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1. BASIC SPECIFICATION

1.1 Mechanical specifications

Items Nominal Dimension Unit
Active screen size 3.5" diagonal -
Dot Matrix 320*RGB* 240 Pixel
Module Size (W x Hx T) 76.9x63.9x4.3 mm.
Active Area (W x H) 70.08 x 52.56 mm.
Dot Pitch (W x H) 0.219x 0.219 mm.
Color depth 262K color
Interface 8-hits serial/24-bits parallel RGB i

/ CCIR601/656
Driving IC Package COG -
Module Weight 43+10% g
* The maximum color depth of thisdriver ICis 262K colors ,not 16.7M.
1.2 Display specification
Display Descriptions Note
LCD Type aS TFT -
LCD Mode TN/Normally White -
Polarizer Mode Transmissive -
Polarizer Surface Normal -
Pixel arrangement RGB-stripe -
Backlight Type LED -
Viewing Direction(Gray inversion 6 O'clock Direction 1
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Structure and Area definition

Pen

o

ITOFilm

MinO.2
Gasket/Cushion
Case
AN
N\
Frame }4444444447

)
/\ \1TOGlass

A:Active area

The area which guarantees a touch panel operation
withthefollowing characteristics when passed.
(2)Electric characteristics,
(4)Pen sliding durability.
B:operatiom non-guaranteed area
The area which does not guarantee a touch panel
operation and its function.when this area is
pressed,touch panel shows degradation of its
performance and durability such as a pensliding
durability becomes about one-tenth compared with
theactive area(Area-(a) as guaranteed area) and its
operation forcerequires about double. About 0.5mm
outside from a boundary of the active corresponds

(1)Operation force,
(3)Tapping durability,

to this area.
C:Pressing prohibition a

rea.

The area which forbids pressing,because an excessive
load is applied a transparent electrode and a serious
damage is given to touch panel function by pressing.

D:Non-Active area

The area which does not activate even if passed.

- : Transparent
:E> electrode(ITO)

U.R.T.
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1.4 Block diagram:
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1.5 Interface Pin Connection:

Pin No. Pin Name o Description

1 WaE P |System ground pin of the IC. - Connect to system ground
Polanty signal to monitor VOO signal

2 POL O | Leave it OPEN when not used
Data output pin in serial mode.

g SDO O | Leave it OPEN when not used

4 EESE I [Systerm reset pin. Internal pull high

5 OB I Chip select pin of serial interface. Internal pull high,
- Leave 1t OPEMN when not used.

6 SOK I Clock pin of serial interface. Internal pull high.
- Leave it OPEN when not used

. aDI I Data input pin in serial mode. Internal pull high
- Leawve it OPEMN when not used
Graphic Data Input Pins. Internal pull low.

_ -EE [07]: Eed Data - 8-bits
o1 gg [gfj] . |- GG[07]: Green Data - 8-bits
B [CI:T"] -BE [07]: Blue Data - 8-bits
[0:7] For 8 bit interface, only EE[0.7] are used For unused pins,

please connect to V33 or floating,
Display enable pin from controller.

32 DEN I Connect to VDDIO or floating if not used.
Line synchronization signal. Internal pull high

33 HSTNC Il Fized to VDDIO or floating if not used
Frame synchronization signal. Internal pull high.

34 VSTNG Il Fized to VDDIO or floating if not used.

35 DOTCLE I [Dot-clock signal and oscillator source.

Revi sion 18
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Pin No.| Pin Name [ 'O Description
Input pin to select the Gate driver scan direction.
36 TE I |- Connectte V335 for Gate scan from G239 to GO (reverse scan)
- Connect to VDDIO for Gate scan from G0 to G239 (normal scan)
Input pin to select the display reversion.
- Comnect to VDDIO mapping data *07 to maximum pixel voltage for
37 EEV I |normally white panel
- Comnect to W33 for mapping data "07 to mimimum pizel voltage for
normally black panel
Input pin to select the Jource driver data shuft direction
a8 EL I |- Connectto VDDIO for display first EGE data at 50-52
- Connect to V25 for display first RGE data at 3959-5957.
Input pin to select the color mapping.
39 E3E I |- Connectto VDDIO for Blue-Green-Eed mapping.
- Connect to Vi35 for Red-Green-Blue mapping.
Input pin to select input interface mode.
=ELZ2 | 3EL1 | 2EL0D | Format Operating Frequency
Parallel-EGE data
0 0 0 format (only support 70MHEz
stripe type color filter)
0 0 1 =erial-E.GE data format 19 5MH=
CCIE 656 data format
0 1 0 (640R.GE) 24 541 H=
CCIE 656 data format
40-42 SELD--2 I 0 1 1 (720R.GE) 27NHz=
TV mode & data
1 0 0 Format (Cr-T-Cb-T) 24 541 H=
TV mode & data
! 0 U | format (Cr-Y-Cb-1) 2TMHz
TV mode B data
! 1 O | format (Cb-¥-Cr-1) 2TMHz
TV mode B data
1 1 1 format (Ch-T-Cr-T) 24 541 H=

Revi sion 18
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Pin No. Pin Name o Descrption
Input pin to enable internal charge pump circwit. Internal pull high,
43 CPE I |- Comnect to VDDIO to enable internal charge pump.
- Comect to V33 to disable internal charge pump
Centrol the polarity of POL signal Internal pull low,
44 POV I Csri:-;]z;:t to VDDIO, POL phase 15 reversed with internal WVCOMW
- Comnect to V3E, POL phase is same with internal VOO signal.
45 WCI I |Power Supply for Analog Circuts,
46 VDDIO I |Voltage input pin for IO logic,
47 HC - |Mo connection
48 N - |Mo connection,
49 E I |Backlight LED s cathode.
a0 A P |Backhght LEDs anode.

Touch screen panel pin:

1 X1 - |Touch screen.
2 1 - |Touch screen.
3 a2 - |Touch screen.
4 T2 - |Touch screen.
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2. ELECTRICAL CHARACTERISTICS

2.1 Absolute Maximum Ratings

Items Symbol Nn. Max Unit
Input voltage VI Ve3-03 5.0 W
supply Voltage VDDIO Vas-03 4.0 K
Crperate temperature range TOP -20 70 i
Storage temperature range T3T -30 a0 T

U.R.T.

Revi si on

18

; UMSH- 8065MD- 191

" Pagey T 12

Ve

=

NS



2.2 DC Characteristics

Items Symbol Min. Typ. Ilax. Unit | Condition

FPower supply voltage Wil 2.5 33 3.6 V -
Power supply pin of IO ping WVDDIO 14 33 3.6 V -
Logic input voltage H Vi 08VDDIO - VDDIO v -
L WIL 0 - 0.2*¥WDDIo| W -

: H WOH 0.9*%WDDIO - VDDIO Vo[ Tout=100p4

Legic output woliage 1= VOL 0 ~ [01*VDDIO| V |Tout= 10044

Current consumption | IVCIHIVDDIO - - 16 b NOTE
Dot Clock DCE - 7.5 10 IMHz -
serial Clock HACK - 185 a0 NHz -
NOTE

The method to illuminate the LCD panel iz using the 2-4-7 command under the measuring condition.
Measuring Condition

sStandard Value WA

Ta = 257
WCI = 33V
VDDIO = 33V
Dot Clock = 75ONH:z
Display Patten

0 gray black pattern

2.2.1 Back-light Characteristics

Parameter Symhbol Min Tvp Max | Umit | Test Condition | Note
Supply Current If - - 40 mh Ta=25C -
Su ply Voltage WF - 17 - W Ta=25°C -

Brightness Br 7500 - - cdim® Ta=25C -
Half-Life Time Lf - 50000 - hrs Ta=25"" -

Motel: The " Half-Lafe Time" 1z defined as the LED chip brightness decreases to 20% than
original brightness, Based on Ta 25+£2°C 60+10% BH condition .
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2.3 AC Characteristics

2.3.1 8-bits serial/24-bits parallel RGB

L tvsys J L tvsyh ‘E
VSYNC 30% N\ / 30%

i ! thsys i i thsyh !

' b B ——
HSYNG 30% | 30%/

E i tDOTCLK i i

' othy . E< : ;E

DOTCLK 70% NU30%  30%,/70% 70%\}30%

Pixel

|

1
1
1
texn \

: tCKL
|

! tds

70%¢———>

tan '
—>»70%

data

Figure 1. Pixel Timing

tRES

|
50% |\ /1 50%

[ [
—» >10us I4—
[ [

Figure 2. tRES Timing

e Min. Typ. Max. .

Characteristics Symbol =75t | sbit | 24bit | 8bit | 24bit | 8bit Unit
DOTCLK Frequency fDOTCLK - 6.5 19.5 10 30 MHz
DOTCLK Period tDOTCLK 100 33.3 154 51.3 - - ns
Vertical Sync Setup Time tvsys 20 10 - - - - ns
Vertical Sync Hold Time tvsyh 20 10 - - - - ns
Horizontal Sync Setup Time thsys 20 10 - - - - ns
Horizontal Sync Hold Time thsyh 20 10 - - - - ns
Phase dn‘fgrence of Sync thy 4 i 4 {DOTCLK
Signal Falling Edge
DOTCLK Low Period tCKL 50 15 - - - - ns
DOTCLK High Period tCKH 50 15 - - - - ns
Data Setup Time tds 12 8 - - - - ns
Data hold Time tdh 12 8 - - - - ns
Reset pulse width tRES 10 - - us

Note: External clock source must be provided to DOTCLK pin of HX8238-A. The driver will not operate if absent of the

clocking signal.

Table 1. Pixel & tRES Timing

U.R.T.
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5 H oyae = 408

tHeP = 68 § Hoisp = 320 tHrP = 20

s [ TLILT T T -~ TULI ST
e [/ % e

Pixel DO | D1 | -eeeeme D317|D318| D319
Data Dummy Dummy
a ) Horizontal Data Transaction Timing
Veyee = 262Lines s

tver= 18

-—
H

VSYNC | // |

Vbisp= 240 Lines tvp =41
e in ipipp gl pip— RIRINE I
Line0 Line 239

b )  Vertical Data Transaction Timing

Figure 3. Data Transaction Timing in Parallel RGB (24 bit) Interface (SYNC Mode)

1 Period(1 Frame )

240H >2H

NN T it

RR[7:0]
GGJ[7:0]
BB[7:0]
/ 1 Horizontal Period
3 320 dotclk 31~80 dotclk |
DOTCLK I ’ | Hﬂ
DEN |
RR[7:0]
GGJ[7:0] 1 2| 3 318[ 319| 320 1
BB[7:0]
Valid Data transfer area

Figure 4. Data Transaction Timing in Parallel RGB (24 bit) Interface (DE Mode)

U.R.T.
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L . Min. Typ. Max. .
Characteristics Symbol > wit | 8bit | 24bit | 8bit | 24bit | 8bit Unit
DOTCLK Frequency fDOTCLK - - 6.5 19.5 10 30 MHz
DOTCLK Period tDOTCLK 100 | 33.3 154 51.3 - - ns
Horizontal Frequency (Line) fH - 15.72 22.35 KHz
Vertical Frequency (Refresh) v - 60 90 Hz
Horizontal Back Porch tHBP - - 68 204 - tDOTCLK
Horizontal Front Porch tHFP - - 20 60 - - tDOTCLK
Horizontal Data Start Point tHBP - - 68 204 - tDOTCLK
Horizontal Blanking Period tHBP + tHFP - - 88 264 - - tDOTCLK
Horizontal Display Area HDISP - - 320 960 - - tDOTCLK
Horizontal Cycle Hcycle - - 408 1224 450 1350 | tDOTCLK
Vertical Back Porch tVBP - 18 - Lines
Vertical Front Porch tVFP - 4 - Lines
Vertical Data Start Point tVBP - 18 - Lines
Vertical Blanking Period tVBP + tVFP - 22 - Lines
VS pulse width tWv - 4 - Lines
. . NTSC 240
\orical Dispiay oL VDISP : 280(PALM=0) : Lines
288(PALM=1)
Vertical Cycle NTSC Veycle _ 262 350 Lines
PAL 313
Table 2. Data Transaction Timing in Normal Operating Mode
=—— [J.R.T.==- [Revision 18 ; UMSH-8065MD-19T(REVT) Ver. 2 ; March-17-2021 Page: 16




: / \
e UV UL VUL

VSYNG ——— // //

Sﬂc;lg; 16M colors with dithering mode <::“::> 8 colors mode <:£,2> 16M colors with dithering mode

Note: The color mode conversion starts at the first falling edge of VETINC after stage change of T
Figure 5. Color Mode Conversion Timing
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2.3.2 CCIR601 Timing

SEL[2:0] = 100, NTSC/PAL

Heyto = 1560

HSYNC |

RR[7:0] Invalid Data

XCr1><Y1 XCMXYZ

——tygp = HBP[6:0]*4+STP[1.0}

Hoisp = 1280

\ Cr320 >< Y639 ><Cb320>< Y640 >< Invalid Data

SEL[2:0] =101, NTSC

Heyoo = 1716

HSYNC I

s Spininininginigigiseinininininl

RR[7:0] Invalid Data

><Cr1><Y1><Cb1><V2/

—tygp = HBP[6:0]*4+STP[1:0]

Hpisp = 1440

\ Cr360 >< Y719 >< Cb360 >< Y720 >< Invalid Data

SEL[2:0] = 101, PAL

Heyae = 1728

HSYNC |

RR[7:0] Invalid Data

><Cr1><Y1 ><Cb1><Y2

————tige = HBP[6:0]*4+STP[1:0}

Hpisp = 1440-

{ Cr360 >< Y719 ><Cb360>< Y720 X Invalid Data

SEL[2:0] =110, NTSC

Heyoto = 1716

HSYNC |

oo [ [, FLILILIL L FUMULULUUL

RRI[7:0] Invalid Data

XCb1><V1 ><Cr1><V2

——tygp = HBP[6:0]*4+STP[1:0}

Hpisp = 1440-

Cb360 >< Y719 X Cr360 >< Y720 X Invalid Data

SEL[2:0] = 110, PAL

Hoyce = 1728

HSYNC |

oo [ [ LI, PP

RR[7:0] Invalid Data

><Cb1><Y1><Cr1><Y2/

‘e————tygp = HBP[6:0]*4+STP[1:0}

Hoisp = 1440

Cb360>< Y719 >< Cr360 >< Y720 >< Invalid Data

SEL[2:0] = 111, NTSC/PAL

Hoyce = 1560

HSYNC |

e mpippipipininipip SN einEninininl

RR[7:0] Invalid Data

XCb1><Y1><Cr1XY2/

e————tugp = HBP[6:0]"4+STP[1:0}

\Cb320>< Y639 X Cr320 >< Y640 >< Invalid Data

Hpisp = 1280-

Figure 6. CCIR601 Horizontal Timing
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SEL[2:0] =100~ 111, NTSC

EVEN Field -ODD Field-

VSYNC

i
[T T 2T7T3T 47567171 [261 [ 262 T 263 ]
T I
! 1
[7:0] : tuee = VBP[6:0} DL1 | DL2 | DL3
|
i
ODD Field EVEN Field

VSYNC
HSYNC

! !
[[264 T 265 T 266 [ 267 | 268 [ 269 [ 270 |
I I
I
I
I

RR[7:0] = VBP[G:O] + 1 DL3
|

SEL[2:0] = 100 ~ 111, PAL, PALM=0

_EVEN
Field

VSYNC

ODD Field

! |

[T T 213747571677 ]
! |
i |

RR[7:0] i tvsp = VBP[6:0] DL1 | DL2 [ DL3 | ..
i

|
___OoDD E ield
Field EVEN Field

VSYNC
HSYNC

I
I i s . O o . <3 -2 S (578 [ 615 [ 60 ]
i |
| |
RR7:0] e e =VBPB0] + 1

SEL[2:0] =100 ~ 111, PAL, PALM=1

_EVEN
Field

VSYNC
HSYNC

ODD Field

! |
[+ T 238374757667 ..  [2ZZIs3][2a]5] ..
T |
i |
RR[7:0] : tysp = VBP[6:0] DL1 | DL2 | DL3 [ ...
i
i
OoDD - N
~—Field VEN Field:

VSYNC \
L
i
i
HSYNC

I
[(313 1314 [ 315 [ 316 | 317 | 318 [ 319 | 335 | 336 | 337 | 338 623
T
I
I
I
[}
I

RR[7:0] tvep = VBP[6:0] + 1 DL
!

Figure 7. CCIR601 Vertical Timing
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2.3.3 CCIR656 Timing

SEL[2:0] = 010, NTSC/PAL

e[ LT L 0 P A A O A
Il
raro ) B OO

s = HBP[B:0]"4+STP[1:0} . ise = 128

Hoyae = 15

SEL[2:0] =011, NTSC

Lo
S G €3 € €0 RT3 €3 € €0 ) €5 €3 & P € G G

sp = HBP(B:0]"4+STP[ 10} Hoise = 1440

Hoyge= 171

SEL[2:0] =011, PAL

DOTCLK LJ [_| l—| L
Lo
SO G 3 € C) SIS G0 € € € € 68 G &3 DD € ) € (03 € € G

s = HBP[B:0]"4+STP[1:0} Hose = 144

Hoyie= 1

Figure 8. CCIR656 Horizontal Timing
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SEL[2:0] =010, 011, NTSC (F=0 = ODD field. F=1 < EVEN field)

S O |

T2 [3[<]5]

Mt I

I | .

[l a]®

B[ H[5]%]

.
F
RR[70]

S O |

766 | 267 | 268 |

tvzn = VBP[6:0]

Mt I

I | .

[382 783 [ 84285

785 | 287 | 368 ] 289 |

[281 [ 267 [ 263 | 764 ] 785
v
Fo
RR[7:0]

vze = VBP[&:0]

=

SEL[2:0] =010, 011, PAL, PALM=0 (F=0 < ODD field, F=1 9 EVEN field)

O ) I ) B | .

I )

[618] 619 [620] 621 [622] 623

64]e2s] 1 [ 23]

N )

[2r]o2[m3Joaf2s 2672829 30]

I )

[305] 306 | 307 ] 306 [ 309 | 310

S [312 333315

tvge = VBP[6:0]

R

>

N )

[333 334 335 [ 336 337|336 [ 399 | 340 [ 341 [ 347

v

F

RR[7:0]

tvee = VBR[G:0] + 1

SEEE

SEL[2:0] =010, 011, PAL, PALM=1 (F=0 = ODD field, F=1 = EVEN field)

N ) ) B | .

I )

[618] 619|620 621 [ 622 ] 623

G365 1] 23]

R

N )

A P R

A2

RR[7:0]

[pwzsa [ peass [ wsss [ puess [iiss [ ouass |

B

L

[305 ] 306 [307 [ 308 [309 [ 310

ENEEEREEE

tyzp = VBP[6:0]

i1 [ pi2 [ ows | o [ ors [ ois [ owt

LS |

) 1 I

[333 ]334 ]335

336 [337 [338 [ 339 [ 340341 [ 342 ]

RR[7:0]

|DL25.' ‘ DL | DLISE ‘ DL |an5.'-

DLIE |

= VBP[6:0] < 1

DLl [ L2 | DLs [ DL4 [ DLS [ DLs | DLT |

Figure 9. CCIR656 Vertical Timing
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2.3.4 Power Up Sequence

Vobio >1ns

— -

Vel 4_’/ >10us

RESB

>10us

SPI

SPI accessing

SHUT
tp-shut

DOTCLK

tclk-shut
-

HSYNC

VSYNC H

VCIX2

1st 2nd 3rd 4th

I

VLCD63

VCIM

VGH

TNote

VGL

Gate/POL/PWM (If PWM turn-on)

/

SOUT (S0~S959)

A

Black Pattern

Note: There is a diode between VCIX2 and VGH. Switch on VCIX2 will move VGH up.

tshut-on

Figure 10. Power Up Sequence with SHUT

>< Normal Display

Characteristics Symbol Min. | Typ. Max. Unit
VCI/ VDDIO on to falling edge of
SHUT tp-shut 1 - - us
DOTCLK to falling edge of SHUT tclk-shut™ 1 - - clk
Falling edge of SHUT to display start
-1 line: 408 clk i2)
-1 frame: 262 line tshut-on = = 1 frame
-DOTCLK = 6.5MHz

Mote: (1) It is necessary to input DOTCLK before the falling edge of SHUT.
(2) Display starts at 11th falling edge of VSTNC after the falling edge of SHUT. The display starts at the falling

edge of VSYNC which is determined by BLT[1:0] of RO4h.

Table 3. Power Up Sequence

U.R.T.
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2.

3.5 Power Up Sequence

VbbIo

Vel

RESB

SPI SPI accessing ><

SHUT /

DOTCLK

HSYNC

VSYNCH H H1 st H2nd HSrd Uzuh USth Uﬁth \—

VCIX2 Floatng ~  ~ ~TT—=-

VLCD63 Floatng ~  ~77—=—-

VCIM Floatng - —--

VGH o
VGL %/GL discharge to ground

Gate/POL/PWM (If PWM turn-on) \

SouT
(S0~5959)

Normal Display Xilack Pattern(for normally Black), or White Pattern(for normally White) >\

< I
< >

tshut-off

Figure 11. Power Down Sequence with SHUT

Characteristics Symbol Min. Typ. Max. | Unit
Rising edge of SHUT to display off
-1 line: 408 clk
- 1 frame: 262 line
- DOTCLK = 6.5MHz

Note: DOTCLK must be maintained at lease 6 frames after the rising edge of SHUT.
Display become off at the Gth falling edge of VSTNC after the falling edge of SHUT.
If RESET signal is necessary for power down, provide it after the 6-frames-cycle of the SHUT period.

tshut-off - - 6 frame

Table 4. Power Down Sequence

U.R.T.

Revision 18 ; UMSH-8065MD-19T(REVT) Ver. 2 ; March-17-2021 Page:

23




2.3.6 SPI Timing

First Transmission (Register)

CSB [\
[ tcss tcsh ‘
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 P4
SCL
telk tsl tsh
SDI \0/111\\00R/SR/\N0000000000101000
Second Transmission (Data )
CSB \
tcsd |
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
SCL

SDI \2/1 1 1\0 o/RiIS\RW 0 0 oJf

tds

—

Note: The example writes “0x1264h” to register R28h.

SPID connected to VSS.

Figure 12. SPI interface Timing Diagram & Write SPl Example

W»oo/1\oo/11\o of 1\ o of
tdh

Characteristics Symbol Min. Typ. Max. Unit
Serial Clock Frequency fclk - - 20 MHz
Serial Clock Cycle Time tclk 50 - - ns
Clock Low Width tsl 25 - - ns
Clock High Width tsh 25 - - ns
Clock Rising Time trs - - 30 ns
Clock Falling Time tfl - - 30 ns
Chip Select Setup Time tcss 0 - - ns
Chip Select Hold Time tcsh 10 - - ns
Chip Select High Delay Time tcsd 20 - - ns
Data Setup Time tds 5 - - ns
Data Hold Time tdh 10 - - ns

Table 5. SPI Timing
=— [/.R.T'.=== (Revision 18; UMSH-8065MD-19T(REVT) Ver. 2 ; March-17-2021 Page: 24




2.3.7 Command ( Recommend by U.R.T.)

LCD Initial HX-8238:

COMMAND CODE DESCRIPTION
EOZH 0200 LCD-Driving-Wavetorm Control
R03H 36 Power control 1
E04H 0440 Input Data and Color Filter Control
EODH 3221 Power Control 2
ENIEH 2100 Power Control 3
Adjust the Gamma Curve:
COMMAND CODE DESCRIPTION
Ra0H Qooo Gamma Control 1
E31H 0407 Gamtma Control 1
E3ZH 0202 Famma Control 1
E33H Qoan Famma Control 1
E34H 0505 Gamma Control 1
E36H ooy Gamma Control 1
E3TH Qooo Gamma Control 1
E3AH 0904 Gamma Control 2
E3EH 0904 Gamma Control 2
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2.4 Touch Panel Specifications

Input mode Stylus or Finger -
Minimum Active Force 100 gf Stylus RO.8mm
Connector Type FPC -
2.4.1 Electric Characteristics
Items Descriptions Note
. . X-axis 1.5 Active Area toward
Linearity .
Y-axis 1.5 inner 2mm
X-axi Q -
Terminal Resistance axis 50677
Y-axis 400 1000Q -

Display Descriptions Note
Type 4-wires Analog Resistive Touch Panel -
ITO Film T=0.188mm 400~640Q/C -
Structure

ITO Glass

T=0.7mm 400~600Q/0

Surface Hardness

3H

3H pencil, pressure
500g/45°
(JIS-K5600)

E===|[Revision

18

UMSH- 8065 MD-
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2.4.2 Durability Test

Items

Condition

Finger Touch Test

Repeating impact the surface of touch panel 1,000k times by
R8.0 silicon rubber under 250g loading and 2 times/sec speed.

Pen Sliding Test

Drawing line in 30mm length at same location of touch panel
surface 100k times by R0.8mm plastic stylus under 250g loading

and 60mm/sec moving speed.

Touch Panel

/.

= =
Pen Sliding Test

Touch Panel

/|

= m—
Finger Touch Test

( Durability Test Position )

(Pen Sliding Test)

}:Ij

Center Point of Active Area
(Finger Touch Test)

Revision 18

I
I
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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| 25 - 15 20
ms 2
Tf| 25 - 35 50
0 ,.| ®=0° 45 60 -
ewing | 0., |D=180°| 45 60
2 Viewing CR> 16~ - degree 3
Angle 8 .| ®=270° 15 45 -
Ver.
0 .| ®=90° 35 60 -
3 [Contrast Ratio Cr| 25 400 800 - - 4
Red x-code Rx 0. 58 0.63 0.
Red y-code Ry 0. 31 Of. 36 0. 41
Green x-code Gx 0. 3( 0. 35 0.40
Green y-code Gy 0. 54 0. 59 0. 645
4 |Blue x-code Bx| 25 0.09 0. 14 0.19
Blue y-code By 0.05% O. 10 0.15
White x-code Wx 0.28 0. 33 0. 38
White y-code Wy 0. 31 0. 36 0. 41
Brightness Y 400 560 - cd/m’
5 Brightnes.s 25 80 ) ) % 6
Uniformity
—UR.I== |Revision 18 UMSH- 8065MD- 19 [RageE \28)




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 Selected Waveform Non-Selected Waveform
g Vop — Duty 14 Vop 1 Duty 1/d
= Bias: 1/b
14 Bias: 1/ 13 4 P F
'g fF : Frame Freq rame Freq —L
£ 1 . | —
=}
=] 0 12 ! 0 1+ !
© -1 ! 1 —
Voltage s _J Sy—
» Py T L (UEFy*(1id)
Vop~ Driving Voltage at Ve Vop
op= Driving Voltage a
Max. Contrast Ratio : 7
1/fF 1/fF
[Note 2] Definition of Response Time
for Positive type
Selected State | Mon-Selected State | Selected Stats
© l l
ki :
El 90% 50% %
B '
10% 10
—w TF »-— —-- Tr »-— — time
[Note 3] Definition of Viewing Angle : [Note 4] Definition of Contrast Ratio :
for Positive type
° 0
[ ¥
Cel L 82 . ez 2 81=0, 62=0 =
[ . B § Non- H
Vo = . S = . 9
i/ ViewingDirection  Lelf Hight H Selected '?eleaed Contrast Ratio =
3 - T
. H T
Viewing Direction >

Vop Woltage

U.R.T =———— |Revision 18 ; UMSH-8065MD-19T(REVT) Ver. 2 ; March-17-2021 Page: 29




[Note 5] Definition of measurement of Color Chromaticity and Brightness

500mm

LCD Module—+ 2777

[Note 6] Definition of Brightness Uniformity

H/4

Minimum Brightness of Point 1~9

Brightness Uniformity =
Maximum Brightness of Point 1~9

Active Area Height : H

Active Area Width : W

[Note 7] Definition of Measurement of Reflectance

White Light Source
(Ring)

500mm

LCD Module— L
or referance
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4. RELIABILITY :

Item No Items Condition Note
1 High temperature 70°C . 200 hours 1
operating
2 Low temperature 220°C . 200 hours 1
operating
3 High temperature 80 °C . 200 hours 1
storage
4 Low temperature 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. 1
storage 10 Cycles
10=>55=>10=>55=>10Hz,
7 Vibration test w1thn? I minute
Amplitude : 1.5mm.
15 minutes for each Direction ( X,Y,Z)
3 Drop test Packed, 100CM free fall,
6 sides, 1 corner, 3edges
50,000 hours
9 Life time 25C , 60%RH ,
specification condition driving

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

I

U.R.T
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5. PRODUCT HANDLING AND APPLICATION
] PRECAUTION FOR HANDLING LCM

The LCD module contains a C-MOS LSI. People who operate the LCM should wear
ESD protection eguipement to prevent ESD hurt on products.

Do not input any signal before power is turned on.

Do not take LCM from its packaging bag until it is assembled.

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 a non-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 iron tip :350C+15C.

Soldering time : 3~4sec./ terminals.

Type of solder : Eutectic solder(rosin flux filled).

[ 1PRECAUTION IN USE OF LCD

Do not contact or scratch the front surface and the contact pads of a LCD panel 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 alcohol.

Do not attempt to wiped off the contact pads.

Keep LCD panels away from direct sunlight , also avoid them in high-temperature & high
humidity environment for a long period.

Do not drive LCD panels by DC voltage.

Do not expose LCD panels to organic solvent.

Liquid in LCD 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.

L] PRECAUTION FOR STORING 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°C)

@ Never use the LCD , LCM under 45 Hz , the liquid crystal will decomposition and cause permently

damage on display !!

[[] USING ON MEDICAL CARE , SAFETY OR HAZARDOUS APPLICATION OR SYSTEM

For the application in medical care, safety and hazardous prodcuts or systems, an
authorization from URT is required. 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

are imposed 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 - 0 0 0 3 ==> Year 2012, November,8th , Production lots n0.0003

Note  The lot no. attached on the packing box will be used for tracking once
the part is too small to print the
— U R.IT= [Revision 18 ; UMSH-8065MD- 19T (Pagev 133 Ver .




7. PACKING

Instruction of

lot number:

LOT NO.: 0 0 0 8352 5 m

Date

L Week

Week of
Month

Month

Year

| able of carton:

up

 MODEL 300X — XXX X — XX
Q'TY: PCS
LOT NO,
N.W. KGS.
G.W. KGS.

UNITED RADIANT TECHNOLOGY COREP.

e R R R £ E]

01—-1 st
02—-2 nd

o
31-31 th

1 7

1T———5

C1—January
02—February

12—December

00—2000
o1-=-200

Carton Box
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MODEL NO: UMSH-8065MD-19T(REVT)
45 PCS/INDEX BOX
4 INDEX BOX/STACK

180 PCS/CARTON Kg/carton (gross weight)

Revision 18 ; UMSH- 8065 MD -
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8. INSPECTION STANDARD
8.1. QUALITY :

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 40 AND IT MIGHT BE DESIRABLE 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 ASMIL-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 NEW PRODUCTS FOR THESE DEFECT PRODUCT.
WHICH UNDER WARRANTY PERIOD AND BELONG TO THE RESPONSIBILITY OF U.R.T.

8.2. CHECKING CONDITION

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

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

THE QUALITY OF GOODS SUPPLIED TO PURCHASER SHALL COME UP TO THE FOLLOWING STANDARD.

U.R.T

|
|

Revision 18 UMSH-8065MD- 19T PageV 136

ver .



8.3. INSPECTION PLAN:

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 Critical
QUANTITY SHORT OR OVER......REJECTED
3. PRODUCT INDICATION "MODEL NO." SHOULD INDICATE ON Mq’or
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 ( I NSI| DE VI EWI NG AREA )
AND LCD GLASS CRACKS
7.BLEMISH BLACK SPOT ACCORDING TO STANDARD OF VISUAL Minor
APPEARANCE WHITE SPOT AND SCRATCH I NSPECTI ON ( | NSI DE VI EWI NG| AREA
ON THE POLARIZER
8. BUBBLE IN POLARIZER ACCORDING TO STANDARD OF VISUAL Minor
INSPECTION ( I NSI DE VI EWI NG AREA )
9. LCD'SRAINBOW COLOR STRONG DEVIATION COLOR ( OR NEWTON
RING) OF LCD......REJECTED. Minor
OR ACCORDING TOLIMITED SAMPLE
( IF NEEDED, AND INSIDE VIEWING AREA )
10. ELECTRICAL AND OPTICAL ACCORDING TO SPECIFICATION OR Criticd
CHARACTERISTICS DRAWING . (INSIDE VIEWING AREA )
(CONTRAST VOP
CHROMATICITY ... ETC)
ELECTRICAL 11.MISSING LINE MISSING DOT LINE CHARACTER Critical
....REJECTED
12.SHORT CIRCUIT NON DISPLAY WRONG PATTERN Critical
WRONG PATTERN DISPLAY DISPLAY CURRENT CONSUMPTION
OUT OF SPECIFICATION...... REJECTED
13. PIN HOLE PATTERN DEFORMITY ACCORDING TO STANDARD OF VISUAL Minor
INSPECTION
—UJR.T= |[Revision 18 UMSH- 8065MD- 19|TRaBE V 37 Ve
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8.4. STANDARD OF VISUAL INSPECTION

NO. [ CLASS ITEM JUDGEMENT
(A) ROUND TYPE: unit : mm.
DIAMETER (mm.) ACCEPTABLE QTY
) 0.1 DISREGARD
01 < @ 0.25 3(Distance>5.0mm)
BLACK AND WHITE SPOT 025< @ 0
BLEMISH (B) LINEAR TYPE: unit : mm.
SCRATCH LENGTH WIDTH ACCEPTABLE QTY
------ W 0.03 DISREGARD
L 50 ]0.03< W 0.07 3(Distance>5.0mm)
------ 0.07 < W FOLLOW ROUND TYPE
unit ; mm.
DIAMETER ACCEPTABLE QTY
BUBBLE IN POLARIZER d 0.2 DISREGARD
8.4.2] MINOR| DENT ON POLARIZER 02< @ 0.5 2(Distance>5.0mm)
05 < o 0
Items ACC. QTY
Dot Defect Bright dot N 4 (Distance>5.0mm)
Dark dot N  4(Distance>5.0mm)
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
inwhich LCD panel is displaying under black pattern.
Note 3: Dark dot: Dots appear dark and unchanged in sizein
which LCD panel is displaying under pure red, green
,blue pattern.
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NO. [cLASs ITEM JUDGEMENT
Ny XA - ///7{,4
\\\ (&/>>///'/ - ///;’//_\//iN//
O\
844 | MINOR [CHIPPING N R [ _— Y>S
\\ \\ e
O\ L REJ.
\\\ 4 X)\
\\ \<\/
NSEZ T
N X@my —
845 | MINOR [CHIPPING O e k\/\ ~ XorY>S
N b D o REJ.
\\\ o
J
846 | MAJOR [GLASS CRACK \ Y > (12T
JRN REJ.
< L 1. a>L/3, A>1.5mm.
847 | MAJOR [SCRIBEDEFECT | = ————————— REJ.
AL L 2. B: ACCORDING
Tieg— +B
TO DIMENSION
848 | MINOR |CHIPPING T St ®= (x+y) /2
(ON THE TERMINAL AREA) N NN, s REJ.
\\\ //////////
N \\\ ////// —
\\ - //<T</
849 | MINOR [CHIPPING ~ \J\/ﬁ\i‘ﬂ\‘\ N o Y>(WU3T
\ s S ey
( ON THE TERMINAL SURFACE) S SN < EY REJ.
N
N
SO T Ty
84.10 | MINOR [CHIPPING - \(/f SO Y>T REJ.
\\ \{X/ N \\F\\ \> h e
AN S /&‘{\Xl S
X Ty, S
\\\\q /// ///// -
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8.5INSPECTION STANDARD OF TOUCH PANEL

NO. | CLASS ITEMS JUDGEMENT
/
Touch Panel .
85.1 | MAJOR Crack Reject
Y
X 2mm,Y 2mm,
Corner 7 1T Accept
852 | MINOR | ToUch Panel
Chipping « v
X 3mm, Y 3mm,
Edge 7 12T Accept
W 0.05L 10mm Accept
Scratch
8.5.3 | MINOR Dust and Foreign material 0.05mm<W 0.07/mm L 5.0mm Accept
(Linear Type) 3eaMax.
W>0.07mm Reject
® 0.25mm Accept
Scratch
854 | MINOR Dust and Foreign material 025mm & 0.35mm Accept
(Round Type & =(Length+Width)/2) 5 ea Ma
® 0.35mm Reject
® 0.35mm Accept
Touch Panel 0.35mm & 1.0mm Accept
855 | MINOR Dent / Fish Eyes Distance 5.0mm 3eaMax.
® 1.0mm Reject
® 0.2mm Accept
Touch Panel Accept
8.5.6 | MINOR Air Bubble 0.2mm & 0.5mm 3 eaMax.
® 0.5mm Reject
W 0.03,L 210mm Accept
Accept
Touch Panel 0.03mm W 0.05mm,L 5mm 3
eaMax.
8.5.7 | MINOR Printing area Scratch
W 0.05mmorL 5mm Reject
(W=>0.05 Follow 8.5.4 Round type)
Touch Panel .
8.5.8 | MINOR White Haze Mark / Dust Can not be removed Reject
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