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1. BASIC SPECIFICATION

1.1 Mechanical specifications

Items Nominal Dimension Unit
Active screen size 3.5” Diagonal - -
Dot Matrix 640 x R.G.B. x 480 Pi xel
Module Size ( HXVT) 76.9x 63.9x3.0 mm.
Active Area ( HXV) 70.08 x 52.56 mm.
Dot Pitch ( WxV) 0.1095 x 0.1095 mm.
Color depth 16.7M color
Interface RGB INTERFACE - -
Driving IC Package COG - -
Driving IC NV3052C - -
Module weight TBD g
1.2 Display specification
Display Descriptions Note
LCD Type IPS - -
LCD Mode Normally Black - -
Polarizer Surface Anti-Glare - -
Pixel arrangement RGB vertical stripe - -
Backlight Type 6 White LEDS - -

Viewing Direction

Free viewing

U.R.T.

Revision 4

UMOH- P238MD- 1|TPageE A1)




imension
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1

1.4 Block diagram:
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1.5 Interface Pin Connection:

Pin No. | Pin Symbol | IO Description
1 LEDE P |LED Backlight Cathode
e LEDA P |LED Backlight Anode
3 GHD P |Ground
4 WCC I & power supply for the analog power
5-12 EO-E7 I |Graphic display Bed data
1320 G0~7 I |Graphic display Green data
2128 EO-E7 I |Graphic display Blue data.
29 GHD P |Ground
20 POLE I |Pixzel clock signal in EGE mode
21 DISE I |Display onfoff
32 HS YT I |Horizontal syne input in EGB meode,
33 VEYHNC I |Vertical sync input in RGE mode.
24 LE I |Data enable signal in EGE mode.
35 GHD I |Ground
36 FEZX I |Dewice reset signal.
27 a0 0 |Serial output signal in SPTLF
28 ol I |Serial input signal in SPTLF.
39 2CL I A synchronous clock signal in SPILE.
A0 e I |Chip select input pin (" Low™ enable) in MPT IF and SPILE.
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2. ELECTRICAL CHARACTERISTICS

2.1 Absolute Maximum Ratings

Items Symbol Min. Max. Unit | Note
Power Supply Voltage WVCC -0.3 4.5 W 1.z
iCperate temperature range Tor =20 70 T 24
Storage temperature rang TsT =30 a0 T 24
Storage Humidity HD 20 a0 YEH

1. Ifthe module 15 above these absolute maximum ratings. It may become permanently damaged.

Tzing the module within the following electrical characteristic conditions are also exceeded, the

module will malfunction and cause poor reliabality,

WiZO =VES must be maintained.

The response time will become lower when operated at low temperature.

Background color changes slightly depending on ambient temperature.

The phenomenon is reversible.
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2.2 Typical Operation Conditions:

The ambient temp erature iz Ta= 25 %C

Itemn Svmbol Min. Tvp. Max Unit
Power supply voltage VOO 2.5 2.8 36
VIH 07 CC - ViCC
Tnput logic highflow Voltage
VIL GHD - 0.3*CC i
VOH 0.8*¥CC - WVCC i
Cutput logic highflow Voltage
VOL GHD - 0.2*CC W
IO Leak Current I -0.1 - 1 ud
Pemwer supply current IcC - 20.0 40.0 b
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2.3 Back-light only Specification :

Item Syvmbaol Nin Twp Max TInit Note
LED Supply voltage Vi 16.5 150 185 W 1
LED Supply Current If - 410 - md 2
Life Time - - 30000 - Hr 34

Wote 1: The LED Supply Voltage is defined by the number of LED at Tae=25"C and If =40mA.
Hote 2: LED current is measured by utilizing a high frequency current meter as shown below:

Power Supply

Input Power
PesL
Villi eD
GND Converter Backlight
Unit

Mote 3: The “LED life time” 12 defined as the module brightness decrease to 50% original
brightness at Te=25C and If =20mA The LED lifetime could be decreased if

operating If 15 larger than 20m&

>
2
g!) 100
o
3 80
:
3 60
o
3 40
o
=
= 20
3
= 0
20 10 O

Mote 4: LED light bar circuit:

[LEDA- |

Ambient Temperature Ta (°C)

>

-

A
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10 20 30 40 50 60 70

LLEDK
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2.4 AC Characteristics

2.4.1 RESET Timing
Reset timing characteristics
Short than 5us
RESX I1 tnrsw N
Llll-sl
Internal . ; L Initial Condition
Status MNormal Operation >< Reseting (Default for H'W Resef)
VSS=0V, VCC=2.5Vt0 3.6V, Ta=-30T to 70C
Symbol Parameter R;‘F“ed MIN | TYP | MAX Note Unit
ins
teesw | F1) Reset low pulse width RESX 10 - - - us
R When reset applied during i
: g E > Sleep in mode
%9 3 e
taest 2) Reset complete time _ ) ] - When reset applied .
- during Sleep out mode ’

Table: Reset input timing

Note 1: Due to an electrostatic discharge on RESX line.spike does not cause irregular system reset according to

the table below.

Note 2

RESX Pulse Action
Shorter than Sus Reset Rejected
Longer than 10us Reset

Reset starts

Between Sus and 10us 2
(It depends on voltage and temperature condition.)

. During the resetting period. the display will be blanked (The display is entering blanking sequence,

which maximum time is 120ms, when Reset Starts in Sleep Out mode. The display remains the blank state in

Sleep In mode) . then return to default condition for H/W reset.

Note 3:

During Reset Complete Time, ID1/ID2/ID3 and VCOM value in OTP will be latched to internal register.

After a rising edge of RESX. there is a H/W reset complete time (Trest) which lasted 5ms..The loading

operation will be done every time during this reset.

Note 4: Spike Rejection also applies during a valid reset pulse as shown below:
l 10us R
r 7|
Reset is accepted
1 10us |
I "1

—-| |-¢ Less than 20ns width positive spike will be rejected

Note 5

. It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out command

cannot be sent for 120 msec.

=—U.RT=
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2.4.2 Serial interface characteristics

CsX Vi
Vi - Tenw
Tcss NP Tscvew/ Tscver N ¢ Tesh R
A s Tscc "
Zﬁ TsuwTsir Z N
SCL A | TswlTsm | [——r
¢ TSDS N TSDH
P 2. / K \/, AL
/ ;'{ / 2 IH
SOl f/ / S ,-/ :XTVIL 74
<TACC » TOH :l
SDO Vit QL
VIL* +
3-pin Serial Interface Characteristics
Table: SPI Interface Characteristics
. MI MA . T
Signal Symbol |[Parameter N X Unit Description
Tess Chip select setup time 15 - ns
Tesu  |Chip select hold time 15 = ns
CsX Tsce  [Chip select setup time 20 = ns *
Teaw  |Chip “H” pulse width 40 - ns
Tscyew Serial clock cycle (Write) 66 = ns
Tsaw SCL “H” pulse width (Write) 10 - ns -
Tsow SCL “L” pulse width (Write) 10 = ns
SCL
Tscyver Serial clock cycle (Read) 150 - ns
Tser SCL*H” pulse width (Read) 60 = ns =
Tsir SCL"L” pulse width (Read) 60 = ns
TSDS Data setup time 10 - ns
Tsom Data hold time 10 = ns _
SDI Tacc Access time 10 50 ns For maximum
C1=30pF
Ton Output disable time 2 2 _ For minimum
15 50 ns CL=8pF

Mote 1: WVCOC=2.5 to 3.6V, VIS A=VIE=0V, Ta=-30 1o 70°C

Mote 2: The rise time and fall time {tr, tf) of input signal 15 specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of VOO for Input signals.
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2.4.3 RGB Interface Definition

The display operation wia the EGE interface 15 synchronized with the VEYNC, H3YNC, and DOTCLE

signals. The data can be written only within the specified area with low power consumption by using window

address function. The back porch and front porch are used to set the EGE interface timing.

Vertical Sync.

ry £y

vs Invisible image
4 = Timing information which cannot be seen on the display
= blank time
vbp DE="0" (low)
Visible image
= whick can be seen on the display
= active area
VP " (hi
VdiSp DE="1 (hlgh)
vfp
Horizontal Sync.
hpw  hbp hdisp hfp
HP g

Figure DRAM Access Area by RGB Interface

Please refer to the following table for the setting limitation of RGB interface signals

Parameter Symbol | Min. | Typ. Max. Unit
Horizontal Sync. Width hpw — 2 Clock
Horizontal Sync. Back Porch hbp - 20 - Clock
Horizontal Sync. Front Porch hfp = 20 - Clock
Vertical Sync. Width VS & Line
Vertical Sync. Back Porch vbp o - Line
Vertical Sync. Front Porch vip - 12 - Line

Typical value are related to the setting of dot clock is 20MHz
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2.5 Command Sequence ( Recommend by U.R.T.)

SPT WriteComm (0=FF),
SPT WriteComm (0xFF);
P WriteComm (0x=FE),
2P WriteComm(DzE3);
SPT WriteComm (Oxd 0,
SPIL WriteComm (D=03),
SPT WriteComm (Ox04Y,
SPI WriteComm (0=05),
SPT WriteComm (D=08);
SPT WriteComm{0z09),
SPT WriteComm (D=x0AY,
SPL WriteComm (O=x0E);
2P WriteComm (D=x0C);
SPT WriteComm (0x0D7,
5P WriteComm (D=z0E),
SPT WriteComm (D223,

SPT WriteComm (D24,
SPL WriteComm (0250,
SPL WriteComm (D=2,
SPL WriteComm (0227,

SPT WriteComm(0238)
2P WriteCommi0z39),

SPT WriteComm(0z347,

ST Write Comm(0x28),
ST WriteComm (02297,
2P WriteComm(0xz24);
ST WriteComm (049,
SPL WriteCommi0z91),
ST Write Comm(0x92),
ST WriteComm (OxADY,
2P WriteCommi{0zA 17,
SPT WriteComm(Oxdd);
ST WriteComm (DzA 7Y,
2P WriteComm(Qxzd &),
SPT WriteComm(0xA S,

SPL WriteCommi{Dzd A%,
ST WriteComm(0xzA B,
ST Write Comm (0xACY,
SPT WriteCommi{0xzA T,
ST WriteComm(0zAE):

SPIL WriteComm{0zATF),

=SP1 WriteDatad0z300,
=PI Write Data(0=z52);
=PI Write Data(0=01),
=PI Write Data(0=z007);
SPT WriteData(O=007,
SPT WriteData(O=407,
SPI WriteData(O=007,
SPT WriteData(O=037,
SPT WriteData(0=007;
SPT WriteData{0=077,
=1 WriteData(0=01);
=PI Write Data(0x232),
=PT WriteData(0=z32),
=PI WriteData(O=0E Y,
=PI Write Data(0=z007);
SPT WriteData(DzA2),

SPT WriteData(O=0c);
SPI WriteData(Ox067,
SPI WriteData(Ox14);
SPI WriteData(Ox143,

P WriteData(0=9C,
SFT WrteDatal0xz A7),
=PI WriteData(Ux2a);

ST WriteData(0x=407,
=P WriteData(0x=017,
=PT Write Data(O=zdf),
SPT WriteData(0=3C);
=PI WriteDatai0z577,
=P WriteData(0xz977,
=PI WriteData(0xz535),
=PI WriteData{0z507,
=PT WriteData(0=5C);
=PI Write Data(0=02),
=PT WriteData(0=z01);
=PT Write Data(0=01);
SPT WriteDatai0=F C);
SPI WriteData(O=287;
SPI WriteData(O=067,
SPT WriteDatai0z067,
SPT WriteD ata(0=06),
=PI WriteData (02037,
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SPI WriteComm(DxBO);
P WriteComm(DxB1);
SPI WriteComm(DxB2);
P WriteComm (DxB3);
SPI WriteComm(DxB4);
P WriteComm (OxB5);
SPI WriteComm(DxBE);
SPT WriteComm (DxBR7);
SPI WriteComm(DxBE);
SPT WriteComm (0=F0);
2P WriteComm(D=zFé),

2P WriteComm (D=FFY,
SPT WriteComm (0=FF),
2P WriteComm (D=FFY,
SPT WriteComm (0zB0Y;
SPI WriteComm (DxB1);
SPL WriteComm (OxB2);
SPI WriteComm (DxB3);
SPIL WriteComm (OxB4);
SPI WriteComm (DxBI);
SPIL WriteComm (OxBE);
SPL WriteComm(DxB7);

SPL WriteComin(0zBE),
SPT WriteComm (0=B9),

=PI WriteComm(DzBA);
=PI WriteCommi{0=zBE);
=PI WriteComm(DxzB O,
=PI WriteComm (DzBIDY;
=PI WriteComm(DxzBEY,
=PI WriteComm(DxBEY,

SPT Write Comm (0=C0),
SPL WriteComtn(0xzC 1),

=PI WriteComm{0xD07,
=PI WriteComm{0=D 17,
=PI WriteComm (0zD2Y,
=PT WriteComm(0xD3),;
=PT WriteComm(0xD4 ),
=PI WriteComm{0xD3a7,
SPL WriteComin(0xDé ),
=PI WriteComm{0xD77,
=PI WriteComm{0xDE8Y,
=PI WriteComm (0xDSY,
=PI WriteCommi{0xDAY,
=PI WriteComm(DxDE);

SPT WriteCotmtn (02DC],
SPI WriteComm (0=DDN;
SPT WriteComm{(DzDE),

SPT WriteComm(0=zDFE),

=PT Write Data(0=08),
=PI WriteData(0xz26),
=PI WriteData(0xz28),
=PI WriteData(0xz28]),
=PI WriteData(0xz33),
=PI WriteData(0=08),
=PI WriteData(Oxz26),
=PT Write Data(0=08),
=PI WriteData(Oxz26),
=PT WriteData(0=00);
=PI WriteData(0zCOY;

=PI WriteData(0z307,
SPI WriteData(0z52),
SPI WriteData(0=z02),

=P Write Data(0z0EB),

2P WriteData(0xz16),
SPL WriteData(0xz17),

SFL Write Data(0z2C0,

=PI WriteData(0xz32),

2P WriteData(0z3E),

SPL WriteData(0z29,
=PI WriteData{0xz407,

=P WriteData(O=0d),
SFL WhriteData(0=05;

=PT WriteData(0x=12);
=PI WriteData{0=103;
=PI WriteData(O=x12);
=PI WriteData(0x2157,
SPL Write Data{0x197,
5P WriteData(0=0E);

2P WhriteData(0x167;

SFT WriteData(O=04D;
SPT WriteData (0z00C);
=PI WriteData(0=17;
=PI WriteData (02147,
SFP1 WriteData{0x2E);
SPT WriteData(0x32),
2P WriteData (0230,
SPI1 WriteData(0x22),
P WriteData(0xz3D,
=PI WriteData(0=0D7,
5P WriteData (007,

=PI WriteData(0x137,
=PT WriteData(0x=13);

=PI WriteData0x117,
=PI WriteDatai0xz157;

oPL WriteData(lx1597,
SPT WriteData(0x107;
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ST WriteComm (0zED,
=P WriteComm(0zE1),
ST WriteComm(0=FE),
2P WriteComm(0=zFFY,
ST WriteComm(0=FE),
2P Write Comm(0=z00);
ST WriteComm(0=01),
2P Write Comm(0=z02);
ST Write Comm(0xz03),
2P Write Comm(0=z04);
ST Write Comm(0xz05),
2P Write Comm(0=z06);
ST Write Comm (0=z07),
=P Write Comm(0=z08);
ST Write Comm(0xz09),
=P Write Comm(0=z70);
ST WriteComm (02710,
=P Write Comm(0=z307;
ST WriteComm(0xz31);
=P WriteComm(0=z32);
ST WriteComm(0x373),
2P Write Comm(D=z34);
=PI WriteComm (Dxz35);
=PT WriteComm (Dz367;
=PI WriteComm (0xz37);
=PT WriteComm (Dzd0);
=PT WriteComm (0x=d1);
=PI WriteComm{0zd2),
=PI WriteComm(Dzd2Y;
=PI WriteComm (Dzdd),
=PT WriteComm (D457,
=PI WriteComm (Dxzdé),
=PI WriteComm (0zd7Y;
=PT WriteComm(Dxdi);
=PI WriteComm {0249,
=PI WriteComm(Dz50Y;
=PI WriteComm (Dxz51);
=PI WriteComm(D=z52);
=PI WriteComm (0x52),;
=PT WriteComm (Dz54Y;
=PT WriteComm(0z55);
=PI WriteComm{Dz56),
=PI WriteComm(0xz37);
=PI WriteComm (DxzdE),;
SPT WriteComm (0xz09),
SPT WriteComm(OzB1);
SPI WriteComm (OzB4);
SPT WriteComm (0zBo),;
5P WriteComm (OzBE);
SPT WriteComm(OzB 7,
SPI WriteComm (OzBE);

=PI WriteData(0=17,

SPT WriteData(0=z04),

=PI WriteData(Ox=307,
SPT WriteData(0x52;
SPT WriteData{0=03),

=P WriteData(0z2 AY;
=PI WriteData(0z2 A7),
=P WriteData(0z2 AY;
=PI WriteData(0z2 AY,

=P WriteData(0=z617;
=PI WriteData(0xz807,
=P WriteData(Qzc?);
=PI WriteData(0=z017,
=P WriteData(0=z037;
=PI WriteData(0=z04),
=PI WriteData(0xz227;
=PI WriteData(0=z807,

=PI WriteData(0z2 AY;
=P WriteData(0z2 A);
=PI WriteData(0z2 AY;
=P WriteData(0z2 A);

=P WriteData(0=z617;
SPI WriteData(Oxzed),
SPT WriteData(O=s07,
SPT WriteData(Ox237,
SPT WriteData(O=037,
SPT WriteData(0=047;
SPT WriteData{0x=057,
SPT WriteData(O=067;
SPI WriteData(Ox11),
SPT WriteData(Dxel ),
SPT WriteData(Oxe,
SPT WriteData(O=x11);
SPT WriteData(Oxea);
SPT WriteData{0zeb),
SPT WriteData(0=077;
SPI WriteData(0=087,
SPT WriteData(0=097,
SPT WriteData(Dx0a),
SPT WriteData(D=x11);
SPT WriteData(Ozec);
SPT WriteData{0zed),
SPT WriteData(Dx11);
SPI WriteData(Oxef),

SPT WriteData(O=f07,

=PI WriteData(0=z01);
=PI Write Data(0z15),
=PI WriteData{0z16);
=PT WriteData(0=z0%);

=PT Write Data(0=0£);

=PI Write Data(0=z04d),
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SPT WriteComm(0xB9),

SPL WriteComm(0xzBAY,

SPT Write Comm{0=2CT),

=PT WriteComm(0xC A,
=P1 WriteComm(0xCR);
=PT WriteComm(0xCO);
=PT WriteComm(0zCT;
=PI WriteComm (0xCED,
=P1 WriteComm(0zCF),
=PI WriteComm (0xD0Y,

=PT WriteComm(0=z817;
=PI WriteComm(Dxz34),
=PT WriteComm(0=z857;
=PI WriteComm(DxBE),;
=PT WriteComm(0=z87);
=PI WriteComm(DxBE),
=PT WriteComm(0x85);

P WriteComm(0xB A,

P WriteCommi0x97),

SPT Write Comm(Dx947,

P WriteComm(0x9B),
=PI WiiteComm{0x90C),

=PT WriteComm(0=9T00;
5P WriteComm(0z9E),
SPI WriteComm (0xz9F),
SPT WriteComm (DAY,
SPI WriteComm(0zFF),
SPI WriteComm (0=FEY,
5P WriteComm(0zFFY,
SPT WriteComm(0=01),
SPI WriteComm (0x=02),
5P WriteComm(0=z03),
SPI WriteComm (0x04),
SPL WriteCommi0xz05),
5P WriteComm(0=z06),
SPIL WriteComm (0x07),
5P WriteComm(0=z08),
SPT WriteComm(0=z09),
SPI WriteComm (Ox=047,
5P WriteComm (0z0E);
SPT WriteComm (0=0C);
SPL WriteComm (0z0D0;
5P WriteComm(0z0E,
SPT WriteComm (0z0F);
SPL WriteCommi0z10),
5P WriteComm(0zFFY;
5P WriteComm (0=FE),
2P WriteCommi{0=FF),
ST WriteComm(0x36),

SPL WriteCommi0z117;

Delay( 2007,

SPL WriteCormnmi0xz29),

Delay(10;

SFL WriteData(D=lby;
ST WriteData(0=007,
2P WriteData(0=02;
SPT WriteData(0=177,
=PI WriteData(0x18);
=PT WriteData(O=0a);
=PT WriteData(0=107,
=PI Write Data(0x0e);
SPT WriteData{0=0c),
SPI WriteData(0=007,
=PT WriteData(0=z007;
=PI WriteData(0x1357;
=PT WriteData(0=z167;
=PI WriteData(0z107;
=P WriteData(Ozx0a);
=PI WriteData(0z0c);
=PI WriteData(Ox0e);
SPI Write Data(0x=02),
=PT WriteData(0=z007;
SPT WriteData(Dx17;
=PI WriteData(0=18);
=PI WriteData{0=0f),
SPT WriteData(0=0%;
SPI WriteData{0=0b);
SPI WriteData(Ox0d),
=PI WriteData{0=z017;
SPT WriteData(0x=300,
SPI WriteData(0x=52),
=PI WriteData{0=02),
ST WriteData(0=017,

=P WriteData(OxzDAY,
=P WriteData(OzBAY,
=P WriteData(0z A8),
2P WriteDatai0z9 47,

=P WriteData(0=z707,
=PI WriteData(0zFF);
=P WriteData(0=z917,
=P WriteData(0=z207,

SPL Write Data{0=FF);
oPI WriteData(0x8F);

SPT Write Data(0x607;

=PI WriteData{0z08),

SPT WriteData(0xzd8),
SPT WriteData(0z38),

2P WriteData(0z2B),

SPI WriteData(0=307,
SPT WriteData{0x=52),
SPT WriteData(0=007;
=PI WriteData(O=0a);

=PI WriteData(0=007,

ST WriteData(0=007,

Maleep out

Hdisplay on
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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 | 6=0=0° - 25 50 ms 2
Hor. 0, ®=0° 75 85 -
, |Viewing or 10— ¥ 180°) 75 85 - degree 3
Angle 0, | P=270°| 75 85 -
Ver.
0,. ®=90° 75 85 -
3 |Contrast Ratio Cr 25 600 800 - - 4
Red x-code Rx 0.4810 {0-5310 {0.5810
Red y-code Ry 0.2770 0.3270 {0.3770
Green x-code Gx 0.2666 |0.3166 |0.3666
Green y-code Gy 0.5223 [0.5723 10.6223
4 |Blue x-code Bx 25 0.0920 [0.1420 [0.1920 ) 5
Blue y-code By 0.0132 {0.0632 0.1132
White x-code Wx 0.2323 | 0.2823 0.3323
White y-code Wy 0.2671 |0.3171 10.3671
Brightness Y 700 800 - cd/m’
5 |Brightness 25 75 80 - % 6
Uniformity
—UR.T.==||Revision 4 ; UMOH- P238MD- 1T ( |RPagel )18 V
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3.2 Definition of optical characteristics

Measurement condition :

Transnussive and Transflective type

Receiver $
>]

ety
oH : 3H

"

TEMPERATURE CONTROL CHAMBEE.

Light Source

PHOTAL LCD-5000

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

Vop Definition Selected Waveform Non-Selected Waveform
P Veop - Dty 144 Wep 1 Duty: 1/d
é Bias 1/ o Bias: 1ib
g £F - Frame Freq {F : Frame Freq —L
£ b . | i
=
=} 0 - f / o T i
L -6 / e T f
Voltage 1- 2% — TAEY*(1/d,
> (LD 121 E( VL)
- Fop Vop
Vop= Driving Voltage at
Max. Confrast Ratio
1./fF 1/
[Note 2] Definition of Response Time
for Negative type
Mon-Zelected State | Selected State | Mon-Selected State
N I I
| . Y
g 0% 0% !
& |
10% | 10%
T el TE e e e
[Note 3] Definition of Viewing Angle : [Note 4] Definition of Contrast Ratio :
ge 0° for Negative type
. Ol el+ . 82, et - , 81-0, 8270

Selected

7 Right Seament Non-Selected

Segment TH
Contrast Ratio =
TL

.
}
- Y
Transmittance

’ Left *

TL
«—

v

Vi
Viewing Direction op Voltage

U.R. T === [revision4: UMOH-P238MD-ITREV1) Ver. 1 ; 12-May-2021 Page: 19




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

W /4
“—>

H/4

Minimum Brightness of Point 1~9

Brightness Uniformity =
Maximum Brightness of Point 1~9

Active AreaHeight : H

Active Area Width : W

[Note 7] Definition of M easurement of Reflectance

White Light Source
(Ring)

LCD Module—=E—_ 4
or referance

Page: 20




4. RELIABILITY :

[tem No [tems Condition Note
1 High temperature 70 . 96 hours
operating Inspection after 2~4hours
5 Low temperature 20 . 96 hours storage at room
.operatlng temperature, the samples
3 High temperature 80 , 96 hours should be free from
storage defects:
4  |Low temperature 30 . 96 hours 1. Air bubble in the
storage LCD.
High temperature 2. Seal leak.
5 & humidity 50 , 90 %RH, 3. 9ofr-display.r s
storage 4. Missing segments.
5 Thermal Shock 20 ,30min.<=>70 , 30min. 5. Glass crack.
storage 10 Cycles 6. Current IDD is twice
10 =>55=>10=>55=> 10 Hz, higher than initial value.
. Vibration test within 1 minute ; The surface shall be
Amplitude : 1.5mm. ree from damage.
15 minutes for each Direction ( X,Y,Z) 8. The ele':ct.rlc
Packed, 100cm free fall, characteristic
8 Drop test 6 sides. 1 3ed requirements shall be
sides, 1 corner, 3edges .
o |ESD Test Voltage:+8KV,R:330Q,C:150PF, satisfied.
Air Mode,10times
REMARK:

1. The Test samples should be applied to only one test item.
2.For Damp Proof Test, Pure water(Resistance 10MQ)should be used.
3.In case of malfunction defect caused by ESD damage, if it would be recovered to normal state after resetting,

it would be judge as a good part.

4. EL evaluation should be accepted from reliability test with humidity and temperature: Some defects such as
black spot/blemish can happen by natural chemical reaction with humidity and Fluorescence EL has.

5. Failure Judgment Criterion: Basic Specification Electrical Characteristic, Mechanical Characteristic,
optical characteristic

|
|
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5. PRODUCT HANDLING AND APPLICATION

|
)

|

PRECAUTI ON FOR HANDLI NG 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 :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 alcohol.

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 a long 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 use the LCD , LCM under 45 Hz , the liquid crystal will decomposition and cause permently
damage on display !!
USI NG ON MEDI CAL CARE , SAFETY ORTHWZARD
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

UR.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 - Serial no.

e [Example: 141108 - 0003 ==> Year 2014, November,8th , Serial no. 0003

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

t

h

|
|
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7. Packing

Put a piece EFE on each tray.

bpcs / Tray

Inngr box (72pes TFT)
Carton Size:35.8%25.9¥14.3 (cm)

Cross-stacked tray, 13pcs, the top
Each two inner boxes into a outer  ig empty tray.
carton.
Carton Size:
39.5#20.5%31.6 (cm)

ltern | Part Wama Q'ty| NOTE
1 |TFT 144
2 | TRAY 26
3 | EPE 24
4 | INNER BGX 2
5 | CARDBEQOARD 2
B | QUTER CARTON 1

Next to the inner box to place two
cardboard before sealing,

Revision 4 UMOH- P238 MD- 1 T|(FRgeV 124
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KBS FBAEE

Model No. UMOH-P238MD—-1T(REV1)

Q’ty pcs
%k
Lot No.
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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 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 AS MIL-STD-105E ), LEVEL ~ SINGLE PLAN.

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

IF AS THE 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 PRODUCTS ONLY 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 UR.T.

8.2. CHECKING CONDITION

8.2.1. INSPECTION ANGLE THE VISION OF INSPECTOR OR SHOULD BE PERPENDICULAR
TO THE SURFACE OF THE MODULE.

8.2.2. CHECKER SHALL SEE OVER 350+50 mm. WITH BARE EYES FAR FROM SAMPLE.

8.2.3. ENVIRONMENT ILLUMINATION: 300 ~ 700 LUX.

8.2.4. INSPECTION TIME PERCEPTIBILITY TEST TIME : 20 SECONDS MAX.

8.2.5. ENVIRONMENT ROOM TEMPERATURE 25+5°C HUMIDITY 65+5% RH.

|
l

UR.T
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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 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. POLARIZER EDGE OR LCD'S SEALING |ACCORDING TO DRAWING REJECTED. Minor
LINE IS VISABLE IN THE VIEWING AREA.
6. BLEMISH BLACK SPOT ACCORDING TO STANDARD OF VISUAL Minor
WHITE SPOT IN THE LCD INSPECTION ( INSIDE VIEWING AREA )
AND LCD GLASS CRACKS
(INSIDE VIEWING AREA )
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
(INSIDE VIEWING AREA )
8. BUBBLE IN POLARIZER ACCORDING TO STANDARD OF VISUAL Minor
(INSIDE VIEWING AREA ) INSPECTION ( INSIDE VIEWING AREA )
9. LCD'S RAINBOW COLOR STRONG DEVIATION COLOR ( OR NEWTON
(INSIDE VIEWING AREA ) RING) OF LCD.....REJECTED. Minor
OR ACCORDING TO LIMITED SAMPLE
( IF NEEDED, 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 NON DISPLAY 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
INSPECTION
—UR.T= |Revision 4 ; UMOH- P238MD- 1T (|REage:) 27 Ver




8.4. STANDARD OF VISUAL INSPECTION

Page:

NO. | CLASS ITEM JUDGEMENT
(A) ROUND TYPE: unit : mm.
DIAMETER (mm.) ACCEPTABLE Q'TY
) 0.20 DISREGARD
020 < @ 0.25 3 (Distance>5mm)
BLACK AND WHITE SPOT
FOREIGN MATERIEL 025< @ 0
¢41| MmNoR | PUST IN THE CELL NOTE: ®=(LENGTH+WIDTH)/2
BLEMISH (B) LINEAR TYPE: unit : mm.
SCRATCH
(IN THE VIEWING AREA) LENGTH WIDTH ACCEPTABLE Q'TY
------ W 0.03 DISREGARD
L 50 [0.03< W 0.07 2 (Distance>5mm)
------ 0.07 < W FOLLOW ROUND TYPE
unit : mm.
DIAMETER ACCEPTABLE Q'TY
BUBBLE IN POLARIZER () 0.20 DISREGARD
8.4.2 MINOR | DENT ON POLARIZER 020< @ 0.50 2 (Distance>5mm)
(IN THE VIEWING AREA) 0.50 < @ 0
Items ACC. QTY
Bright dot N 1
Dark dot N 2
Total dot N 3
Pixel Define :
8.4.3 | MINOR | Dot Defect
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.
Note 4 The bright dot defect must be visible through
2% ND filter
% U . R E Revision 4 ; UMOH-F238MD-1TEEV ) Ver, 1 12-Maw-2021
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NO. [ CLASS ITEM JUDGEMENT
\\\ \</>/\ - //////‘//\//;
. \\ ?}/»///// ;///:/—\ -
AN XL~ /
844 | Minor |ECD GLASS \ N P Y>S
CHIPPING NN 4 Reject
\\\ o j— //
\\ /' B X)\
. <
\KSL 2 I
W S _—
LCD GLASS S U 5 XorY>S
8451 MINOR JeipriNG NN /@»/ Reject
. // //_/—/
N - —
\\ / B
A RS N
N < ‘\\ .
LCD GLASS - N o T Y > WU2)T
‘ Y \\\
846 | MAJOR |-\ " Con o N < \\‘\‘\ Qa— Rejec
) /\/\/\\/ k I
Y X ,\[?/Y)l//
Y
L 1. a>L/3, A>1.5mm.
LcDGLASS | Reject
8471 MADR IscriBE DEFECT
—— ip 2. B: ACCORDING
Fa— T
TODIMENSION
LCD GLASS -
CHIPPING e X = (x+y) /2 p
8481 MINOR | N THE TERMINAL \J\I Lo T Reject
AREA) &L _—
o - _—
AN " _
LCD GLASS ST e
CHIPPING Oy Y>@W3)T
. \\ . ‘ . _ -
8491 MINOR 1 oN THE TERMINAL ST o Reject
SURFACE) §
\\ /////// -
O Sy SN
S O T Y>T '
8410| MINOR |LCDGLASS N L\g/X” w\1\\ \‘>>/>¢/ Reyect
CHIPPING ey,
c\\\ \\ ) IZ —
. - S
N
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