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1.0 GENERAL DESCRIPTION

1.1 Introduction

TVO80WUM-NLO is a color active matrix TFT LCD module using amorphous silicon
TFT's (Thin Film Transistors) as an active switching devices. This module has a 8 inch
diagonally measured active area with WUXGA resolutions (1200 horizontal by 1920
vertical pixel array). Each pixel is divided into RED, GREEN, BLUE dots which are
arranged in vertical stripe and this module can display 16.7M colors. The TFT-LCD
panel used for this module is adapted for a low reflection and higher color type.

MIPI Input Signal MiniLVDS Signal
Timing
o Controller TFT LCD Panel
= 1200 X 1920
21 vbp gC/DC
1 > amma
Vcom _|—'> Source Driver
V_LED // EPC
FB1-FB3
Back Light (SMD LED Array)

1.2 Features

® 4 Lane MIPI Interface

® Thin and light weight

® Display 16.7M colors(8bit)

® High luminance and contrast ratio, low reflection and wide viewing angle
® 3.3V for Logic Power

® RoHS Compliant
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1.3 Application
® Tablet & Application Mini-PC (Wide Type)
1.4 General Specification
< Table 1. General Specifications >
Parameter Specification Unit Remarks
Active area 107.64(H)x172.224(V) mm
Number of pixels 1200(H) ><1920(V) pixels
Pixel pitch 89.7 Lm
Pixel arrangement Pixels RGB stripe arrangement
Display colors 16.7M(8bits ) colors
Display mode Transmission mode. Normally Black
Outline Dimension 114.6 (H)x184.1(V)*x2.15 (TYP.) mm
Weight 80(max) gram
Surface Treatment HC, 3H, (Front Polarizer)
Back-light Bottom edge side, 3-LED Lighting Bar 7S3P LED
Type Array
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2.0 ABSOLUTE MAXIMUM RATINGS

The followings are maximum values which, if exceed, may cause faulty operation or
damage to the unit. The operational and non-operational maximum voltage and

current values are listed in Table 2.

< Table 2. LCD Module Electrical Specifications > [Ta=25+2 C]
Parameter Symbol Min. Max. Unit Remarks
Power Supply Voltage (LCD Module) Voo -0.3 5 \%
LED Forward Voltage
of every LED string Vieo 03 22.4 v
LED Forward Current
of every LED string leo i 30 mA
LED string Reverse Voltage Vi - 2 V
Operating Temperature Top -20 +60 T 1
Storage Temperature Tgr -20 +60 C

Note : 1) Temperature and relative humidity range are shown in the figure below.
Wet bulb temperature should be 39 'C max. and no condensation of water.

Relative Humudity

100

JU

80

60

40

Operating Range

(50, 50)

60, 27)

ZU

Storage Range

-40

-20

20

40

60

Temperature (C)
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3.0 ELECTRICAL SPECIFICATIONS
3.1 TFT LCD Module
< Table 3. LCD Module Electrical Specifications > [Ta=25+2 C]
Values _
Parameter Symbol Unit Notes
Min Typ. Max
Power Supply Input Voltage Voo 3.0 3.3 3.6 V
Note 1
Power Supply Current lop - 115 121 mA
LED F d Volt
orward Voltage Vieo | - 21 224 | v
of every LED string
Note 2
LED Forward Current | 21 mA
of every LED string LED
0.5(RGB)
P - : W Note 3
D 0.38 0.4(W) ote
P C ti
ower L.onsumption Py, i 1.32 1.41 w/o Driver
Protal - 1.7 1.81
Notes : 1. The specified current and power consumption are under the conditions at VDD
=3.3V, T=25" C, and fv = 60 Hz, at white pattern (TYP);
The specified current and power consumption are under the conditions at VDD
=3.3V, T=25" C, and fv =60 Hz, at R/G/B pattern (MAX)
2. Calculated value for reference (VLED X ILED)
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3.2 Back-light Unit
< Table 4. LED Driving guideline specifications > Ta=25+/-2°C
Parameter Min. Typ. Max. Unit Remarks
LED Forward Voltage Ve - 3 3.2 \ -
LED Forward Current I - 21 - mA -
LED Power Consumption Peo - 1.32 1.41 W Note 1
LED Life-Time N/A | 15000 | - | Hour | 'F=2TmA
Note 2
LED Forward Voltage
of every LED string Vieo i 21 22.4 v
LED Forward Current | i 21 i mA
of every LED string LED
PWMIN High 0.7x
PWMIN Level Vemi VDD - VDD \Y
Control
Level PWMIN Low i 0.3xV
Level Veuit 0.0 DD v
PWMIOUT VDD-
PWMOUT | High Level | VPwoH | 0.4 " " v
Control
Level PWMOUT | |, . ] GND | ,
Low Level PMOL +0.4
PWM Control Frequency Fewm 0.1 - 30 KHz
PWM duty Ratio Duty 5% - 100% %

Notes : 1. Calculator Value for reference V gp X | gp X 21= P gp

2. The LED Life-time define as the estimated time to 50% degradation of initial

luminous.
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4.0 OPTICAL SPECIFICATION

4.1 Overview

The test of Optical specifications shall be measured in a dark room (ambient luminance <
1lux and temperature = 25+2°C) with the equipment of Luminance meter system
(Goniometer system and TOPCON BM-5) and test unit shall be located at an approximate
distance 50cm from the LCD surface at a viewing angle of 8 and ® equal to 0°. While
scanning Band/or @&, the center of the measuring spot on the Display surface shall stay
fixed. The backlight should be operating for 30 minutes prior to measurement. VDD shall

be 3.3+/- 0.3V at 25°C. Optimum viewing angle direction is 6 'clock.
4.2 Optical Specifications

<Table 5. Optical Specifications>
Parameter Symbol [ Condition Min. Typ. | Max. Unit [ Remark
Horizontal 9, 80 85 - Deg.
Viewing Angle Q, 80 85 - Deg.
CR>10 Note 1
range Vertical O, 80 85 - Deg.
R 80 85 - Deg.
Color Gamut 55 60 - %
Luminance Contrast ratio] CR ©=0° 700 900 - Note 2
Luminance of| center )
White Points Y., 330 390 - cd/m? | Note 3
White
Luminance | 5 Points | AY5 0=0° 80 - - Note 4
uniformity -
White
Luminance | 13Points | AY13 67 ; - Note 4
uniformity
White Ch ticit * 0=0° ' ' Note 5
fie hromaticity w, -0.03 | 0.320 | +0.03 o
R, 0.629
Red R, 0.343
Reproduction G, e Typ. | 0.327 | Typ.
of color Green G, ©=0 -0.03 | 0.599 | +0.03
Blue B, 0.150
B, 0.085
Response Time Ta=25°C
(Rising + Falling) Trr ©=0° - 25 ) ms | Note 6
Gamma Scale 2.0 2.2 2.4
Cross Talk | CT ©=0° - - 2.0 % | Note 7
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Notes : 1. Viewing angle is the angle at which the contrast ratio is greater than 10. The
viewing angles are determined for the horizontal or 3, 9 o’clock direction and
the vertical or 6, 12 o’clock direction with respect to the optical axis which is
normal to the LCD surface (see FIGURE 1).

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

Luminance when displaying a white raster

CR =
Luminance when displaying a black raster

3. Center Luminance of white is defined as luminance values of 5Spoint
average across the LCD surface. Luminance shall be measured with all
pixels in the view field set first to white. This measurement shall be taken at
the locations shown in FIGURE 2 for a total of the measurements per display,
the LED current is set at 20mA.

4. The White luminance uniformity on LCD surface is then expressed as : AY =
Minimum Luminance of 5 (13)points / Maximum Luminance of 5(13) (points
(see FIGURE 2).

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

6. The electro-optical response time measurements shall be made as 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.

7. Cross-Talk of one area of the LCD surface by another shall be measured by
comparing the luminance (YA) of a 25mm diameter area, with all display
pixels set to a gray level, to the luminance (YB) of that same area when any
adjacent area is driven dark. (See FIGURE 4).
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4.3 Optical measurements

Figure 1. Measurement Set Up

Photo detector ;
(TOPCON BM-5A) il

N

Field = 1°
50 cm

LCD panel
. : Y / :
I - |

Center of the screen

TFT-LCD module

View angel range measurement setup

Figure 2. White Luminance and Uniformity Measurement Locations (5 points)

W
W/ Wit W/ W4

H/4

H/4

H 4

H/4

Center Luminance of white is defined as luminance values of center 5 points
across the LCD surface. Luminance shall be measured with all pixels in the view
field set first to white. This measurement shall be taken at the locations shown in
FIGURE 2 for a total of the measurements per display.

The White luminance uniformity on LCD surface is then expressed as : AYS =
Minimum Luminance of 5 points / Maximum Luminance of 5points (see FIGURE 2).
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Figure 3. Uniformity Measurement Locations (13 points)
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The White luminance uniformity on LCD surface is then expressed as : AY13 =
Minimum Luminance of 13 points /Maximum Luminance of 13 points (see
FIGURE 3).

The White luminance uniformity of 5 point is the same test method as 13 point
using FIGURE 2.

Figure 4. Response Time Testing

[{ (4
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0,
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90%
Response
10%
0% 1 me
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The electro-optical response time measurements shall be made as shown in
FIGURE 4 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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Figure 5. Cross Modulation Test Description

VIEW AREA VIEW AREA
256,150 768,150
D < L31 > | | O Yq(768, 300)
256,450 768,450
Y, (768,300) LO
YB - YA
Cross-Talk (%) = <100
YA
Where:

Y, = Initial luminance of measured area (cd/m?)
Yy = Subsequent luminance of measured area (cd/m?)

The location measured will be exactly the same in both patterns.

Cross-Talk of one area of the LCD surface by another shall be measured by
comparing the luminance (YA) of a 25mm diameter area, with all display pixels
set to a gray level, to the luminance (YB) of that same area when any adjacent
area is driven dark (Refer to FIGURE 5).
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5.0 INTERFACE CONNECTION.
5.1 Electrical Interface Connection
The electronics interface connector is FH26W-395-0.3SHW (05)
The connector interface pin assignments are listed in Table 6.
<Table 5. 1. Pin Assignments for the Interface Connector>
Terminal Symbol Functions
Pin No. Symbol Description
1 VCC Power Supply, 3.3V
2 VCC Power Supply, 3.3V
3 VCC Power Supply, 3.3V
4 VCC Power Supply, 3.3V
5 NC NC
6 NC NC
7 LED PWMIN PWM input
8 LED_PWMOUT PWM output
9 NC BOE use
10 NC BOE use
11 GND Ground
12 DO+ MIPI Input Data Pair DO+
13 DO- MIPI Input Data Pair DO-
14 GND Ground
15 D1+ MIPI Input Data Pair D1+
16 D1- MIPI Input Data Pair D1-
17 GND Ground
18 CLK+ MIPI Input Clock Pair CLK+
19 CLK- MIPI Input Clock Pair CLK-
20 GND Ground
R2010-6053-0(3/3) A4(210 X 297)
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<Table 5.2. Pin Assignments for the Interface Connector>

Terminal Symbol Functions
Pin No. Symbol Description

21 D2+ MIPI Input Data Pair D2+
22 D2- MIPI Input Data Pair D2-
23 GND Ground
24 D3+ MIPI Input Data Pair D3+
25 D3- MIPI Input Data Pair D3-
26 GND Ground
27 GND Ground
28 ID ID PIN (pull down to GND with Oohm,for BOE)
29 STBYB Standby mode select
30 LB1 LED-
31 LB2 LED-
32 LB3 LED-
33 NC NC
34 NC NC
35 NC NC
36 NC NC
37 NC NC
38 LED_vout LED+
39 LED_vout LED+

Note 1:ID PIN (for GND )

REGS

o {D 0 W RA00ES J_
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5.2 Data Input Format

(1,1) (2,1 (1200,1)  (1200,1)

#ﬁ

1 Pixel = 3 Dots

(1,1920) (2,1920) (1199,1920) (1200, 1920)
Display Position of Input Data (V-H)
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6.0 SIGNAL TIMING SPECIFICATION

6.1 Signal timing
ITEM SYNBOL min typ max UNIT
Frame Rate - - 60 - Hz
LCD
Pixels Rate - 156.8 156.8 159.9 MHz
Frequency fCLK 490 490 498 MHz
Period Telk 2.01 2.04 2.04 ns
Horizontal total time tHP 1343 1343 1366 toik
Horizontal Active time tHadr 1200 tok
Horizontal Horizontal Pulse Width tHsync 1 1 1 tok
. Horizontal Back Porch tHBP 32 32 32 toik
Timing
Horizontal Front Porch tHFP 110 110 133 toik
Vertical total time tvp 1946 1946 1951 ty
Vertical Active time tVadr 1920 ty
Vertical Pulse Width tVsync 1 1 1 t,
Vertical Back Porch tVBP 14 14 14 ty
Vertical Front Porch tVFP 11 1" 16 ty
Differential Swing VDswing 400 500 - mV
TX SPD
Bit Rate (MBPS) 980 980 995 Mbps
Data bit/
Pixel Fomat - 24 - pixel
Lane - 4 - Lane
Vertical
Sync
0 1
1 VsyE Invisible image
vBP
Visible image
VP
VAdr
VFP
¥
orizontal ] ;
" Sync' I uI_I i
I-I‘swr\C_—_= HBP—‘ HAdr =’= HFP_'_
=_‘ HP : R
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6.2 MIPI Rx Interface Timing Parameter
The specification of the MIPI Rx interface timing parameter is shown in Table 8.

'y M, M

LP-RX

Input High

:[ MIH MIN

LP- R

Threshold Region
k Vi
F 9 1L, MAX
------ WiHHS
LP=-RX HS-
Input Low HS-RX Comrliin RN T Womrxpomax
Input Made
Range |5 Range
v [ . T VE‘MH‘XDG, MiM
7 GMND
""""""""""" AN - Wins
| J L J
s Y
Low Power High Speed
Receiver Receiver

<Table 8. MIPI Rx Interface Timing Specification>

Item Parameter Min. Typ. Max. Unit

Common-mode voltage HS receive mode VCMRX(DC) 155 — 330 mV

Differential input high threshold VIDTH — — 70 mV

HS_RX Differential input low threshold VIDTL 70 — — mV

Single-ended input high voltage VIHHS — — 460 mV

Single-ended input low voltage VILHS -40 — — mV

Differential input impedance ZID 60 75 95 Q

LP_RX Logic 1 input voltage VIH 1100 | 1200 | 1300 mV

Logic 0 input voltage. not in ULPState VIL -150 — 150 mV
R2010-6053-0(3/3) A4(210 X 297)
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7.0 SIGNAL TIMING WAVEFORMS OF INTERFACE SIGNAL

CLKIN

Data

Tcph

Towl ; ; Tewh ; |
> P

+ Tdsu i Tdhd
- 70%

DEN

—p
70% 7‘ I
: First data >< 2nd data >< ><
30% lk I

>< Last data

I

"30%
70% |
4 Tesu
-~

S—
A
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8.0 INPUT SIGNALS, BASIC DISPLAY COLORS & GRAY SCALE OF COLORS
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9.0 POWER SEQUENCE
To prevent a latch-up or DC operation of the LCD module, the power on/off
sequence shall be as shown in below
Power-On/Off Timing Sequence:
Value
Remark
Parameter Min. Typ. Max. Unit
t1 0.1 20 ms
t2 1 20 ms
t3 20 40 ms
t4 200 - ms
t5 0.1 20 ms
t6 0.1 20 ms
t7 200 - ms
t8 0 20 ms
t9 0.1 20 ms
R2010-6053-0(3/3) A4(210 X 297)
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10.0 Connector Description
Physical interface is described as for the connector on LCM.

These connectors are capable of accommodating the following signals and will

be following components.

10.1 TFT LCD Module

Connector Name /Description

For Signal Connector

Manufacturer

Hirose

Type/ Part Number

FH26W-39S-0.3SHW(05)

10.2 LED Connector

Pin No. Symbol For Signal Connector

1 NC No Connection

2 LED_Vout LED Anode Power Supply
3 LED_Vout LED Anode Power Supply
4 NC No Connection

5 NC No Connection

6 FB1 LED Cathode Power Supply
7 FB2 LED Cathode Power Supply
8 FB3 LED Cathode Power Supply
9 NC No Connection

R2010-6053-0(3/3)
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11.0 MECHANICAL CHARACTERISTICS
11.1 Dimensional Requirements
FIGURE 5 shows mechanical outlines for the model TVO80WUM-NLO.
Other parameters are shown in Table 9.
<Table 9. Dimensional Parameters>
Parameter Specification Unit
Active Area 107.64(H)x172.224(V) mm
Number of pixels 1200(H) X1920 (V) (1 pixel = R + G + B dots)
Pixel pitch 89.7 um
Pixel arrangement RGB Vertical stripe
Display colors 16.7M
Display mode Normally Black
Dimensional outline 114.6 (H)x184.1(V)*x2.15 (TYP.) mm
Weight 80 (Max) gram
Back-light LED, Horizontal-LED Array type

11.2 Mounting

See FIGURE 6.

11.3 Glare and Polarizer Hardness.

The surface of the LCD has an low reflection coating and hard coating to reduce scratching.
11.4 Light Leakage

There shall not be obvious visible light from the back-lighting system around the edges of
the screen as seen from a distance 50cm from the screen with an overhead light level of

150lux.
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12.0 RELIABILITY TEST
The Reliability test items and its conditions are shown in below.

<Table 10. Reliability test>

No Conditions

1 High temperature storage test Ta =60 C, 240 hrs

2 Low temperature storage test Ta=-20 'C, 240 hrs

3 High tgmperature & high humidity Ta =60 C, 90%RH, 240 hrs power on
operation test

4 High temperature operation test Ta =60 C, 240 hrs

5 Low temperature operation test Ta=-20 'C, 240 hrs

6 Thermal shock Ta=-40 'C «— 60 C ,60hr, 50 cycle

7 High temperature & high humidity Ta = 60 ‘C, 90%RH, 240 hrs power off
Storage test

8 Electro-static discharge test Air : 150 pF, 330Q, +8KV
(non-operating) Contact : 150 pF, 330Q, =4 KV

13.0 HANDLING & CAUTIONS
(1) Cautions when taking out the module
* Pick the pouch only, when taking out module from a shipping package.
(2) Cautions for handling the module
* As the electrostatic discharges may break the LCD module, handle the LCD module with
care. Peel a protection sheet off from the LCD panel surface as slowly as possible.
* As the LCD panel and back - light element are made from fragile glass material, impulse
and pressure to the LCD module should be avoided.
* As the surface of the polarizer is very soft and easily scratched, use a soft dry cloth
without chemicals for cleaning.
* Do not pull the interface connector in or out while the LCD module is operating.
 Put the module display side down on a flat horizontal plane.
* Handle connectors and cables with care.
(3) Cautions for the operation
* When the module is operating, do not lose CLK, ENAB signals. If any one of these
signals is lost, the LCD panel would be damaged.
* Obey the supply voltage sequence. If wrong sequence is applied, the module
would be damaged.
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(4) Cautions for the atmosphere

* Dew drop atmosphere should be avoided.

* Do not store and/or operate the LCD module in a high temperature and/or humidity
atmosphere. Storage in an electro-conductive polymer packing pouch and under relatively
low temperature atmosphere is recommended.

(5) Cautions for the module characteristics
* Do not apply fixed pattern data signal to the LCD module at product aging.
* Applying fixed pattern for a long time may cause image sticking.

(6) Other cautions

* Do not disassemble and/or re-assemble LCD module.

* Do not re-adjust variable resistor or switch etc.

* When returning the module for repair or etc., Please pack the module not to be broken.
We recommend to use the original shipping packages.

14.0 LABEL
(1) Product label

FG-CODE
e 1 VIS0WUM-NLO 'XXXXXXXXXXXXXXXXXI'8$5D19A6M\/TRUJHFYMDXXXX

BOE S =i

— - ——

g sl FlpPp|s3l1l2|7]3ls8|5|o0o]lolo|l1]|E]|E]|
1 N g
j; %BN“ 5| B3| =0 | B FG Code/s M fi: R
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(2) Box label

Label Size: 110 mm (L) x 56 mm (W)

Contents

Model: TVO8OWUM-NLO

Q'ty: Module Q'ty in one box

Serial No.: Box Serial No. See next figure for detail description.
Date: Packing Date

Internal use of Product

HEFEI BOE OPTOELECTRONICS TECHNOLOGY

MODEL: Tv08oWUM-NLO (D aty: 64 @

SERIAL NO: XXXXXXXXXXXXX (3) DATE: 20XX /XX /XX (&

M eee

XXXX=XXXXXX (&) xxxx (&)

FG-CODE

Box FEamiE

Box ID, RS HNI 20T
Box Packing B#A

FE RS (B i)
FG-CODE Jg Pufir

o s wN R

2]
_%

g 4 J p 3 1 2 7 0 0 0 1 H D

+H-

& GBNft G 4 | B3 = B Rev SRS
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15.0 PACKING INFORMATION

15.1 Packing order
-. ¥ 4pcs MDL F g ATra

PET Tray & APE Bag;

- b B EE bSOl = Tray B 180 i, TET 1pcs ZETray;

= o
- e ¢
= . . i
. /ih ==
e~ J/ =
T T .

&

-. §/ Pallet_t 14/ZBox

1)24%8,# 11 16ea Box
-. Pallets4 ik 172 % 1 2 Paper Conner  Belt te
-. B £:1024pcs/Pallet

15.2 Notes

® Box Dimension: 510mm(W) x 410mm(D) x 250mm(H)
® Package Quantity in one Box: 64pcs
® Total Weight: 14kg
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16.0 MECHANICAL OUTLINE DIMENSION
Figure 6. TFT-LCD Module Outline Dimension (Front View)
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Figure 7. TFT-LCD Module Outline Dimensions (Rear view)
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17.0 UL&CB Report

The product have passed UL&CB test , and the safety logo will be printed on the module
Label as below.

e TYOBDWUM-NLD  GGCOCOGGGA0GCNN0L BODI9A6MY TRUJHE YMDXXAX

BOE LS e jymmummmunnunmny

ssue Date: 20140422 Page 1 of d Report Reference & E340rer-A21-UL
2014-04-28

UL TEST REPORT AND PROCEDURE

Standard: UL 80950-1, 2nd Edition, 2011-12-18 {Information Technology
Eguipment - Safety - Part 1: General Reguirements)
CS5A C22 2 No. B0BSD-1-07. 2nd Editicn, 2011-12 {Information
Tedchnology Equipment - Safety - Part 12 General Regurements)

Certification Type: Comiponent Recognition

CCM: MNWEEZ, MWGEEE (Information Technology Eguipment Including
Elecirical Business Equiprmient]

Product: FT - LCD Moduls

“ud_e'l: L L} IEIIII_III
wihiere ™ could be any ketter of 07 to "8 or A" fo "2 or blank,
denofes only non-safety related paris or name difference

Ratimgc MiA

Applicant Hame and Address: HEFEI BOE OPTOELECTROMICS TECHNOLOGY 20 LTD
MO 2177 TOMGUMNG RO (M)
HEFEI

ANHUI 230001 CHIMNA

This I o carfify that represantathee sampies of e products covensd by his Test Seport hase besn reesfigated In accordance win the
abowe refmrenosd Standancs. The products hass Desm found bo comply with the reguirements cowsring e catsgory amd the prosscts are
Judped bo be elipibl= fior Foliow-Up Sersice under e Indicated Test Frocedurs. Thes maresfscturer s sufsorized o wuse the UL Mark on
such proaducts. which comply wiin This Tes? Seport and any other applicabls rsguirsmants of UL LLS (UL In accomdanos with the Foliow-
Up Serdce Agresment. Only those producks which properly bear the UL Kark are consifered &z beirg coversd by UL's Follow-Up
Serdc e under the Imdicates Test Procedure.

The= applicant ks authortzed 1o reproduce the referenced Test Seport prosdded itis reprodeced i fs anbinety,

LI suthorzes the apoicant b reproduces the [sfest pages of the refersnced Test Report oconslsting of the first page of the Specifc
Technical Crfleris rough Bo e and of the CondBons of Acceptabiiity.

Ay imformation &md documenistion brsoheing UL Mark serdces are provided on Dehsif of UL LLC (UL or any suinorized Bosnses of LIL.

Prepared by: Roban Chen Reviewed by: Elicia M. So=a
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Supporting Documentation

The following documents located at the beginneng of this Procedure supplement the requirements of this Test
Fepori:

& Authorizafion - The Authorization page may include additional Factory |dentification Code markings.
B. Gemnenc Inspection Instrucions -

i. Part AC details important information which may be applicable to products coverad by this Procedure,
Products described mn this Test Report must comphy with any applicable items listed unless othersse

P e LTt T e m e e
S LT W e ul.ru:' o s 10 M L

ii. Part AE details any requirements which may be applicable to 3l producis covered by this Procedure.
Products described i this Test Report must comphy with any applicable items listed unless otherwse
siated in the body of each Test Report.

iii. Part AF details the reguirerments for the UL Cerification Mark which is not controlied by the technical

standard used to investigate these prodwcts. Products are permitted to bear only the Cedification
Mark(s) comesponding o the couniries for which it is cerified, as ndicated in each Test Report.

Product Description
3 1o B9 imch TFT - LCD Module without imrerier and enclosure.

Model Differences
All models are identical o each other except for the size of TFT - LCD Cell and model dessgnation.

Technical Considerations
= Fruipment mchiliy - for baildSmg-in
= Connection to the mains @ N&
= Operating condiSon : confinuows
= Access location ;| operator accessible
w  Cherwoltage category (OWVC) - ONVC |
= Mains supply tolerance (%) or absolute mains supply values : Mo direct connection
= Tested for [T power systerns | Mo
= [T testing, phase-phase voltags (V) - WA
»  Class of equipment @ Class 11 (suppSed by SELV)
= Considered curent rating of protective device as part of the building installaton (A] ; 20
= Pollufion degree (PD) : PO 2
» P protection class : IP X0
»  Alfihude of operaion (m) : less than SO0 m
= Alfitude of test [aboratony (mi) © less than 2000 m
= Mass of equipment (kg) : less than 18 kg

v The product was investigated io the following additional standards: EM 80950-1:2008 + A11-2002 +
A1:2010 + A12:2011 (which includes all European national differences, including those specified in
this Test Repaort)

=  The following are available from the Applicant upon request: Installation (Safety) Instruciions
(L ETTEY
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Engineering Conditions of Acceptability
Far use only in or with complete equipment where the acceptability of the combination is determined by UL
LLC. When installed in an end-product, consideration must be given to the following:

»  The power supply temminals andfor connectors are: Suitable for factory wiring only,

] T ey nm b ommim el T |y b lom o jom 70
= 1 II: III'd ::I.IF'.:H I I-'IIIJIJ'ulI I.F':w L=}~ =

The following end-product encloswres are required: Electrical, Mechanical, Fire

Additional Information
Mo tests were considersd necessary, because will b2 conducted in end product,

The Marking Plate Label is a draft of an arbwork for marking plate pending approval by Mational Cerbfication
Bodies and it shall not be affixed to products prior to such an approval.

Additional Standards
The product fulfills the requirements of EN 60950-1:2008 + A11:2002 + A1:2010 £ A12:2011
Markings and instructions

Clause Title .Marln;ing or Instruction Details
Power rating - Company
identification Listee's or Recognized company's name, Trade Mame. Trademark or Fie
Number
Piower rating - Model Nurnber
Mode

Special Instructions to UL Representative
NiA

R2010-6053-0(3/3) A4(210 X 297)
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Production-Line Testing Requirements

Electnc Strength Test Special Constructions - Refer to Genenc Inspection Instructions, Part AC for
further information.

" Removable v Test Time,
Made! Companent Parts Test probe locafion — rms Ve 5

Earthing Continuity Test Exemptions - This test is not required for the following models:
All model in this Test Report.

BEING Srengin | es L ELA L T

Al madel in this Test Report.

Electne Strength Test Component Exemptions - The following solid-state components may be
disconnected from the remainder of the circuitry during the performance of this test:

Sample and Test Specifics for Follow-Up Tests at UL

Test
Mode  Component  Materia Test Samplels)  Specfics

R2010-6053-0(3/3) A4(210 X 297)
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151 TABLE list of ertical companents Pass
Chiectinar or Mamfactrer|  |fypeimocel  (technical data Procuct Category (Requred | Supplement D
[lescrpion irademark CCNs) Marks of
Confomiy

1.1C0 Panel - - Minmum 8 inch, maximum 8.9 |- -

meh
2. Marking Plate Label | nerchangeable  |Interchangeable  [Used onsuiablesuface.  |PGOCD -

3, Connecior nierchangeable | Interchangeable | Copper Aloy Pins housed i | QMFZ2 Il

Bodies, minimum V-2
32, Connecioy ierchangeable | Interchangeabie |- ECAT2 arRTRT2 (UL
(Aemate]
4, Flexibie PCH nierchangeable | Inerchangeabie | Minmum V-1, minimum 105 |ZPNV2 Il
degree (.
43 Ferile PCB nierchangeable | Interchangeabie | Minmum V-1, minmum 105 |ZPXE2 I
(Atematz) degree (.
b. Fleblc: PCE nehangeable  {Interohangeable | Minmum V1, minmum 108 | GMFZ UL
Materal {Altemte) degree (.
EAL¥ erchangeable | Imerchangeatle | Winmum V-1, minmum 105 | ZPWVZ Il
deqree C.

. ncuifionTape  |nierchangesble | Imerchangeabie |Minmum 0degeeC.  |OANEZ W
(Onkonal

lmemaPlsic  (nierchangeable  (Interchangeabie | Minmum HE. QMFZ2 U
Par{Refiector Snest

Cifuser Plate, Prsm

Shel

0, nea Cover - - et - -
U.Bazel (Optonal)  |Infarchangeable |Intarchangeabie | Minmum HE. FZ UL
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Tipe Supplement |d | Deseripbion

Photographs H1 TFT - LCD Module Front View

Photographs Hi TFT - LCD Module Rear View 1

Photographs Hi TFT - LCD Module Rear View

Photographs Hii Consiruction Specfications

Diagrams

Sehematics + PWE

Manuals

Miscellaneous
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Test Record No. 1

- The manufacturer submitied represeniative production samples of TFT LCD Module, Models ™ 8™™-™
for examination and test

T R T N N U [ | [ SO S YU (L0 I S I .
= LITIESS URITET RS TN, all TES1S WETE CUNMRILGLES I WL -uAaiu ANTTEENTY LRIV DU e,

— No test was conducted due to engineer udgment.

- Any information and docurnentation imeoiving UL Mark services are provided on behalf of UL LLC [UL)
or any authorized beensee of UL

The fofowing supplements are prowided as a part of this Test Record. NOTE: These supplements are only
avallabie fo the Applicant via the CDA system.

Type Suplement |d | Description
Attachment 201 CRD
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Test Record Mo. 2
—Mo test was conducied due to cormection for wrong volurme.
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CONSTRUCTION COMPLIANCE REVIEW RECORD

SAMPLE IDENTIFICATION:
Sample Card # | Date Recaived Sample #

htanufacherar, Product identfication and Hatings
HEFEI BOE OPTOELECTRONICS TECHMOLOGY CO LTD, TFT
. = . LCD module, Modal: ***87"**-"", whate ™" could be any letter of
1857432 185TEE SOV e b g o *A° 0“7 or blank, danotas only non-safety related

marts or name diferencs

[X] Indicalions of compliance apaly ko all samples denlibed ik speallic mdicalons ol compiance indaded far
construction differencas of the differant samples,

MEASUREMENT INSTRUMENT INFORMATION: (Ex. Micrometer, Calipers. Comparsior]
Inst, IC # Irestrumsnt Type Function/Range Last Cal. Dats Meat Cal. Date
NiA j /A NIA f MiA NI
| | Measumament insburmanl inlormalion s recaorded on UL's Labaralory Praject Managamanl (LFM) dalabase. [This
statement may be selezted only f UHUE are completed at & UL tacility)

The following edditional information iz required when wsing chent's or rantad equipment, o when & UL 10 Muembar for an
nsirumend number is not usad. Tha Inst. 1D # below comaspands to tha Inst. |0 # above.

Ingt. ID & Make | Madel | Sedal Member § Azzet Mo,
i I A

CONSTRUCTION COMPLIANMCE REVIEW:
The samplke was reviewed lor comgliance with (e construclion requirkments n ke siandard(s) indcaled below and a

cormplete moond moluding measuremends o seppaort complance will thase requeremants i5 defafed n Report Helerencs
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