below provides the assignmen

of SR WersLEs daia Input

Oals Signal

Color Fred e Siua
Mo |rd | R3] R | R | Rl a3 [isd | aa ] l6d [ a1 [i=0 | Ba | B | B3 | 52 | B1 | BU
[SETE 3 glojojbjdjajajojoldjdjajafofod]o]d
Fed 1T)1j1f(+1f{*(1|ojoyjojojojajafofo|jo|io|a
(3TEEN g|ojojojojajpt1 11ttt |jafofo|lo|o|a
Haslc |Blus Jg|jojojojojojofojoyjooyapt)prjpprf1
COlors I gjojojojojaoy1 (11 arapr e
E&Eﬁ'ﬂ 111 (1|81 |jojojojojocjaj111a11
el 11111 11|11+ a(1joyjojpojojo|a
Wihiis 1 iy iff ] aj1j1 41 1jfjia 11 J1f1j114f71]1
FRed I Dark g|ojojojojajoy|jojo|jer|jo)ja|of(ofo0|l|D|0
Fedif) g|ojojojojtrjojoojo)jo)ja|afofoyrioy|a
G?Er:'a FRediZ) g|ojojx|ji|oajo|jo|jo|x|)a|a|(O(O0|D|D|D
Sea . . . . . . . . . . . . . . . . . . .
i : . . . . : . . . . . : . . Z . . . Z
Red |RedBd) t)1j1f(+|({ocf1r|aojojojojojajafofo|loc|oc|a
FRediEZ) T)1j1f(+f{*({ojojojojojojajafofo|jo|lo|a
REediEd) i1 jfdji1jajojojofojajaojojojojoila
E-l'E'En:E}"D-]I g|jojojojojajojojoje|joja|ojofo|lr|m|a
Green | g|jojojoyof(ojo|jo|jojo)otjaojojo|o|jo]a
Gy |Greeni2) g|ojojo|jo|jajo|jojoje)f|ja|jo|(ofO|D|D|0D
Soake . . . . . . . . . . . . . . . . . . .
i : . . . . : . . . . : . . Z . . . Z
Green |Greenib | g|jojojojojajpt1 11+ jojijafofo|lo|o|a
Greengb2 ) g|jojojoyofaj1 1|1t |ajaojojo|o|o]a
Sreenibd) gljojojojojajpt a4 ej1jajfofojpo|jo|a
BlusiUplar |[J U)o jufofd|oidaojdjofd
Bl 1) g|jojojoo(o|jo|jojojonyo|ajojojo|m|(o)
GrEy  |BlusZ) g|ojojo|jo|jajo|jo|o|jr|o)a|afjofO|1|0
Scake . . . . . . . . . . . . . . . . . . .
o : . . . . . . . . . : . . Z . . . Z
Sue  |BlwE) g|jojojojojoyjofojojooyapt)prjppfoft
Bl 2] g|jojojoyof(ojo|jo|jojo)o|ap1j1y1|1|1]0
Blue{E3] gjojojojojojojojojojojaji i 41144141

Mobe (1) 0: Low Level Voliage, 1: High Level Violtage




4.3 DISFLAY TIMING SPECIFICATIONS

The Input signal Sming speciications are shown as e folowing tabie and ming dagram.
Refresh rate S0Hz

Sigral ltem Symbal | M | Typ | Max. | umt | moie
DCLE  |Frequency 1Mme 720 7oA ™E kHz -
‘erical ToE Time T 1100 1138 1152 T™H -
ierica Acthve Display Perfod T 10ED 1CED 1380 ™ -
- ‘isrtical Acthve Blanking Perod T8 TETWED| S8 | TETVD T™H -
Hanzonal ToiE Time TH 22 | 2210 235 To -
Hon zontal Acthee Display Peaiod THD 19240 1520 120 To -
Honzontal Active Blanking Perod THE T=THD| 300 | T™H-THD To -
IHPUT SHEHAL TIMING DIAGRAM
-4 T a
- Tun . . |
e — 1 LI LI [ ]

Tu

+ .'-|
OCLE - MUy e—nrrn U1
I L WS ;

- | L

mal 1




4.6 POWER ON/OFF SEQUENCE
The power sequence specifications are shown 35 Te failowing tabie and diagram.

Poweer T Resiar

(3]

|
|
e 1%
F ) L 2
— O 3 = E
=P Dizplay Bimsh Vides b T Sowme | Black Widen
]
+F0 from Eink oy
=AU Chamne Bl Chanse| Cperaticnal
= R S | 17 =
Lish
Jilain Lirk D . el alel ‘Vides Dala kil o o
Ta=ireg
- rle—rla T
=] | - - .5}
rE = iy
- Poser Supniy or
LED: Converter, . I._-' ;
LED_vocs | 0¥ - i
—I-I'-\.' e I.|.|—|—
—] k& |a— —] b
- LED Converber .
Dimming Signal, 0%
LED P&
—| W | —_—] b —
-LED Corrsrier
Enabie Sigral, OV
LED EN




Timing Specifications:

Walue
Faramster Cescrintion o e ) =
H Povear 3l fise ime, 1076 bo S8 .5 1 -
Automaic Back ideo
Qereraton prevemts
7 Deday firom LCDVCCS 10 black 200 display noise untl vald
vidao ga-qemﬁjr widen dats ks reoeivwed
from e Eounce {see
Mobes Z and 3 Bekoaw]
Sink AL Chanme]
3 Deday from LCD VOGS o HPD 200 st b nperational
high Weeon HFD Fikghi (s e
fdoic . vt |
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2 ! 3
U0 trom Source %o power of ource =t PECEiing ke or of
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by ﬁmm'm'“’“& WEO | snure [ 0 | ms -
t, Emfﬁﬁmm Source | 1 - | me -
t, ﬁm"ﬂ Emm"g Sl | cope | 4 - | me -
b Eﬁeﬂmﬂrﬁm SR | couma | 4 - | ms -
i Emfﬁ SAL | soyme | - | me -

Mote (1) Please don't plug or unplug e Interface cable when system Is lumed on.
Mote (2) The Sink must Inciude the abilty to automatically generate Biack Video autonomously. The Sink must
autornatically enabie Slack Video under the foliowing condions:
- Upon LCOWCT power-on (within T2 max)
- WWhen the "NchideoSiream Flag” (VEHD Bt 3) is recelved from the Source (at the end of T3)
Mote (3) The Sink may implement the ablity to disabie the automatic Biack Video function, & descrioed In
Mrte (2), above, for system development and debugging purposas.
Mote {4) The Sink must support ALX Channel polling by the Source Immediately following LCIAVCC powes-on
withcat causing damage fo the Sink device (the Source can re-Iry If the Sink Is not ready). The Sink
must be abie b response fo an ALK Channel ransaction with the me specified within T3 max.



2.1 TEST CONDITIONS

3. OPTICAL CHARACTERISTICS

ftem Symion Vaue Onit
Ambiert Temperamre Ta 2.2 iC
Ambsert HUmidRy Ha 50:10 BLRAH
Suppiy Volage Vi 33 v

input Signal ACCOMING to typical valle I -3, ELEGCTRIGAL GHARAC TERISTICS
LED Light Bar Input Cument L | 135 | mA

The mezsurement methods of oplical charadsnslics are shown In Seclion 5.2, The following Items
should b= measured under the test condilons described In Secion 5.1 and stabie ervinmnment shoan In

Mote (5],

2.2 OPTICAL SPECIFICATIONS

l=m Sverbo Conaltion M | Tw. | Max | Unit | Noie
Cormrast Ratio oA con | s00 | - - fﬁl:ﬁi"l
REEpONsE Tn - 3 g ms
me Tr - 8 13 s (3 A7)
Averade Luminarce of White | Lax 251 350 _ ey [t';:!:i?!'i"l
Riad Rx B =, i =" 0518 .
RY | viewing Momal Ange 0340 "
[ ER] .
Color bl =T Typ - [OEE0 | yps [ |CO00
Chromaticity . Bx 003 [O.152 | 0.03 -
- Ei 0081 ——| achy
- Vix VELE -
Wy 0329 -
Horlzontal (——=- G -
Viewing Angie By R 1 40 | 43 | peg [Wiewn
ertical i L 15 [ 20 | - gAngie
By an | 25 -
Whilz Varation of 5 Points | Wi, a0, &, =0 &0 ) i “ [5?5?].




Moke (1) Definition of Viewing Angle (ux, ay);

Sixs = O

Mote () Definition of Contrast Ratio (CR:
The conrast m@io can be caiculated by the Tollowing Expression.

Confrast Ratlo (CR) = L63 7 L0

L5637 Luminance of gray level £3

L 0: Luminance of gray level O

CR=CR 1)

CR {X) Is comespondng to e Contrast Ratio of the point X at Figure In Mot [5).
Mote (3) Definiion of Responsa Time (Ta, Tr):

-

0%

[
Cplical

Fims o o

Mote (4) Definiion of Average Luminance of White [Lawx):
Measume the luminance of gray level 63 at 5 points
Luwr =L {1H L (21 L {3 L {41 L (5] 75
L {x} Is comesponding to the luminance of the point X at Figure In Mote 5)



Mote |3) Mieasuremenit el
The LD moduie should be stablized at given temperature for 20 mirees to avold abnapi

temperature change during measuring. In order to stabllze the luminance, the maasurament
should be executad ater lightng Backight for 20 minutes In 3 windiess room.

/_CI'_'I Module

__,.r"'f LCD Panel

USB2000 or equivalent C5-2000T or equivalent

==

Center of the Screen

] LI Shisid A
500 mm N

lArmbdent Lumiremos < 2 jux]

Mote (&) D=iniZon of White Vanadon EW)
Measure the luminance of gray lewsd 63 at 5 polnts
ey, = {Alimimum [L (1) ~ L §57] # B [L {11 ~ L (SID™100%

IR e e e
1l | | Ao
= | ? | \Ji} | () - Tmst Font
; ,J]} i \J]] i + Xmdin 13
]
. h L J) i
—é ) IJ.I W s C =
1 = =+ Artive ara3

Mate (7] The ksbed oplical specifications refer to Te Inital vaiue of marmfachure, bt the condltion of
the specifications afier long-Emm operafon will not e wamanisd



& RELIABILITY TEST ITEM

Test lem Test Corsdtion Mote
High Temperature Storage Test 50°C, 240 hours
Low Temperaiure Shorage Test -2PC, 240 hours
Themal Shock Storage Test -G, D.Shour-—- 607, D.Shour; 100cycles, 1hour'cycle
High Temperatre Operation Test  |50°C, 240 hours (142
Low Temperabure Operation Test  [0°C, 240 hours
mﬂ‘m’"”“ﬂ‘““'“h S0°C, RH BOR, 240h0urs
150pF, 33057, 1secioycle
ESD Tesl (Dperabion) [Condifion 1 2 Comact Dischame, =58 (1)
iCondition 2 - Alr Discharge, = 15KV
Shock [Non-Cperating) iﬂ&ﬂfzm. naif sine wave, 1 time Tor each direcion of 3
Vibration {Mon-Cperating] :‘I.:..Eﬁyb-ﬁﬂﬂklzﬂrhem'e,aﬂmmﬂe. 1y for each (13)

Mote (1) critenia: Normal display Image with no covious Non-unifomity and no line defiect

Mote {2) Evaluation should be teshed afer storage at room temperature for more than two hour

Mote (3) Af festing Vibration and Shock, the flxture in hoiding the moduie has to be hard and ighd enough
50 Mat the module would not be twisted or bent oy the fdurs




