- DCLNTEK HIGH QUALITY DISPLAY SOLUTIONS MADE EASY

DCLINTEK

[PRODUCT SPECIFICATION\

S TFT-LCD MODULE )

Module No: 100362-01

M Preliminary Specification

1 Approval Specification

Designed by Checked by Approved by

Final Approval by Customer

Approved by Comment

For more information, contact us:

WWW.DCLTEK.COM | 1-800-407-8917 | SALES@DCLTEK.COM

*The specification of “TBD” should refer to the measured value of sample . If there is difference between the design specification

and measured value, we naturally shall negotiate and agree to solution with customer.

This document contains confidential and proprietary information of DCL Technologies, Inc. It is provided solely for the recipient's evaluation and may not
be reproduced, disclosed, or distributed, in whole or in part, without the prior written consent of DCL Technologies, Inc.

- DCURYTEK

WWW.DCLTEK.COM


https://www.dcltek.com/contact-us/?part=100362-01
mailto:sales@dcltek.com?subject=Information%20request%3A%20100362-01
tel:+18004078917
https://www.dcltek.com/contact-us/?part=100362-01
mailto:sales@dcltek.com?subject=Information%20request%3A%20100362-01
https://www.dcltek.com/contact-us/?part=100362-01

- DCLINTEK HIGH QUALITY DISPLAY SOLUTIONS MADE EASY

Contents
NO. Contents Page
--- Cover 1
--- Contents 2
--- Document Revision History 3
—_ General Description 4
= Absolute Maximum Ratings 5
= Optical Characteristics 6
1] Interface Pin Connection 9
B Electrical Characteristics 12
A Timing Characteristics of Input Signals 17
+ Input Signal. Basic display colors and gray scale of each color 18
N EDID Specifications 19
" Outline dimension 22
-+ General Precaution 23
- DCLEYTEK

WWW.DCLTEK.COM


https://www.dcltek.com/contact-us/?part=100362-01
mailto:sales@dcltek.com?subject=Information%20request%3A%20100362-01

-DCLATEK

HIGH QUALITY DISPLAY SOLUTIONS MADE EASY

Document Revision History
Change No. Date Subject And Reason Version No. | Responser
1 2021.09.16 New VO
- DCLEYTEK

WWW.DCLTEK.COM



https://www.dcltek.com/contact-us/?part=100362-01
mailto:sales@dcltek.com?subject=Information%20request%3A%20100362-01

-DCLATEK

1.0General Description

1.1 Introduction
100362-01

HIGH QUALITY DISPLAY SOLUTIONS MADE EASY

is color active matrix thin film transistor (TFT) liquid crystal display (LCD) that

uses amorphous silicon TFT as a switching device. This model is composed of a TFT LCD panel and a

driving circuit.This TFT LCD has a 21.5 (16:9) inch diagonally measured active display area with (1920

horizontal by 1080 vertical pixel) resolution.

1.2. Features

21.5(16:9 diagonal) inch configuration

Image Reversion: UP/DOWN and LEFT/RIGHT

ROHS design

1.3. General information

WWW.DCLTEK.COM

Item Specification Unit
Outline Dimension 495.64(H) x 292.21(V) x8.90(D) mm
Display area 478.66(H) x 260.28 (V) mm
Number of Pixel 1920(H) x3(RGB)x 1080 (V) pixels
Pixel pitch 0.0831(H) x 0.241 (V) mm
Pixel arrangement RGB Vertical stripe
Display mode IPS(Normal Black)
Color Filter Array RGB vertical stripes
Luminous Min=250 / TYP=300 cd/m’*
Weight TBD g
Interface LVDS
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2.0 Absolute Maximum Ratings

2.1 Environment Absolute Rating

HIGH QUALITY DISPLAY SOLUTIONS MADE EASY

Item Symbol Min. Max. Unit Note
Operating Temperature Topa -10 50 C
Storage Temperature Tstg -20 60 C
2.2 Back-light Unit:
PARAMETER Sym. Min. Typ. Max. Unit Test Condition | Note
LED Current IF - 220 - mA - -
LED Voltage VF 42 43 45 \Y - -
Life Time - 20000 - Hr. I=220mA -
Brightness 250 300 nits
Color White

Note (1) Permanent damage may occur to the LCD module if beyond this specification. Functional operation

should be restricted to the conditions described under normal operating conditions.

(2)Ta=25+2°C

(3)Test condition: LED Current 220 mA
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3.1 Optical Characteristics

Item Symbol Condition Unit Remark
Min Typ | Max
Tr - - -
Response Time Tf 6=0° - - - ms Note 3
Tr+Tf - 6.5 12
Contrast Ratio CR 0=0° - 4000 - Note 2.4
Top(12 o’clock) 80 89 -
B?ttom(6 20 29 ]
Viewing Angle o’clock) CR=10 deg Note 1
Left(9 o’clock) 80 89 -
Right(3 o’clock) 80 89 -
Wx 026 | 0.31 | 0.36
Wy 0.28 | 0.33 | 0.38
Rx - - -
Ry - - -
Color‘ . 6=0° Note 5
Chromaticity Gx - - -
Gy - - -
Bx - - -
By - - -
Cross Talk Ct - 4 % Note 6
Transmittance Trans - 5.88 - %
Luminance L 250 300 - cd/m’
Luminance 6=0°
. . YU 75% - - %
uniformity
3.2 Measuring Condition
m Measuring surrounding : dark room
m Ambient temperature : 25+2°C
m 30min. warm-up time.
3.3 Measuring Equipment
m TOPCON BM-7
m Measuring spot size : field 2°
- DCLBYTEK
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Note (1) Definition of Vsat and Vth (at 20°C)

100%
i) ov—
Transmitfance :
50%
10%
0%
Voltage
Note (2) Definition of Viewing Angle :
Su
12’ o’clock
®=90°

d=180° Bh=0°

6’ o'clock
BO=270°

Note (3) Definition of Contrast Ratio(CR) :
measured at the center point of panel

Luminance with all pixels white

CR=
Luminance with all pixels black

Note (4) Definition of Response Time : Sum of TR and TF

white{TFT OFF) | black %% (TFT ON} white{ TFT OFF)

'[.:-: [
'y — |— — |t—

10085
1l

Cptical

response

- lime
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Note (5) Definition of optical measurement setup

Photo-detector (BM-5A)

50cm

I
[
|‘
i

H

o

Field=2"

LCD panel

Note (6) Definition of brightness uniformity

HIGH QUALITY DISPLAY SOLUTIONS MADE EASY

Center of panel

]
I
S S ——
- L e 1 L

Note (7) Rubbing Direction (The different Rubbing Direction will cause the different optima view direction.

3.4 Block Diagram

3.4.1 TFT-LCD Module

IR AT 2 BEET R TR BN

_ LCD Display Area

1 Pixe

A80 pixel (1440 Dots)

234 Lines
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4. Interface Pin Connection

- DCLB'I'EK HIGH QUALITY DISPLAY SOLUTIONS MADE EASY
ORI -3 2230 (XINDAYITONG)  or equivalent (see Mote (1))

| FCH O™ Odd LVIE Signal -
2 RO Odd LVIDE Signal +
3 RO Ol LVIDE Signal -
4 BOL|P Odd LVIDE Signal +
5 RO XM Oced LVDS Signal -
i RO[ZP Odd LVIDE Signal +
7 G0 Ciround
B RO LE- Odd LVDE Clock -
a ROCLEA il EVIDS Clock
[ RO Odd LVIDE Signal -
11 RO3]P Odd LVDS Signal +
12 RE[O™ Even -IT‘I.-'DE E;gmﬂ - L o
13 RE|O]P Even LVIXS Signal +
14 G0 Ciroaund
15 EE[1M ]Ewml.‘-.-'[]-&i Signal -
[ REE[LP Even LVDE Signal +
17 G0 Ciroaml
& RE[X]M Even LVDS E-'_lg-ual .
1% RE[Z]P Even LVDS Signal +
20 RECLEK- |E'.'|:11 VDS Clock -
21 EECLE+ Even LVI¥S Clock +
22 BE[3]M |E~.'n:-n LVI¥S Signal -
13 RE[3]P Even LVDS Signal 4
24 GO Ciroaund
25 W Write Protect (High: Wnte Enable, Low or Open; Wnte Disable | {21
26 SCL 12C Serial Clock {for adjust WCOM) {2
7 S50 12C Serial Data {for adjust VCOM) {21
28 i) |[!E' power supply
%9 3V |I3IE power supply
0|5V DC power supply
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Mote:

{1)The direction of pin assignment 15 shown as below:

*1 0ARARAARRARRARARA™®
O M
CN1
CN1
[[aververeevevveeren
#1 #30

Fig. 4.1 LVDS connector direction sketch map
(2) a. Please let it open {Do not line out from PCBA connector) if it do not used.(for example @ TV set )
XC/C PCBA
Do not line out from -~ S

PCBA connector VDD33=3 3V |

‘\ ; ".
! , IKohm 8| 1Kohm ]
SDA —K-" m i
n 5 220hm l
SCL—XT L} PWM IC :
E 2 i
WP+ i :
5 10Kohm @ :
i ]
s, LVDS connector = VCOM -
Fig. 4.2 WP/SDA/SCL PCBA sel
- DCLEYTEK
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Flicker adjustment XC/CPCBA
| VDD=33V y  LVDScable / VDD33=3.3V \
E E{ less than | M .}i E
' ! : IKohm [l 1Kohm "
' 1K.ohm | K.ohm i i '
' ! ! 22ohm '
: e e imimimim SDA. - f
' | i 22ohm l :
, i SCL i f
e l T : e P-gamma |
5 SR WP _! e 5
1 ! 10Kohm @
1\\ _,-'r \\"H-‘ 1\.'{:'0}1,”
IR P CELEE ol LVDS connector s 3020202

Fig. 4.3 WP/SDA/SCL flicker set

4.2 Block Diagram of Interface

Connector Timing Controller
LVINO ' 1000
LVIPD —

LVINI B - 1000
LvIPl —

LVINZ . 1000
LvIP2Z —f

LVCKIN - 1000
LVCKIP

LVIN3I = ' 1000
LvIP3 —

Fig. 4.4 Block diagram of interface

Attention:
(1) This open cell uses a 100 ohms (€2} resistor between positive and negative lines of each receiver input.

(2} LVDS cable impedance shall be 50 chms per signal line or about 100 ochms per twist-pair line respectively.

- DCURYTEK
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4.3 LVDS Interface
4.3.1 VESA Format

RCLKIP/RCLK2P X i X X i

ratp/RA2? XX x: a0 Xrs Xra X r3 Xr2 X R X ROX

rpip/rer X X ;XBIXBO Yas Yar X a3 X aX aX X
reip/rcr X X >.< pE X vs X ns X Bs X B+ X B3 XB2 X_ X
RDIP / RD2P X X }.( Na X B7 X BﬁX a7 X_ a6 X rR7 X Re X X

Fig. 4.5 VESA format

4.4 Flicker Pattern
Flicker should be adjusted by the Dot on/off pattern, where are displayed alternately at vertical line. (Dot inversion)

Dot on/off pattern

Frame N+1

- DCURYTEK
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5. Interface Timing
5.1 Timing Table (DE Only Mode)

Signal Item Symbaol Min. Typ. Max. Linit Note
Felkin
Frequency - 64 74.25 96 MHz 1302y
(=1Tew)
Input cycle to
Trel — — 200 Ps (3)
LVDS cycle jitter
Receiver Spread spectrum
Felkin_mod | Felkin-2% — Felkin+2% MHz
Clock modulation range
Spread spectrum (4}
modulation Fsm ill] 200 KHz
frequency
LVDS
_ Receiver Skew
Receiver _ Tram -400 — 400 ps (5)
Margin |
Data
Vertical Frame Rate F 48 60 75 Hz
|
Active Total Tw 1092 1125 1380 Tu Tv=Tyn+Tvs
Display Display Twvi 1080
Term Blank Tve 12 45 300 Tu
Horizontal Total T 1046 1100 1174 Tek Ti = Tup + Ths
Active . |
Display Tio | 960
Display .
Term Blank Tur I B6 140 214 Teok

Mote:
(1) The TFT LCD open cell is operated in DE only mode, H syne and V sync input signal have no effect on normal operation.
(2} Please make sure the range of pixel clock follows the following equations:

Felkinimax) = Fmax = Tv * Th ~ Fmin = Tv = Th = Felkin{min)

Main frequency Max is 96Mhz without spread spectrum

- DCURYTEK
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THy
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ol
"l
¢ kid Disolay
.  Valid Display Data (960 clocks)

Fiz. 5.1 Interface signal timing diagram

i3)The input clock cycle-to-cycle is defined as below figures.

T TI=T=200ps T2=T1x200ps

- . e -

Fig. 5.2 Jitter
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{4) The S8CG (Spread Spectrum Clock Generator) is defined as the following figure.
The LVDS 55M's suggestion is off by default, SOC board must test all validation if 30OC board open the LVDS S5M.

F-:ll:m o A}

F qf]l{in

F-:lkin_n:lml{mm:l

Fig. 5.3 858CG

(5) The LVDS timing diagram and setup/hold time is defined and showed as the following figure.

Tc

Fig.5.4 LVDS receive interface timing diagram
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5.2 Power On/Off Sequence

To prevent a latch-up or DC operation of the Open cell, the power on/off sequence should be as the diagram below,

HIGH QUALITY DISPLAY SOLUTIONS MADE EASY

0.9 Ve /" '\U.g‘ Yoo /
Voo 0V 01 Vee 01 Vee 4
=T | > Ti+
T2+ . — T4 —»
P
falid Data
LVDS Signals ' P
. 0V 7/
Power On Pawer OIT
S0 0,
Viatos l*‘ S0% 500 .;.q
Fig.5.5 Power on/off sequence
Walues
Parameter Unit
Min. Typ. Max.

T1 0.5 - 10,0 ms
T2 0.0 - 50 ms
T3 0.0 - 50 ms
T4 10000 - - ms
T3 500.0 - - ms
Té 1000 - - s

Aftention:

(1} The supply voltage of the external system for the open cell input should follow the definition of VU,

(2} When the customer’s backlight turns on before the LCD operation or the LCD turns off before the backlight turns off, the

display may momentarily become abnormal screen.

(3} Incase that VCC is in off level, please keep the level of input signals on the low or high impedance. If T2 < 0, that may

cause electrical overstress,

(4} T4 should be measured after the module has been fully discharged between power off and on period.

(5} Interface signal shall not be kept at high impedance when the power is on.

= DCLI\TEK
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imension

6.0utline d

7 2 3 | 5 6
L = = a
495.6440.5 Qut Line
7.50 480.64+0.5 Bz Open
el < 478,66 A 4 -
> > -
s S 947 82 6.7040.5 p
1 W <
g8 | =
£ 8 N
2 S =
MW. S & M A.A CENTE M
© ©
] S N 0
o o
! & %
9.8540.5~11
8.90+0.6~ T
1
= = = = J T\\% N\m
Notes: &
1.Unit:mm W ; ;
2.Do mot scale drawing. @h\NNQ 3
3. & Modification rev.number. LT - @
4.Genral Tolerance: +0.2 4
5. "+ For important dimension;( ) for reference dimention A e Ao A A Ao A o A A >
6. RoHs must be complied.(Use Lead- free process) (S H ; O]
W Ny Ny W A e W e M
ITEM SYMBOL | MIN | TYP/L MAY | UNIT | [ oo .
Luminous (Without PET) v | 250 | 300 od /m? e A e e e O e e
gé‘s@ﬁ&@ Coordinatses X |(0.285)|(0.305)(0.335) G e e
XQ:SQ\N W@ﬂ Y NQNwmw ﬂcw\my «Q%Amy L s s B B B B B B
Uniformity 70 % CURRENT [F=220mA
m@oi‘.@\:ﬁ g&@w@ VE 12 13 15 V 15¢*4b=60LED REV DATH DESCRIPTION REVISER
Backlight current IF 220 mA B EL]] SR & o #
s AR R wh | |
ﬁawm 24cn‘4+ 100362-01 %,@%Ew\mzﬁ Vo =R m\”&@m&
PART NO. DESIGNED
! i © = # i #
1 2 3 4 5 6 |

=
O
<
X
w
=

CcCOoM
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7.0 General Precaution

7.1 Use Restriction

This product is not authorized for use in life supporting systems, aircraft navigation control systems, military
systems and any other application where performance failure could be life-threatening or otherwise
catastrophic.

7.2 Asembly Precaytton

10.2.1 Please use the mounting hole on the module side in installing and do not bending or
wrenching LCD in assembling. And please do not drop, bend or twist LCD module in
handling.

10.2.2 Please design display housing in accordance with the following guide lines.

10.2.2.1 Housing case must be destined carefully so as not to put stresses on LCD all
sides and not to wrench module. The stresses may cause non-uniformity even if

there is no non-uniformity statically.

10.2.2.2 Keep sufficient clearance between LCD module back surface and housing when
the LCD module is mounted. The clearance in the design is recommended

taking into account the tolerance of LCD module thickness and mounting

structure height on the housing.

10.2.3 Please do not push or scratch LCD panel surface with any-thing hard. And do not soil
LCD panel surface by touching with bare hands. ( Polarizer film, surface of LCD

panel is easy to be flawed.)

10.2.4 Please do not press any parts on the rear side such as source IC, gate IC, and FPC
during handling LCD module. If pressing rear part is unavoidable, handle the LCD

module with care not to damage them.

10.2.5 Please wipe out LCD panel surface with absorbent cotton or soft cloth in case of it
being soiled.

10.2.6 Please wipe out drops of adhesives like saliva and water on LCD panel surface
immediately. They might damage to cause panel surface variation and color change.
10.2.7 Please do not take a LCD module to pieces and reconstruct it. Resolving and
reconstructing modules may cause them not to work well.

10.3 Disassembling or Modification

Do not disassemble or modify the module. It may damage sensitive parts inside LCD
module, and may cause scratches or dust on the display. HannStar does not warrant the
module, if customers disassemble or modify the module.

10.4 Breakage of LCD Panel

10.4.1 If LCD panel is broken and liquid crystal spills out, do not ingest or inhale liquid
crystal, and do not contact liquid crystal with skin.

10.4.2 If liquid crystal contacts mouth or eyes, rinse out with water immediately.

10.4.3 If liquid crystal contacts skin or cloths, wash it off immediately with alcohol and rinse
thoroughly with water.

10.4.4 Handle carefully with chips of glass that may cause injury, when the glass is broken.
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7.5 Absolute Maximum Ratings and Power Protection Circuit

10.5.1 Do not exceed the absolute maximum rating values, such as the supply voltage
variation, input voltage variation, variation in parts’ parameters, environmental
temperature, etc., otherwise LCD module may be damaged.

10.5.2 Please do not leave LCD module in the environment of high humidity and high
temperature for a long time.

10.5.3 It's recommended employing protection circuit for power supply.

10.6 Operation

10.6.1 Do not touch, push or rub the polarizer with anything harder than HB pencil lead.Use
fingerstalls of soft gloves in order to keep clean display quality, when persons handle

the LCD module for incoming inspection or assembly.

10.6.2 When the surface is dusty, please wipe gently with absorbent cotton or other soft
material.

10.6.3 Wipe off saliva or water drops as soon as possible. If saliva or water drops contact
with polarizer for a long time, they may causes deformation or color fading.

10.6.4 When cleaning the adhesives, please use absorbent cotton wetted with a little
petroleum benzine or other adequate solvent.

7.6 Static Electricity

10.7.1 Protection film must remove very slowly from the surface of LCD module to prevent
from electrostatic occurrence.

10.7.2 Because LCD module uses CMOS-IC on TFT-LCD panel, it is very weak to
electrostatic discharge. Please be careful with electrostatic discharge.

10.7.3 Persons who handle the module should be grounded through adequate methods.

7.8 Disposal

When disposing LCD module, obey the local environmental regulations.

7.9 OTHERS

10.9.1 A strong incident light into LCD panel might cause display characteristics' changing
inferior because of polarizer film, color filter, and other materials becoming inferior.
Please do not expose LCD module direct sunlight land strong UV rays.

10.9.2 Please pay attention to a panel side of LCD module not to contact with other
materials in preserving it alone.

10.9.3 For the packaging box, please pay attention to the followings:

10.9.3.1 Packaging box and inner case for LCD are designed to protect the LCDs from
the damage or scratching during transportation. Please do not open except

picking LCDs up from the box.

10.9.3.2 Please do not pile them up more than 6 boxes. (They are not designed so.) And
please do not turn over.

10.9.3.3 Please handle packaging box with care not to give them sudden shock and
vibrations. And also please do not throw them up.

10.9.3.4 Packing box and inner case for LCDs are made of cardboard. So please pay
attention not to get them wet. (Such like keeping them in high humidity or wet

place can occur getting them wet.)
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WWW.DCLTEK.COM


https://www.dcltek.com/contact-us/?part=100362-01
mailto:sales@dcltek.com?subject=Information%20request%3A%20100362-01



