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1.0 GENERAL DESCEIPTION

1.0.1 iniroduction
ET156F+05-R is a color active matrix TFT LCD module usir:g amorphous silicoin TFT's
(Thin Film Transistors) as aii active switching devices. Ttiis module has a 15.6 inch diagonally
measured active area with FHD resolutions (1920 horizontal by 1080 vertical pixel array).
Ezch pixel is divided into RED, GREEN, BLUE dots which are arranged in vertical stripe and
this module can dispiay 16.7 M colors.
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1.0.2 Features

M LVDS interface
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1.0.3 Application
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1.0.4 General Specification

< Table 1. Generai Specifications >

- -

Parameter Specification Unit Remarks
Active area l 344.16(H) x193.59(V) d mm
Number of pixels 1920 (H) %1080 (V) _Pixels
Pixel pitch v 4 179.25(&) x179.25(V) ) mm
Pixel arrangeme'nt RGB Vertical stripe T
Display cciors 16 Msbit) h Colors J
Display mode Normally Black 4
Dirnensional outline 353.36*208.09*6.6 mm
—B:cknght power consu.-np;;n 12.8W Ty, ¥ N W
Weight TBD g

Surface treatment Anti-Glare
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2.0 ABSOLUTE MAX:iUM RATINGS

The followings are maxiriuim values which, if exceed, may cause faulty operation or
damage to the unit. The operational anc non-operational maximum voltage and current
values are listed in Table 2.

< Table 2. Environment Absolute Maximum Ratings>  [Ta =25 : 2 °C]

Parameier Symbol Min. Max. Unit Remarks
Operating Temperature Top 20 | +70 | °C
Storage Temperature % TSL -30 +-8_Ci °C S -4
Operating Ambient Humidity Hop -20 +80 | ggRH | Ternperature
Storage Humidity Hst -30 : +85 | %RH <
Note3
Heat Release Requirement Trls 15 °C gf%g:tﬁ%
A N N | &
Note:

1. These range above is maximum value noti the actual operating temperature . Actua!

Operating temperature is no more than 4C°C. and temperature refers to the LCM surface
temperature ;

2.BOE is not responsible for product problems beyond the use conditions.

3.\When the ambient temperature is T °C, the surface temperature of Panel can not
exceed (T+15)°C.
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3.0 ELECTRICAL SPECIFICATIONS
3.0.1 TFT LCD Moduie

< Tahie 3. LCD Module Eiectrical Specifications > {Ta =25 :2°C]
Parametey Min. Typ.. Max. Unit Remarks
_E;wer Supply Voltage Vpp | 3.0 ;3 3.4 > \Y Note i
Power Supply Inrush.éurrent Tanich . | . 3 A _Note3
Power Supply h_Mosaicﬁ ] 326 420 mA !
G RGB | - 478 620 mA i
Mosaic | Py 5 | 1.08 1.4Q W
RGB | Pecs 1.57 2010 W
Power Consumption
Bl.U Prr 3 . . W | Note2
I Total Bl : s - W @Mosaic

3.0.2 Backlight Driving

The backlight system is an edge-lightina type with white-LED.

(It is usually required to measure under the following condition: Ta=25°C+2°C)

Parameter Symbat Min. Typ: Max. ‘ ~ Unit L Remark
|
PD(:i\\//veerr supply voltage for LED Vit 8D vV
LED Power consumpiion PLep : \  8 7127.§ 7\,/\,'””
EN Control Levei e
LED Forward Voltage Vr i 30.0 320 \Y &
LED Forward Current e 400 : mA
LED tifetime N/A 50,000 |  _ : Hour
AR
ot Control | oM High Level 2 v
? PWM Low Level 0 i 0.8 v h

PWM Control
Frequency Fpw 200 20 KHz

: : %
Duty Ratio 2 ) . 1CO % P
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4.0 INTERFACE CONNECTION.
4.0.1 Electrical Interface Connection

The electronics interface connector is 20455-040E.

<Table 6. Pin Assignmernts for the Interface Connector>

Terminal Symbol : : Functions
Pin No. | Symbol | N Description
1 LED_VCC LED Power Supply,12V(typical)
A LED VCC LED Power Supply, 12V (typical)
3 ' LED VCC LED Power Supply,12V(typical) j
4 LED VCC LED Power Supply,12V(typical)
5 < GND Ground > 3 =
b— GND Ground ; ¢ ) S
A GND Ground X B
8 GND Ground
; 9 LED_EN | _LED Enable R
” 10 LED_ PWM | LED PWM Contro!
11 LCD_ VCC | LCD Power Supply,3.3V(typical)
12 LCD_VCC LCD Power Supply,3.3V(typical) _1
o LCD VCC LCD Power Supply,3.3V(typical) ~
14 NC No Connection
15 NC No Connection Kb
16 NC No Connection b,
17 Pl GND Ground &
18 | RXO0- -LVDS differential data input _
19 RXO0 -+ +LVDS diffeiential data input 8
2 RXO1- LVDS differential data input &
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4.0 INTERFACE CONNECTION.

4.0.1 Electrical Interface Connection.

l_TerminaI Symbol Functions
Pin No. Symbol Description :
21 “RXO1+ +LVDS differentiai data input :
22 ~ RXO2- -L.VDS differential data input
23 RXO2+ | +LVDS differential data input
24 GND Ground
25 X RXOC- -LVDS differential clock inpu-t _
20 RO +LVDS differential clock input 5
| 27 GND Ground o N
-~ 28 RXO3- -LVDS differential data input =
29 RXO3+ +LVDS differential data input > >
30 RXEO= -LVDS diiferential data input
31 __RXEO+ +LVDS differential data input
32 __RXE1- -LVDS differential data input
33 RXE1+ |_+LVDS differentia! data input &
SO | GND | Ground A
35 RXE2- -LVDS differential data input 2 4
36 RXE2 + +LVDS differential data input g
37 RXEC- -LVDS diiferential clock input
38 RXEC+ +LVDS differential clock input ~
39 RXE3- _|_-LVDS differential da’cma'input b3
40 he RXE3+ +LVDS differential data input
Your Reliable Display Panel and Touch Embedded Solution Enterprise [=]: : ’E %ﬁ St
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4.2 Data Input Format

Figure S. Pixel Format

(1,1 (2.1) (1919.1)  (1920,1)

(1,1080) (2,1280) (1919,1080) (1220, 1080)

Dispiay Position of Input Data (V-H)

Figure 6. Scan direction

=4

Source
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5.0 SIGNAL TIMING SFECIFICATICN

5.0.1 The GV156FHB-N10 is operated by th:e DE only.

Item Symbgls Min Typ Max Unit
Clock Frequency 1/Tc 141.8 143.8 | 1457 Nitiz
E 1118 1128 1138 lines
Frame Period Tv 4 60 f Hz
5 16.67 | 8 ms
Vertical Display Period Tvd ; . 1080 . lines
: e :
One line Scanning Period Th 2114 2124 2134 clocks
- -+
| Horizontal Di splay Period Thd . 1920 : clocks :
Ff !
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5.02 LVDS Electrical Specification
The specification ofthe LVI3S Rx interface timing parameter is shown in Table 4.

<Teabic 4. LVDS Rx Intertace Timing Specification>

Symbol Symboi Min Typ | Max | Unit |

Rate | LVDS dats rate per pair 400 i 1000 | Mbps
Fclk LVDS ir:put—clock freqt:ency 57 . 143 "MHz
VA | Differential input high threshold . ] 0.1 V
Vil Differential input low threshold -0.1 . C EN
vVem LVDS common mode voltage | 0.9 . 14 \Y%
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6. SIGNAL TIMING WAVEFORMS OF INTERFACE SiGNAL

6.01 Sync Timing Waveforms

V-Sync Over 3 H-sync
L o - gt
s g & &
! | | ! !

7 Fix H-Sync width Area : -
DE A— n—ﬁ U |_| |

1) Need over 3 H-sync during V-Sync Low
2) Fix H-Sync width from V-Sync falling edge to first rising edge

6.02 Vertical Timing Waveforms

R7 ~ RO ‘ |
G7 ~ GO o ems %2 o Ltg-oxo | nvalia Data i
B7 ~ BO 4 ! . = s

b ACTO R O]
A=y
ferp e
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6.03 Horizontal Timing Waveforms

MCLK

DE

7 ~RA0
GA7.~GAO
BA7 ~BAO DI | D2 | Dn

T
| | | PL078 |D1079 |D1080 | Invalid

MCLK

Data
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7.0 POWER SEQUENCE

To prevent a latch-up or DC operation of the .CD module, ifie power on/off
seguernceshall be as shown in below

90%

ov 10

Power Supply DD L 3
- =
T
Tcorn Feset
_ ,r Valid i
H [ x ]
Interface Signal (LVDS) o &K Viden '
Ty
b
OF¢ E 1 . OFF
Power for LED N . LE% ON : N
Value
Parameter N Units
Min. Typ. Max.
T1 0.1 5 8 (ms)
B2 3 8 i (ms)
T3 0 i . (ms)
b - ﬁ—. —
T4 300 8 ! . (ms)
T5 300 8 . (ms)
T6 0 . 50 (ms)
T8 500 : : : (ms) |

gl

B °i’?‘%
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8.0 OPTICAL SPECIFICATION

8.0.1 Overview
The test oi view angle range shall be measured in a dark room (ambient luminance < 1lux and
temperaiure = 2542°C) with the equipment of {_uminance meter system (Gonicmeter system
and TOPCON CS2000/CA310) and test unit shall be locaizd at an approximate distance 50cn
from the LCD surface at a viewing angle of € and ® equal o 0, . We refer tc 99=0 (=63 ) as the

3 o’clock direction ﬁthe ‘right”), 8 @=90 (= 912 ) as the 12 o'clock directicr: (“‘upward”), 8 ©€=180
(= 89 ) as the 9 o'clock direction (“left’) and 6 @=270(= 66 ) as the 6 o’clock direction (“bottom”).
While scanning 6 and/or @, the center of the measuring spot on the Display surface shall stay
fixed. The luminanrce, color and tniformity (eic) should be tested by CS2000/CA310. The

backlight should be operating for 10 minutes prior to measurement. VDD shall be 3.3 : 0.3V at
25, C. Optimum viewing angle direction is 6 ’clock
<Table 5. Optical Specifications>

N !
Parameier Svimibol |Conditior:i Min. Typ. ! viax. Unit | Resmiark
O, 85 86 . Deg.
Horizontal -—— e §9 5
& ) 8 ag.
Vle\Afng Angle -~ 9 CR > 10 a Note 1
range O, | 85 89 - | Deg.
Vertical ———— y o
O 385 89 z Deg.
Luminance Contrast ratio CR ©=0. | 1000 | 1200 = Note 2
Lutninance ¢
(AA Center) - " il
Luminance uniformity 13pt Yu 68 74 %
Color Gamut| sRGB CIE1931 | ©@=0, 76 &N 9%,
| Y% r only
{ Wx o 7 &
Reproducticni : [ . Typ | Typ ;
White ©=0, | 004 +0.04 Light
of colcr Wy : J 0.355 :
Response Time Tr+Td as %50 c 30 35 ms Note 6
s e | ° .-
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Notes : 1. Viewing angle is the angle at whic!: ine contrast ratio is greater thar 10. The
viewing angles are determined for the horizontal or 3, 9 o’clock direction and
the vertical or b, 12 o’clock direciion with respect to the optical axis which is
normal to the LCD surface (sse FIGURE 1).

2. Contiast measurements shall be made at viewing angle of ©= 0 and at the
center of the LCD surface. Luminance shall be measured with all pixels i
the view field set first to white, then to the dark (black) state . (see FIGURE
1) Luminance Cecntrast Ratio (CR) is defined mathematically.

Luminance when displaying a white raster
CR = - - -
Luminance when displaying a black raster

3. The color chromaticity coordinates specified in Table 5. sha!l be calculated
from the spectral daia measured with all pixels first in red, green, blue and
white. Measurements shall he made at the center of the panel.

4. The electro-optical response time measurements shall be made as FIGURE
2 by swiiching the “data” input signal ON 2nd OFF. The times needed for the
luminance to change from 10% to 90% is Tr, and 90% ¢ 10% is Td.

Your Reliable Display Panel and Touch Embedded Solution Enterprise

For mcre information about corprehensive display panel aitd iouch embedded solution, welcome contact us at: https://www.youritech.com
info@youritech.com



W.OUL!'Rilech

— i R R — Product Specification ET156FH05-R

8.0.2 Optical measurements
Figure 1. Measurement Set Up

Photo detector
(CA310;

LCD panel

Center of the screen

TFT'Li o wg LCD panel
TFT-LCD module W l

I . |
1
Center of the screen

Photo detector
(TOPCON'CS2000)

View anael range, uniforrnity, etc. measurement setup  Flicker, measurement setup

Figure 2. Response Tinie Testing

(

) 7
Display data Black (TFT OFF) White (TFT ON)

by

Black { TFT OFF)

o
Optical lggo//o
Response N
10%
0%

Time
The electro-optical response time measurements shall be made as shown in
FIGURE 3 by switching the “data” input signal ON and OFF. The times needed

for the luminance to change from 10% to 90% is Tr and 90% to 10% is Td.
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10.0 RELIABILITY TEST

The Reliability test items and its conditions are shown in below.

<Table 9. Reliability test>

No Test Items | Conditions. Remark

1 High temperature storage test | Ta = 380°C, 240 hrs

2 Low ternperature storage: iest Ta=-30°C, 240 hrs

r1igh temperature cperation {
A& P Ta = 70°C, 240 hre

B L &£,

4 tL:S\;v temrerature operation Ta = -20 °C. 240 hrs

High iemperature & high
S | humidity | Ta=60 °C, 90%RH, 240 hrs
operation test

Non-

6 | Therma! shock Ta=-30 °C ~ 80°C (0.5 ir), 100 cycle operation

5*5 RPattern, 2hrs 25°C : 2°C, check
7 | Image Sticking Patiern Gray 127, after 5 mins, the
mura must be disappeared completely |

Note : After the reliabiiity test, the product only guarantee function normaliy without any fatal
defect (non-display, iine defect, abcrmal display etc ). All the cosmetic specification is judged
before the reliablity test.

Your Reliable Display Panel and Touch Embedded Solution Enterprise

For mcre information about cornprehensive display panel aind iouch embedded solution, welcome contact us at: https://www.youritech.com
info@youritech.com



