1. General Description

The LP136WF4 iz a Color Active Matrix Liquid Crystal Dizplay with an integral LED backlight zystem. The
miatrix employs a-3i Thin Film Transistor as the active element. |t is a transmiszive type display operating in
the normally black mode. This TFT-LCD has 15.6 inches diagonally measured active display area with FHD
resolution (1920 horzontal by 1080 verlical pixel amray). Each pixel iz divided into Red, Green and Blue sub-
pixelz or dots which are arranged in vertical stripes. Gray scale or the brightness of the sub-pixel color iz
determined with a 6-bit gray zcale signal for each dot, thus, presenting a palette of more than 262,144
colorz. The LP156WF4 has been designed to apply the interface method that enables low power, high
speed, low EMI. The LP156WF4 iz intended to support applications where thin thickness, low power are
critical factors and graphic dizplays are imporiant. In combination with the vertical arrangement of the sub-
pixelz, the LP1368WF4 characteristics provide an excellent flat display for office automation products such az
Motebook PC.
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2. Absolute Maximum Ratings

The following are maximum values which, f exceeded, may cause faulty operation or damage to the unit.

Table 1. ABSOLUTE MAXIMUM RATINGS

Values )
Paramster Symbol nits Motes
Min Mz
Power Input Voltage VEC -0.3 40 Ve at 25+ 5oC
Operating Temperaturs Tos i o0 G i
Storage Temperature Hsr -20 il *C 1
Operating Ambient Humidity Hop 10 20 %RH 1
Storage Humidity Hsr 10 20 “%RH 1

Mote ; 1. Temperature and relative humidity range are shown in the figure below.
Wet bulb temperature should be 38°C Max, and no condensation of water.

Miote : 2. Storage Condition is guaranteed under packing condition.
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3. Electrical Specifications

3-1. Electrical Characteristics

The LP158WF4 requires two powsr inputs. The first logic is employed to powsr the LCD electronics and to

drive the TFT array and liquid erystal. The second backlight is the input abowt LED BL with LED Driver.

Table 2. ELECTRICAL CHARACTERISTICS

Values
Farameter Symbol Unit Notes
Min Typ Max

LOGIC -

Porer Supply Input Voltage Vo 30 3.3 36 W

Power Supply Input Current | Mosaic lco 310 360 ma&, 2

Fower Conmsumpticn Pcc 1.0 12 W 2

Pomarer Supply Inrush Current lee - 1500 &, 3

Differential Impedancea Zm 20 100 110 0 4
BACKHLIGHT : { with LED Driver)

LED Power Input Voltage ViLED T.0 12.0 21.0 W 5
LED Fower Input Curment =D 385 285 mA&, i
LED Power Consumption FLeD 4.8 47 W sl
LED Power Inrush Cument ILen_r - 1500 m&, T
PWM Duty Ratio il - 100 % 8
PN Jitter 0 - 0.2 % g
FWM Impedance ZPWM 20 40 il k2

FWM Freguency Fram 200 - 1000 Hz 10
FWM High Level Voliage Vewu_k 3.0 - 5.3

PWM Low Lewvel Valtage VL a - 0.3

LED _EM Impedance ZPWM 20 40 i} kO
LED_EM High Yolage WLED_EM_H 3.0 - 5.3 W

LED EM Low Voltage ViED_EM_L 0 - 0.3 W

Lifa Time 10,000 - - Hrs 11




Mote)
1. The measuring position is the connector of LCM and the test conditions are under 25°C, fw = B0H=,
Black patiem.
2. The specified loc current and power consumption are under
the Veo = 3.3V, 25°C, fv = B0Hz condition and Mosaic pattemn.

2. This Spec. is the max lbad condition for the cable impedance designing.
3. The below figures are the measuring Voo condition and the Voo control block used.
The Voo condition is same as the minimum of T1 at Power on sequence.
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4. This impedance value is needed for proper display and measured form eDP Tx to the mating connector.

5. The measuring position is the connector of LCM and the test conditions are under 25°C.

. The current and power consumption with LED Driver are under the Vied = 1220V , 25°C, Dimming of
Blax luminance and White pattern with the normal frame freguency operated(G0Hz).

7. The below figures are the ring Vled condition 12.0V
and the Vied control bbchq‘i&d. Rising time 00%
VLED control block is same Voo control block. ViED

o 10%%

1
——»l 0.5ms
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8. The operation of LED Driver below minimum dimming ratic may cause flickering or reliakbility issue.

8. If Jitter of PWM is bigger tham maximum, it may induce flickering.

10. This Spec. is not effective at 100% dimming ratio as an exception because it has DC lavel equivalent
to OHz. In spite of acceplable range as defined, the PAWM Frequency should be fived and stable for
mare consistent brightness control at any specific level desired.

11. The life time is determinad as the time at which brightness of LCD is 50% compare to that of minimum



3-2.

This LCD employs two interface connections, a 30 pin connector used for the module electronics interface and

nterface Connections

the other connector used for the integral backlight system.

Table 3. MODULE CONNECTOR PIN CONFIGURATION [CTH1)

Pim Symbo Dieseription Motes
i W Mg Connecton [Interfaca Chip]
--------------------------------------------------------------------------- 1.LCD:
b = o e "
........ BN | SR e K T eeeeeeeeeeeeaae|  TLL TL2370DP (LCD Controfier
3 Lanel M -::umF.EmEn‘lf"gn_]F_mE i ||'Im|.|lj|"'|g eliP Recelver.
PR 1 """""" T H_MHLE """"""""""""""" 2 Sysiem : TBD or equivalent
________ el p o |Tmeslgna-Man Lane 1 .| ©nto PN compatioe with 200
i |eHD High Speed [Maln Link) Ground
"""""""""""""""""""""""""""""""""""""" [Connector]
IS et S A e KN38-305-0.5H, HRS, 30, 0.5
T |Lanel p True Signal-Maln Lane © or s compatibies
& |GHD High Speed [Maln Link) Ground
9 |auE P T Signal-Audiary Charine
I [I:IZII'IHECHH |:-In armngumanu
O |aug M Compement Sigraksuilary Channel
11 |END High Speed [Main Link) Sround an L
........................................................................... |-|IIIIIIIIIII-IIIIIIIIIIIH |-|
12 |yeo LCD Loghc and driver power (3.3V Typ.)
13 |yveo LSO Loghe and driver power (3.3V Typ.)
--------------------------------------------------------------------------- LCD Module Rear View
14 (Mo Mio Conmection [ !
15 |eHD LCM Ground
16 |GND LCM Ground
o . o .
e ] Posgaon | Sye—
18 |GND LCM Ground (LED Backight Ground) 1. Pin for P-Vicom - #24, #25
19 |GND LCM Ground (LED Sackight Ground) 2. P-Veom Agdress - 01010000
2 |eHD LCM Ground (LED Backight Ground)
21 |eND LM Grourd (LED Backlghi Grourd)
2 |LED EN LED Backlight On/OmT
N T | System PWM Signal Ingut for dimming
4 (WC Mo Connaction
5 [HC Mo Connaction
% |yLED LED Backlight Power {7.0V-21V
B T | LED Backlight Power (7.00-21v)
B | LED Backlight Power (7.0v-21v)
R P | LED Backlight Power (7.00-21vw)
U o Conrectian




3-3. eDP Signal Timing Specifications
3-3-1. DC Specification
The VESA Display Port related AC specification is compliant with the VESA Display Port Standard vi.1a.

W - -
"|I Illlln' L

Description Symbol | Min | Max Linit Motes
120 - For high bit rate
Differential peak-to-peak Input voliage VDIFF pp 'y
40 - For reduced bit rate
Rx O commen mods voltage WICM a 2.0 W -

3-3-2. AC Specification
The WVESA Display Port related AC specification is compliant with the VESA Display Port Standard v1.1a.

Diescription Symibol Mim | Typ | Max | Unit Miotes.
Unit Interval for high bit rate Ul High_Rate ) 470 ) - Range is nominal =350ppm.
(2.75bps/lane) CisplayPort Link Rx doss not

require local crystal for link

Unit Interval for high bit rate clock generation

Ul_Low Rate - | 817 - 33
(1.82Gbpslane)
W Rx-SEEW- -
Lame-to-Lane skew INTER_PAIR - - | 200 ps |-
V Rx-SKEW- - - 100 | ps | For high bit rate

Lame infra-pair skew

INTRAFPAIR || . | 300 | ps |For reduced bit rate




J-4. Signal Timing Specifications

This is the signal timing required at the input of the User connector. All of the interface signal timing should be
satisfied with the following specifications and specifications of eDF Tx'Rx for its proper operation.

Table 6. TIMING TABLE

ITEM Symbaol Min Typ Max Unit Note
DCLE Frequency Fruie - 138.7 - MHz eDP 2 Lane
Period { - 2080
Heync | Width - - a2 : (LK
Width-Active tas - 1820
Period te - 1111
VaIme T idth - - 5 - tHP
Width-Active T - 1080
Horizontal back porch e - &0 LK
Data Horizontal front porch tuep - 48
Enable | vartical hack porch - - 23 .
Vertical front porch b - 3

Appendix) all reliabilities are specified for timing specification based on refresh rate of 80Hz However,
LP156WF4 has a good actual performance even at lower refresh rate (e.g. 40Hz or 50Hz) for power saving
mode, whereas LP156WF4 is secured only for function under lower refresh rate. 80Hz at Mormal mode, 50Hz,
40Hz at Power save miode. Don't care Flicker level (power save mode).

3-5. Signal Timing Waveforms
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3-6. Color Input Data

Reference

The brightness of each primary color (red, green and blus) is based on the G-bit gray scale dats input for the

color ; the higher the binary imput, the brighter the color.

wversus data input

Table 5. COLOR

DATA REFERENCE

The table below provides a reference for color

Input Color Data
color RED GREEN BLUE

MSE LS8 | M5B LS8 (M5B L58
RS R4 R3 R2 R1 RO|GS G4 &3 G2 51 G0|85 B4 B3 B2 B1 8O
Black a | o a | o a a a o o o|o 0 a a a a
Red | o1 o111 ®a o o0 o o oo o o o g @
Green | ® o o o o o1t 1 1 1 1 1o o @ a @ @
Basic |Bue | ®m o o a o oo @ o o o o)1 1 1 1 1 1
Coler  |Cyan | @ o o a o o[t 1 1 1 1 1)1 S
Magents | T 11| o o o o o o1 1 1 1 1 1
Yellow | T R 1 1 1 1 1 10 o o o o oo
¥White 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RELD (00) a | o a | o a a a o o o|o 0 a a a a
RED(M} o © o o © 1o @ @ o o o8 o & a o o
==~ J 1 L
RED(82) |1 1 o1 olo @ o o o oo o o o a @
RELD (83) 1 1 1 a a a o o o|c L a a a a
GREEM (00) a o o a o I|a a a o o o|o O a a a a
GREEM(@®1) |a © o o © o@o @ o o o 1o o & a o o

GREEM
GREEM@2) ([0 © 0 © o0 o1+ 1 1 1 1 oo o o o o @
GREEM(83) [0 © o0 © o o1 1 1 1 1 10 © © © o @
BLUE {D0) a o o a o I|a a a o o o|o O a a a a
BLUE(M) |a © o o © oo @ o o o oo o @ a @ 1

BLUE
BLUE@2) |0 © o © © oo @ @ o o o/t 1 1 1 1 @
BLUE(63) |0 © o0 © © oo o © o o oft 1 1 1 1 1




3-7. Power Sequence

— T1 4— — T.” 3
Power Supply 0% A T . |
Fad o L
VGG 10% — EO R
— T: -+ I-q— T'l: —r
?DP Biazk Wided Vidan From Sounse | Bilack Video =
Display )
HPD “Ts* | |
from Sink
Sink I | | I
Aux CH l Aux Channel Opsrational [
- o qu"‘ "lT_Tl“ |
SOUrce Link _ N
Main Link Data Trainiig Idie Vald Viden Data Idke o off
|d|— TE -Il-l-i-Tl.:.-lidl- T_E_-ll- — Tgl-!—
T13|‘|— —|-|T|_| -
e
Ponwrer Supply
VLED 10°% —
Tic|= =T,
Dimming signal " sl | s5]
Of LED BiL B
PuM
LED onfoff Signal Tl el
Sigma
LED EM | Enabled |
Table 6. POWER SEQUENCE TAEBLE
i Limits i Limits
Timing | eduired, Uniits Motes Timing | Foduirsd L Units Notes
By Min | Max By Min | Max
T Source | 05| 10 | ms - Tia Source a 500 | ms
Ts Sink 0 | 200( ms - Ti Source - 10 | ms
Ty Sk 0 | 200 | ms - T Cowmee | 5 . me
Ty Source - - ms -
T Source | - i s i T Source | D5 | 10 | ms
3
o T, Souwrce | 0.5 10 | ms
Ta Source - - ms - =
T Sink 1| 5 e j Tis Source | 10 - ms
T Source | - - | mg [LG0 recommend Twe | Source | 10 L
o Min 200ms Tz Source i} - ms
T, Source | - - ms - T Source 0 - mis

Mote) 1. Do not insert the mating cable when system tum on.
2. Valid Data hawve to mest “3-3. eDP Signal Timing Specifications”
3. Video Signal, LED_EN and PWM need to be on pull-down condition om invalid statws.

4.-remm mend the rising sequence of VLED after the Voo and valid status of Video Signal turn on.




4. Optical Specification

Optical charactenstics are determined after the unit has been 'ON” and stable for approcdmately 30 minutes in
a dark environment at 25°C. The values specified are at an approximate distance 50cm from the LECD surface

at & viewing angle of @ and @ equal to 0=
FIG. 1 presents additional information conceming the measurement eguipment and method.
FlG. 1 Optical Characteristic Measurement Equipment and Method

. LCD Module Pritchard 380 or
Optical Stage(x,y) / equivalent

S0cm
Table 5. OPTICAL CHARACTERISTICS

Ta=25°C, VOC=3.3V, fu=80Hz, .= 138.7MHz

Farameter Symbod - Values Units Motes
Min Typ Max
ConbrastRabo  ________L.SR_| .. 400 | . LS N RN IS L]
Surface Luminance, white | Lo, | 280 1. 30 . T -l IS
Luminance Variation | GwatE [ RN IO . S S [ R R S
ResponseTime ... Tt Tl ... DU .. PR N 0] M A
Color Coordinates
""""""""" RED ol [ees [ eeas | wers | L]
R RY |... 0310 | 0340 | | 0370 .
GREEN ... GE ... 0.23% | _03% | .. 0.356 | e
R Gy _|... 0600 | 0630 | | 0660 | .
BUE BX _|... 0155 [..O155 | et N A
R By _|... 0.002 ..Dosz ). 0052 b
WHITE ] Wx | 0.283 | 0313 ) 0343
_______________________________________ Wy .09 | 0323 | 0358 ) | ]
MewngAngle e e e R
_xaws nght(e=0) | er | | I IS R .. <Li-.l E
_x =as, left (0=1807) | | o N PPN DTN .. - 1.4 FOSNRORNR
_yaus upiese0y | e N I IS R ... Li-.} E
______________ yads down (@=270%) @&d | 80 ) o fgemree) ]
Gray Scale ]




Mate)
1. It should be measured in the center of screen(1 Paint). Contrast Ratic (CR) is defined mathematically as

Surface Luminance with all white pizels

Contrast Ratio( 1 Paoint) =
Surface Luminance with all black picels

2. Surface luminance is the average of 5 point across the LCD surface S50cm fram the surface with
all pixels displaying white. For more information see FIG 1.

LWH = Awerage(L1,L2, ... LE5)

3. The variation in surface luminance , The pansl total variation (&5 WHITE) is determined by measuring LN

at each test position 1 through 132 and then defined as following numencal formula.
For more information see FlG 2.

& WHITE = MaximumiL1,L2, .. L13}/ Minimumi{L1,L2, ... L13)

4. Response time is the time required for the display to transition from white o black (rise timme, TrR) and
from black to white (Decay Time, Tr). For additional information see FIG 3.

5. Viewing angle is the angle at which the contrast ratio is greater than 10. The angles are determined

for the horizontal or x axis and the vertical or y axis with respect to the z axis which is nomal fo the
LCD surface. For more information see FIG 4.

6. Gray scale specification " fW = 80H=z
Gray Level Lurninamce [%] (Typ)

__________________ xS 1. S
L7 081

e 08 B3]

.~ N DU e SR
L31 2558

e 38 less ]

SN .S N ST ]

. <. SN DU T ]
LE3 100




FlG. 2 Luminance
<Measuring point for Average Luminamce & measuring point for Luminance vanation:>
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M + ........................ + ......... *. S
] & 7 é a T 10w
B 2 3
H\V: ACTIVE AREA
5 TR R i -] A - Hi4 mm
v -
s 1 1o B : Vid mm
» P o POINTS: 13 POINTS
1 12 393
W — & o
[
FIG. 3 Response Time Active Area
The response time is defined as the following figure and shall be measured by switching the input signal
for "black” and “white".
T, T
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FIG. 4 Viewing angle



5. Mechanical Characteristics

The contents provide general mechanical characterstics for the model LP1S6WF4. In additicn the figures
im the next page are detailed mechanical drawing of the LCD.

Haorizonta 359.5 £ 0 Smm
Outline Dimension ertical 223.8 £ 0. 5mm {with Bracket & PCB Board)
Thickness 3.2mm {max. )
Horizonta 347 6 0.5mm
Bzzel Area
Vertical 1888 0.5mm
Horizonta 344 164 3mm
Active Display Area
Vertical 183,502 0.3mm
¥ eight 350g (Mao.) F 340g (Typ.)
Suriace Treatment Glare treatment of the front polanzer




Mote) Unit[mm], General tolerance: = 0.5mm
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<REAR VIEW= Mote) Unit[mm], General tolerance: = 0.5mm
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