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1. BASIC SPECIFICATION

1.1 Mechanical specifications

Items Nominal Dimension Unit
Active screen size 7.0” Diagonal -
Dot Matrix 1024 x RGB x 600 Pixel
Module Size (W x Hx T) 164.90 x 100.0 x 3.45 mm.
Active Area (W x H) 154.21 x 85.92 mm.
Sub Pixel Size (WxH ) 50.2x 143.2 um.
Color depth 16.7M color
Interface LVDS - 18-bit / 24bit -
Driving IC Package COG -
Module weight 109+10% g

1.2 Display specification

Display Descriptions Note

LCD Type a-Si TFT -
LCD Mode Normally Black -
Polarizer Mode Transmissive
Polarizer Surface Anti-Glare
Pixel arrangement RGB- stripe -
Backlight Type LED -
Viewing Direction
(Gray scale inversion) Free )

|
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mension

1.3 Outline d
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1.4 Block diagram

1HOITMOVE d3'1

J9ALIp 9)eD)

TFT LCD
1024 x RGB x 600
Dots

Source driver

T

FPC

40

6

Page

WOOA

aNo©

ON

1OA

ON

HOA

ON

aanv

ON
[¢——4a73S

aNoS

+ENIXY

-ENIXH

aNo

+CNIXd

-¢NIXd

aNo

+LNIXHd

“INIXH

aNo

+ONIXY

-ONIXd

aNoS
[———+NIMTOXY

“NIXT1OXd

aNo©
[&——10dX110d

aAdls

S3d
[&———4THS

Nadn

Revision 1 ; UMOH-9516MD-1T Ver. 0 ; October-30-2020

=— U.R.T.




1.5 Interface Pin Connection:

Pin Mo, Pin Symbol o Description
1--2 LED- P |LED Cathode.
3 HNC - |Mo connection.
4--5 LED+ P |LED Ancde
& HNC - |Mo connection.
7 GHD P |Ground.
] VDD P |Power Voltage for digital circuit.
9 TPDH I |Vertical inversion
10 =HLE I |Herizontal inversion
Global reset pin. Active low to enter reset state.
1 RES ! MNormally pull High
Standby mode, Mormally pulled high.
STEYE ="17, normal operation
12 SIEYE I STBYE ="07, iming controller, source driver waill
turn off, all cutput are High-Z
Input clock edge selection. Mormally pull low
CLEPOL ="1", Latch data at DCLE rising edge.
13 DCLEPOL ! CLEPOL ="0", Latch data at DCLE falling edge.
(Default)
14 GHD P |Ground.
15~16 R{;}Eéfgﬁqi LVDS differential clock input.
17 G D I |Ground.
18~19 | E(II0- /BXII0+ | I |LVDE differential data input.
20 G D I |Ground.
2122 | B3(II1-/B3OT1+ | I |LWVDS differential data input.
23 GHD P |Ground
24--25 | BI(I2- fBRIO2+ | I |LWVDS differential data input.
26 GHD I |Ground.
2728 | BIIME- BRI+ | I |LVDS differential data input.
29350 GHD I |Ground.
Ebit/Bbit mode select. SELE =1L, B-bit ; SELE =
71 SELB ! H, 6-bit. (Mote 1)
32 N - | Mo connection,
33 ANVDD P |Power for Analog Circuit.
34 HC - | Mo connection,
345 VGH P |Gate O Voltage.
36 HC - | Mo connection,
a7 WGEL P |Gate OFF Voltage.
3B HC - | Mo connection,
39 GHD P |Ground.
40 VOO I |Common Voltage.
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2. ELECTRICAL CHARACTERISTICS

2.1 Absolute Maximum Ratings

Items Symbol Mhn. Max. Unit
VDD -0.3 50 v
VGH -0.3 +42.0 W
Power supply voltage
ViGL ViGH-42 +0.3 Y
AVDD -0.5 +15.0 W
Crperate temperature range TOF -20 70 C
Storage temperature range T=T =30 80 T

U.R.T.
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2.2 DC Characteristics:

Typical Operation Conditions

Item Symbol Mn. Tvp. Max. Unit Condition
VDD 30 23 36
AVDD - 121 - W -
supply woltage
VGH - 17 - W HMote2
WL - -7 - W HMotes
Input signal woltage WO - 4.2 - W Motel
Vg 0 DD - VDD W
Input Voltage
VL 0 - 0.3VDD v

Motel : Veom must be adjusted to optimize display quality © cross-talle , contrast ratio and etc.

Moted - VIGH 15 TFT gate operating woltage (acceptable variation | 20 2%

Mote3 : VGL 13 TFT gate operating woltage. (acceptable variation : £0.2V)

Moted: Envirenmental condition : 25£5°C

Revision 1 ; UMOH-9516MD-1T Ver. 0 ; October-30-2020
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2.3 Back-light only Specification :

PARAMETER | SYMBOL | MIN [ TYP | MAYX | TUnit | Test Condition |Remark
Wolt for LED
olage ot VL ; 9 i v Ta=257C
backlight
i t for LED
HrrEL T i Lo |- | ma Ta=057C ]
backlight
LED life time Lf - 20000 - hrs Ta=25C
=— |J.R.T.=-= |Revision1; UMOH-9516MD-IT Ver. 0 ; October-30-2020 Page: 11




2.4 Timing Characteristics:

DE mode :
Value
Parameter Symbol : Unit
Min Typ. Max
DCLK frequency
Frame rate = 60Hz felk 42.6 51.2 67.2 MHz
Horizontal display area thd 1024 DCLK
HSYNC period time th 1164 1344 1400 DCLK
HSYNC blanking thb+thfp 140 320 376 DCLK
Vertical display area tvd 600 H
VSYNC period time tv 610 635 800 H
VSYNC blanking tvb+tvfp 10 35 200 H
HYV mode :
a. Horizontal input timing
Parameter Symbol Value Unit
Horizontal display thd 1024 DCLK
area
DCLK frequency telk Min Typ. Max
Frame rate = 60Hz 449 51.2 63 MHz
1 Horizontal Line th 1200 1344 1400 DCLK
HSYNC Min 1
pulse Typ. thpw -
width Max 140 DCLK
HSYNC blanking thb 160 160 160
HSYNC front porch thfp 16 160 216
b. Vertical input timing
Value
Parameter Symbol : Unit
Min Typ. Max
Vertical display area tvd 600 H
VSYNC period time tv 624 635 750 H
VSYNC pulse width tvpw 1 - 20 H
VSYNC blanking tvb 23 23 23 H
VSYNC front porch tvip 1 12 127 H
=—— |J/.R. T .= [Revision1; UMOH-9516MD-1T Ver. 0 ; October-30-2020 Page: 12




2.5

LVDS mode AC electrical characteristics:

LVDS mode
Parameter Symbol Min Typ. Max Unit | Conditions
Clock frequency RxFCLK 26.2 71 MHz

[VID[=400my
Input data skew margin TR3KM 500 ps RaWCM=1.2V

RxFCLK=T1MHz
Clock high time TLVCH 4/(Tx RxFCLK) ns
Clock low time TLVCL J[TxRxFCLK) ns
V3D setup time TenPLL 150 us

1/RaFcL

l
PINC Xr
NINC
INDx X ><

—_—

Previous
Cycle

1 Cycle

A
OO

INC

3V

VDD _/L/ TenPLL

X

A

XX

Internal Clock

|

Y
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2.5.1 LVDS mode AC electrical characteristics:
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S50 larence of LVDS réadsies
aymbal parameler condiion Min Ty, Man Unils
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2.6 Power Sequence

Power On/Off Sequence

To prevent the device damage from latch up, the power On-Off sequence must be followed.
Power On: VDD, GND->AVDD,AGND =V 1-V14 > Input Signals

Power Off: Input Signals—=>Y1-Y14-> AVDD AGND-» VDD,GND

Power On/Off and Standby Confrol
In order to prevent IC from power on reset fail, the rising time (TPOR) of the digital power supply VOD should be maintained

within the given specificafions. Refer to "AC Characteristics™ for more detail on timing.

Power On-0ff Saquence Timing

NBW=H/REV=L ( Default )

VDD

AVDD f

=16 s

Poawar ON Saguence -+

#  Powar OFF Sequencs

Tror < 20m:

STBYB

VED

Source

Cutput

oMo
{ Curlput }

B WD

Disable

8 9 10 11 12 13

Meemal Display

Enakibe

1 213 4

A1) AT

00H § DOH

Diizabie

U.R.T.
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2.6.1 Standby On-Off Sequence

NEW =H/REV=L ( Default)

Standby 1N Sequence Sandby OUT Sequance

STBYE /

5 6 78 b0 1112 1 2 3 4| &

=]

Va0

2 WED

78 810 111213

Source  Nem Hk2

Oulput  Displ

Mgrmal Display

o 0oH
pimo ._.F
(Qutput)

B VS0
Enable Disable 4 -

Enable

TWED
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3. OPTICAL CHARACTERISTICS

3.1 Characteristics

Electrical and Optical Characteristics

No. [(Item symbol / temp. Min. Typ. Max. Unit Note
1 Response Time Tr+Tf | 0=0=0° - 25 35 ms 2
Hor. 0 | ®=0° - 80 -
2 Viewing CR>10 O | 180° - 50 - degree 3
Angle 0. [D=270° - 80 -
Ver.
0, | ®=90° - 80 -
3 [Contrast Ratio Cr 25°C 400 500 - - 4
Red x-code Rx 0.556 0.606 0.656
Red y-code Ry 0.308 0.358 0.408
Green x-code Gx 0.296 0.346 0.396
Green y-code Gy 0.511 0.561 0.611 5
4 |Blue x-code Bx 25°C 0.098 0.148 0.198 -
Blue y-code By 0.062 0.112 0.162
White x-code Wx 0.272 0.322 0.372
White y-code Wy 0.295 0.345 0.395
Brightness Y 425 500 - cd/m’
s [ se | w |||
=—— U.R. == |Revision 1 ; UMOH-9516MD-IT Ver. 0 ; October-30-2020 Page: 17




3.2 Definition of optical characteristics

Measurement condition :

Transnussive and Transtlective type

Receiver \>
(5]

5 .
9H r 3H

o 1N

TEMPERATURE CONTROL CHAMBER

Light Source

PHOTAL LCD-5000

[Note 1] Definition of LCD Driving Vop and Waveform :

Vop Definition

Confrast Ratio

Voltage

»

>

Vop= Driving Voltage at
Max. Contrast Ratio

[Note 2] Definition of Response Time

for Negative type

Non-Zelected State | Selected State | Nen-Zelected State

Transmittance

Selected Waveform Non-Selected Waveform

TP 19 Dy 14 Vop 1 Duw 1d
Bias: 1/b
Bias: 1/ Lo 4
fF : Frame Freq, fF : Frame Freq
" ; wo L

/ ! 0 +— f

RrS / RIS —
(1- 208y l: (UFY*(1id)

CURFY(1/d)

—

1/fF 1/1F

4

[Note 4] Definition of Contrast Ratio :

o 0°
o for Negative type
o el . e+ L ©2- 1 62t
: o ’ ' s s A - -
AT AT g - . ©1=0, 6270
N P S S g
S Viewing Direction Left s Right g Selected
¥ : ia] Non-Selected
| ' | | | B Segment , TH
: [ | T | Segment Contrast Ratio =
' TL
' TL
Viewing Direction -« o
>
Wop Woltage
————— ——— |Revision 1 ; UMOH-9516MD-1T Ver. 0 ; October-30-2020 Page: 18
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[Note 5] Definition of measurement of Color Chromaticity and Brightness

500mm

LCD Module— 7

[Note 6] Definition of Brightness Uniformity

W /4
+—>

A
m <t
= am
=
s
s Minimum Brightness of Point 1~9
< Brightness Uniformity =
2 Maximum Brightness of Point 1~9
2

v

Active Area Width : W
—— U.R.T== |Revision 1 ; UMOH-9516MD-1T Ver. 0 ; October-30-2020 Page: 19




4. RELIABILITY :

Item No Items Condition Note
1 High temperature 70°C . 200 hours 1
operating
2 Low temperature 20°C . 200 hours |
operating
3 High temperature 80°C . 200 hours 1
storage
Low temperature 0
4 -30 C , 200 hours 1
storage
High temperature
5 & humidity 60°C, 90%RH, 100 hours 2
storage
6 Thermal Shock -30°C, 30min.<=> 80°C, 30min. |
storage 10 Cycles

7 Vibration test

10=>55=>10=>55=>10Hz,
within 1 minute

Amplitude : 1.5mm.

15 minutes for each Direction ( X,Y,Z)

8 Drop test

Packed, 100CM free fall,

6 sides, 1 corner, 3edges

Note 1 : The product move into the room temperature for at least 2 hours with no condensation.

Note 2 : The product move into the room temperature for at least 24 hours with no condensation.
Note 3 : Please change the display picture (autorun) during operating mode. Avoid displaying static images

to avoid image sticking , and the image sticking is accelerated by temperature.

* One single product test for only one item.

* Judgment after test : keep in room temperature for more than 2 hours.
- Current consumption < 2 times of initial value
- Function : work normally

U.R.T

|
I
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5. PRODUCT HANDLING AND APPLICATION

O
.

O

PRECAUTI ON FOR HANDLI NG LCM
The LCD module contains a C-MOS L SI. People who operate the LCM should wear
ESD protection eguipement to prevent ESD hurt on products.
Do not input any signal before power isturned on.
Do not take LCM from its packaging bag until it is assembl ed.
Peel off the LCM protective film slowly since static electricity may be generated.
Pay attention to the humidity of the work shop, 50~60%RH is satisfactory.
Use anon-leak iron for soldering LCM.
Do not touch the display surface or connection terminals area with bare hands.Smudges on
the display surface reduce the insulation between terminals.
Cautions for soldering to LCM:
Condition for soldering I/O terminals:
Temperature at irontip :350 +15
Soldering time : 3~4sec./ terminals.
Type of solder : Eutectic solder(rosin flux filled).

PRECAUTION IN USE OF LCM
Do not contact or scratch the front surface and the contact pads of a LCM with hard
materials such as metal or glass or with one’ s nail.
To clean the surface , wipe it gently with soft cloth dampened by acohol.
Do not attempt to wiped off the contact pads.
Keep LCM panels away from direct sunlight , also avoid them in high-temperature & high
humidity environment for along period.
Do not drive LCD panel and/or module by DC voltage.
Do not expose LCM to organic solvent.
Liquid in LCM is hazardous substance. In case a contact with liquid crystal material is occured,
be sure to immediately wash such material away by soap and water.
The polarizer is easily damaged and should be handle with special care. Don’t press or rub it
with hard objects.

PRECAUTI ON FOR STORI NG AND USE OF LCM
To avoid degradation of the device, do not store the module under the conditions of direct
sunlight , high temperature or high humidity . Keep the module in bags designed to prevent
static electricity charging under low temperature / normal humidity conditions(avoid high
temperature / high humidity and low temperature below 0 )
Never usethe LCD , LCM under 45 Hz , the liquid crystal will decomposition and cause permently
damage on display !!
USI NG ON MEDI CAL CARE , SAFETY ORTHMZARD
For the application in medical care, safety and hazardous prodcuts or systems, an
authorization from URT isrequired. URT will not responsible for any damage or loss
which caused by the products without any authorization given by URT.
This product is not allowed to be designed and used for military application and/or purpose.
The delivery of this product to the countries and/or regions where the embargoes
areimposed by U.N. is prohibited.
The application and delivery of this product must comply with Startegic High-Tech Commodities (SHTC)
export control and the sales to the embargoed and/or sanctioned countries or regions are strictly prohibited.

I
I

U.R.T
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6. DATE CODE OF PRODUCTS

e Date code will be shown on each product :

e YY MM DD - XXXX

Year Month Day - Production lots no.

e Example: 121108 - 0003 ==> Y ear 2012, November,8th, Production lots no.0003

Note  Thelot no. attached on the packing box will be used for tracking once
the part is too small to print t hgq

|
|
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7.LOT NO

Instruction of

lot number:

LOT NO.: 0 0 0 8 35 2 5 @

Date

L Week

Week of
Month

Month

Year

Lable of carton:

01—1 st
02—2 nd

|
31—31 th
1 7
1—5

M —January
OZ2—February

12—December

oo—2000
1 —-200

Carton Box

% L,
G e
&
T MODELOGOXX—X0O0XKX—-XX 1/
I Q'TY: PCS !
| LOT  NG. |
I NLW. KGS. up !
I G.W, KGS. '
| UNITED RADIANT TECHNOLOGY CORP. |
| kBRI A EIE A E |
g S |
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8. INSPECTION STANDARD

8.1. QUALITY :
THE QUALITY OF GOODS SUPPLIED TO PURCHASER SHALL COME UP TO THE FOLLOWING STANDARD.
8.1.1. THE METHOD OF PRESERVING GOODS
AFTER DELIVERY OF GOODS FROM U.R.T. TO PURCHASER. PURCHASER SHALL CONTROL THE LCM
AT-10 TO40 ,ANDIT MIGHT BEDESIRABLE TO KEEP AT THE NORMAL ROOM TEMPERATURE
AND HUMIDITY UNTIL INCOMING INSPECTION OR THROWING INTO PROCESS LINE.
8.1.2. INCOMING INSPECTION
(A) THE METHOD OF INSPECTION
IF PURCHASER MAKE AN INCOMING INSPECTION , A SAMPLING PLAN SHALL BE
APPLIED ON THE CONDITION THAT QUALITY OF ONE DELIVERY SHALL BE
REGARDED AS ONE LOT.
(B) THE STANDARD OF QUALITY
1SO-2859-1 ( SAME AS MIL-STD-105E), LEVEL  SINGLE PLAN.

CLASS AQL (%)
CRITICAL 04 %
MAJOR 0.65 %
MINOR 15 %
TOTAL 15 %
EVERY ITEM SHALL BE INSPECTED ACCORDING TO THE CLASS.
(C) MEASURE

IFASTHE RESULT OF ABOVE RECEIVING INSPECTION , A LOT OUT IS DISCOVERED.
PURCHASER SHALL BE INFORM SELLER OF IT WITHIN SEVEN DAYS. BUT FIRST SHIPMENT
WITHIN FOURTEEN DAYS.
8.1.3. WARRANTY POLICY
U.R.T. WILL PROVIDE ONE-YEAR WARRANTY FOR THE PRODUCTSONLY IF UNDER SPECIFICATION
OPERATING CONDITIONS. U.R.T. WILL REPLACE GOOD PRODUCTS FOR THESE DEFECT PRODUC
WHICH UNDER WARRANTY PERIOD AND BELONG TO THE RESPONSIBILITY OF U.R.T.

8.2. CHECKING CONDITION

8.2.1. CHECKING VIEWING DIRECTION SHALL BE IN THE 45 DEGREE AREA TO THE SAMPLE.

8.2.2. CHECKER SHALL SEE OVER 300+25 mm. WITH BARE EYES FAR FROM SAMPLE AND USING 2 PCS.
OF 20W FLUORESCENT LAMP.

|
|
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8.3. INSPECTION PLAN :

INSPECTION

CLASS ITEM JUDGEMENT CLASS
1. OUTSIDE AND INSIDE PACKAGE "MODEL NO.","LOT NO." AND "QUANTITY" Minor
PACKING & SHOULD INDICATE ON THE PACKAGE.
INDICATE 2. MODEL MIXED AND QUANTITY OTHER MODEL MIXED................ REJECTED Major
QUANTITY SHORT OR OVER.....REJECTED
3. PRODUCT INDICATION "MODEL NO." SHOULD INDICATE ON Major
THE PRODUCT
4. DIMENSION, ACCORDING TO SPECIFICATION OR
ASSEMBLY LCD GLASS SCRATCH DRAWING. Major
AND SCRIBE DEFECT.
5. VIEWING AREA POLARIZER EDGE OR LCD'S SEALING LINE Minor
ISVISABLE IN THE VIEWING AREA
........ REJECTED
6. BLEMISH BLACK SPOT ACCORDING TO STANDARD OF VISUAL Minor
WHITE SPOT IN THELCD INSPECTION ( INSIDE VIEWING AREA )
AND LCD GLASS CRACKS
7.BLEMISH BLACK SPOT ACCORDING TO STANDARD OF VISUAL Minor
APPEARANCE WHITE SPOT AND SCRATCH INSPECTION ( INSIDE VIEWING AREA )
ON THE POLARIZER THAT CAN BE REMOVED------ DISREGARD
8. BUBBLE IN POLARIZER ACCORDING TO STANDARD OF VISUAL Minor
INSPECTION ( INSIDE VIEWING AREA )
9. LCD'SRAINBOW COLOR STRONG DEVIATION COLOR ( OR NEWTON
RING) OF LCD......REJECTED. Minor
OR ACCORDING TO LIMITED SAMPLE
( IFNEEDED, AND INSIDE VIEWING AREA )
10. ELECTRICAL AND OPTICAL ACCORDING TO SPECIFICATION OR Major
CHARACTERISTICS DRAWING . (INSIDE VIEWING AREA )
(CONTRAST VOP
CHROMATICITY ... ETC)
ELECTRICAL 11.MISSING LINE MISSING DOT LINE CHARACTER Major
...REJECTED
12.SHORT CIRCUIT NODISPLAY WRONG PATTERN Major
WRONG PATTERN DISPLAY DISPLAY CURRENT CONSUMPTION
OUT OF SPECIFICATION...... REJECTED
13. DOT DEFECT (FOR COLOR AND TFT) |ACCORDING TO STANDARD OF VISUAL Minor

U.R.T
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8.4. STANDARD OF VISUAL INSPECTION

NO. | CLASS ITEM JUDGEMENT
(A) ROUND TYPE: unit : mm.
DIAMETER (mm.) ACCEPTABLE QTY
) 0.25 DISREGARD
025 < @ 0.50 3(Distance Smm)
8 4.1| MINOR EEESIILF/HI;\]HTHE CELL NOTE: ® =(LENGTH+WIDTH)/2 |
SCRATCH (B) LINEAR TYPE: unit : mm.
(IN THE VIEWING AREA) LENGTH WIDTH ACCEPTABLE Q'TY
------ W 0.05 DISREGARD
L 50 [005< W 0.10 3(Distance Smm)
------ 0.10 < W FOLLOW ROUND TYPE
unit : mm.
DIAMETER (mm.) ACCEPTABLE QTY
BUBBLE IN POLARIZER e 0.25 DISREGARD
8.4.2| MINOR | DENT ON POLARIZER 025 < @ 0.50 3 (Distance 5mm)
(IN THE VIEWING AREA)
050< @ 0
Items ACC. QTY
Dot Defect Bright dot N 4 (Distance S5mm)
Dark dot N 4 (Distance S5mm)
Pixel Define :
8.4.3|] MINOR
Note 1: The definition of dot: The size of a defective dot over
1/2 of whole dot is regarded as one defective dot.
Note 2: Bright dot: Dots appear bright and unchanged in size
in which LCD panel is displaying under black pattern.
Note 3: Dark dot: Dots appear dark and unchanged in size in
which LCD panel is displaying under pure red, green
,blue pattern.
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