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SPECIFICATION

PRODUCT NO. : TCXD020IBLON-2
VERSION : Ver1.0
ISSUED DATE : 2021-03-02

This module uses ROHS material

FOR CUSTOMER:

[J: APPROVAL FOR SPECIFICATION
H: APPROVAL FOR SAMPLE

DATE APPROVED BY

Xinli Optoelectronics -

Presented by Reviewed by Organized by

Note:

1.Xinli Optoelectronics reserves the right to make changes without further notice to any products herein to
improve reliability, function or design.

2.All rights are reserved. No one is permitted to reproduce or duplicate the whole or part of this document

without Xinli Optoelectronics’ permission
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1. Revision Recode

Revision Description Date

1.0 Initial Release 2021/03/02
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2. General Description and Features

The 2.0 inch Module named TCXD020IBLON-2 is a-Si TFT-LCD module,

which is the type of transmissive. It is consisted of TFT-LCD Panel, one

Driver IC, one FPC and one Back-Light unit. Features of this product are

listed in the following table.

NO Item Contents Unit

(1) | Module Outsize 35.3*51.6*2.4 mm

(2) | LCD Active area 30.6%40.8 mm

(3) | Dot Number 240*3(RGB)*320 /

(4) | Dot size 0.1275(H)*0.1275(V) mm

(5) | LCD type TFT Transmissive /

(6) | Display Color 65K /

(7) | Viewing direction ALL O’clock

(8) | Backlight Type 4-chip LED, Parallel /

(9) | Power Supply 2.8 (TYP) \%

(10) | Drive IC ST7789V2 /

(11) | Interface FPCO0. Smm_Pitch 22pin /

(12) | Interface type 8Bit MCU+4Line SPI /

(13) | Module weight TBD g
Xinli Optronics Co., Ltd Page 3 of 20
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REF DATE DESCRIPTION
[— 35.3£0.2(LCM) n
33.60.2(LCD) PIN NQ. Definition
1 LED-A
9 33:0.2(POL) 24302 2 LED-K
3 30.6(A.A) 2.35 3 IM2
|| ~ 4 IM1
5 IMO
3 I 6 | VDD-2.8
BLG-TCKD020-01-V0 7 DB7
L = XS YYMMDD
=l 8 3 = 2.00TFT ! 8 Wmm
5| 2| § < _||240rRGB*B20 DOTS 9 Db
4 8§ 3| g 2 ALL VIEWING 10
S & g F 11 DB3
Slogl T —— — 12 | DB2
© I 13 | DB1
) 14 DBO
5 ! 1 15 | RD
i ¥ b BRI A g | 16 WR
[ 11.5520.2 17 RS
o 22.58:0.1 18 | SC
4 K 2 UM IO ’ 19| TE
2 214005 |95:0.1] 1 Aottt 0. ollay 20 | RESET
3 TR0 pelie EEMISEM (T=0.5mm ) 21 | SDA
L 22 | GND
7 ~ 0.3:0.05(FPC+PIfhiE)  £LENZL o o O « 4SPI/BbIHO
N o|% |
10.5£0.1 m LED-K1 m i~
|| 11.5£0.1 LED-A LED-K2
- LED-K3
LED-K4
8 NOTES: IF=20*4=80mA VF=2.9~3.4V
| | 1.DISPLAY TYPE: 262K COLOR TFT-LCD, TRANSMISSIVE, NORMALLY BLACK; LED Circuit Diagram
2.0PERATING TEMP: -20°C~70°C;
9 3.STORAGE TEMP: -30°C~80°C;
4.1.CD DRIVER: ST7789-V2; Y \ | \ =1 | MODULE  No.:
. . SaINL_LITLH It R R A F
m.<_m<<._zo D__..Nmn.w.:Oz..Z_ 0 clock; Zhediang Xinli Optoelectronics Technology Co. Ltd SCALE 7 NTS | UNIT MM
| | 6.Backlight: 4 Chip-White LEDsl; If= 80mA;VF:2.9V-3.4V. - -
7 ASAEER: 4000d/m2 (typ.) TITEL TCXDO20IBLON-2 PREPARED DATE
8.GENERAL TOLERANCE: +0.3mm; D/N PAGE | 1/1 CHECK DATE
100 7 hESRT () BEERT , " " HIEMES: HAROHS' BK; e A RE |0 APPROVED DATE

Xinli Optronics Co., Ltd
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4. Interface Pin Connection

NO | Symbol | Level Description
1 LEDA P LED Anode
2 LEDK P LED Cathode
0| o0 0 0 80-8bit parallel I/F DB[7:0]
0|0 0 1 80-16bit parallel I/F DB[15:0]
3 I 0| o0 1 0 80-9bit parallel I/F DB[8:0]
0| o0 1 1 80-18bit parallel I/F DB[17:0],
3-line 9bit serial I/F SDA: infout
M1 ’ 1 v : SDA: infout
2 data lane serial I/F
WRX: in
4 1 0 1 1 0 4-line 8bit serial I'F SDA: infout
DB[17:10]),
1] 0 0 0 | 80-16bit paraliel VF I
DB[8:1]
110 0 1 80-8bit parallel /F I | DB[17:10]
IMO 1] 0 1 0 | 80-18bit parallel V/F m | DB[17:0],
1] 0 1 1 80-Obit parallel I/F 1I DB[17:9]
SDA: in/
5 1 1 1 0 1 3-line 9bit serial I/F 1
SDO: out
SDA:in/
1 1 1 0 4-line 8bit serial I/F 11
SDO: out
6 | VDD-2.8V P Power Supply for Analog, VDD-2.8=2.5V-3.3V
7 DB7 I MCU parallel interface data
8 DB6 I MCU parallel interface data
9 DBS I MCU parallel interface data
10 DB4 I MCU parallel interface data
11 DB3 I MCU parallel interface data
12 DB2 I MCU parallel interface data
13 DB1 I MCU parallel interface data
14 DB0 I MCU parallel interface data
15 RD I -Read enable in MCU parallel interface
-If not used, please fix this pin at VDDI or DGND
WR -Write enable in MCU parallel interface.
16 | -Display data/command selection pin in 4-line serial interface.
-Second Data lane in 2 data lane serial interface.
-If not used, please fix this pin at VDDI or DGND.

Xinli Optronics Co., Ltd
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17

RS

-Display data/command selection pin in parallel interface.

-This pin is used to be serial interface clock.

18

CS

-Chip selection pin

Low enable. High disable.

19

TE

-Tearing effect signal is used to synchronize MCU to frame

memory

20

RESET

-This signal will reset the device and it must be applied to
properly initialize the chip.

-Signal is active low.

21

SDA

/0

-When IM3: Low, SPI interface input/output pin.
-When IM3: High, SPI interface input pin.

-The data is latched on the rising edge of the SCL signal.
-If not used, please fix this pin at VDDI or DGND level.

22

GND

Power ground

5. Block Diagram

WR s
o S >
g

o= RS P>
(@]

S | RD

o 7
5 | GND

g "
= VDD >
? RESET .,
~ | DBJ[7:0] >

Timing o
Contorller wi| 5 g
[©]
Memory = ®
\ 4 Y
O S = 4
g ¥ g & Z o =
s S < g > O -
s & || %8 i
X 7y
g o
< g
@ o

Xinli Optronics Co., Ltd
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—f=— LED-K1
M~ LED-K2

—— = LED-K3
O LED-K4

LED-A T

6. Maximum Rating

Item Symbol Rating Unit
Operating temperature Top -20to 70 C
Storage temperature Tst -30 to 80 T
Supply voltage VDD -03V~4.6 \Y

NOTE:

If the module was used these absolute maximum ratings as above, it may be
damaged permanently. Using the module within the following electrical characteristic
conditions are also exceeded, the module will malfunction and cause poor reliability.
VDD>GND must be maintained.

7. Electrical Characteristics

Item Symbol | Condition| Min. |Typ. Max. | Unit
Analog power supply VDD - 24 2.8 33 \Y%
Logic input | Hlevel Vu 0.7*VDD - VDD \Y%
signal
L level A\ GND . 0.3*VDD \Y%
Voltage
Logic output|  H level Von 0.8*VDD | - VDD \Y%
signal
Llevel Vo GND . 0.2*VDD \%
Voltage

Tvop =25mA.

Xinli Optronics Co., Ltd Page 7 of 20
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8. Backlight Characteristics

Item syb | Min Typ Max | Unit | Condition
Voltage Vf 2.8 3.2 3.4 \Y IF=80mA
Number of LED - 4 pcs -
Power Consumption | PWF - 256 - mW -
Connection mode P Parallel - -
LED life-span - - (20000) - Hrs -

9. Timing Characteristics

9.1 SPI Timing

O S /), S—"

csx |\ j \ .
K "F_\'. _\\ -f—'\ SPLR ¥ SRR, i CET § TEET  Jr B S ."’_"- .'"_' .'"_“' ."'_‘ '_\'\ "‘_"‘. -'-_"'. gy el
SDA Y Dac D?'DGIZFDG"DA'EB De ¥ Do m%nﬂ:m DS “m'm;l:-zs”m’m
b l""_p". "\_;'}‘\'_i'}‘\-_,}\_.fk'\_a'){\_f = l'-\_n}'“-\_l';l“-\_p"ll:"\_l"l"'\_-" \"_f'l "'t_-"}l.';n".l
oW ereyroyryeyy
Command \ 1 Command/Parameter
Y
9.2 Reset Timing:
Sharter than Sus ; i
| | |
> E= TRW i
RESXW
1 | i
| :
|
D' 1 1 TRT ;
i d : : Initial condition
stafiss Normal operation >< During reset >< (Default for H/W reset)
1
Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 5) ms
TRT Reset cancel
120 (Note 1, 6, 7) ms

Xinli Optronics Co., Ltd Page 8 of 20
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9.3 MCU Timing

TGH\V I | TﬂH\'\J’
UII-
csx I Lo jtﬁ :
!
: — ! L,
T
] Tes I 1 Tosa ' | I
I i | | I 1 1
— VS i L. |
iy } | I l -~ l l
Il ' B
Tast |-1—|—I-: T | | Tanr | J I
% TR Ty 7'Z“ Tums | DS
Lol — ! : '
| | | | Tosr l l Tonr I by
L ¥ L ' —
D[17:0] ol Vi I ;
wriie I Vi ><1I-- I |
L y I
| | Trea/Trazrm | | Tanr | I
| 1 | 1 ! l
| Tamr | | TreadTreem | | : »l
| T I |
SR WVia n | TrouTrora f Trow'T rRoHEM | |
1 ! |
1 | !
TrarTraTrma :-q—pJ I"&H
Dr17:01 V- '
read l'\"t M

VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta= -30 to 70 i

Signal Symbol Parameter Min Max | Unit Description
Tast Address setup time 0 ns
D/ICX = — -
Tant Address hold time (Write/Read) 10 ns
Tenw Chip select “H” pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
Tres Chip select setup time (Read ID) 45 ns
CcsX -
Tresem Chip select setup time (Read FM) | 355 ns
Tesr Chip select wait time (Write/Read) 10 ns
Tesu Chip select hold time 10 ns
Twe Write cycle 66 ns
WRX Twrn Control pulse “H” duration 15 ns
TwrL Control pulse “L” duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (ID) Tron Control pulse “H” duration (ID) a0 ns When read |D data
Troo Control pulse “L" duration (ID) 45 ns
Trerm Read cycle (FM) 450 ns
RDX - - When read from
TroHFM Control pulse “H” duration (FM) a0 ns
(FIM) . frame memaory
Trovrm Control pulse "L” duration (FM) 355 ns
D[17:0] Tpet Data setup time 10 ns For CL=30pF

Xinli Optronics Co., Ltd Page 9 of 20
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TR & < Tr Tr &> = Tr
|
I
|
Vi=0.3x vcg Vou=0.2x VCC
| | |
Tr=Tr<=15n3% Tr=TF<=15n5
Wiy A A iy
WRX
Wi Vit
RDX
9.4 POWER ON/OFF
The power on/off sequence is illustrated below
|<—Trpw = +/- no limit Tfow = +/- no limit —-4' —
‘ Y
VCC | =
! "g"_\
| Timing when the latter signal ri t0 80 % of its typical value. i
IopE: ﬁ e.g. WhenVCC comes aer, this Sming is defined at the cross.
! point of 80% of 2.75V, not 90% of 2.6V
Timimhen the latter signal falls up to 0% of its typical value. F
H a.q. n VCCecomes later, this timing is defined at the cross
i point of 30% of 2.75V, not 90% of 2.6V.
- Tfopecax = +- no limit
ILTrpw,cg,c = +/- no limit
| L
Trpw.resx = + no limit
RESX : — |
. b TfT'\‘i'vR’ESXT =min 1 —
(Power down in 3
sleep-out mode) 0% 120ms |
Trew.resx = + no limit Tfew-resxz = min Oms —
RESX
(Power down in \
; 30% _
sleep-in mode)

Tlewszsa is applied to RESX falling in the Sleep Out Mode.
Tlewszsaz is applied to RESX falling in the Sleep In Mode.

Xinli Optronics Co., Ltd
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10. Application Circuit

Please consult our technical department for detail information.

11. Initial Code

SLPIN (10h): Sleep in

10H ELPIN (Seep n)
st/ Pam | DNCX | WRX | RDX | D174 o7 Dé DS D4 03 o2 m Do HEX
SLPMN Li} 1 - a Li] L] 1 L] a Li] a {10R}
paranae  [No Pammelas
=This command causes the LCD madule o enter Fie minimum power oonsumglion made.
=in fis mode the DC/DC converier s Sapped, inlemal osdilstor & stopped, and panel scanning is siopped.
Drastaipion
=ML interface and memary ase 8l working and the memony besps s confents.
“=" Dol cane
=Thes command has no effsct when madule i alseady in Seep in mode. Sleep in mode can only be befl by the sheen aut
cammand {ThL.
g = willl be necessany o wal Smeec before sending any new commands o a display module lowing Fes command o
B aliow Eme for e supply voltages and diock crouts o slabiline.
=1 wil be Fiastd iy i wail 1 20mbac afler Hhilg shesn aul comamand (when in deen i‘imdd&iﬂeﬁrém&rd‘ng an shasn
N command.
Staks Avalaniity
Masmal Mode On, ke Mode OFf, Sean Oul ag
Register
Hasnal Mode On, ke Made On, Skep Dut ez
Paral Mode On, |de Mode Off, SieepOul Yeg
Pamial Mode On, ldia Mode On, Sleap Oul h -t
Shesp in Yes
Slakus Default Vakie
D Pawes On Saquence Seep in mode
SV Pess Ssapn in mode
HAW Reset Sesp in mode

Xinli Optronics Co., Ltd
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Di=play wihobe
blank somen

PAusomasc No eflact

o ISP OMNIOFF

Commands)
Flow Chad L i
Dvain
Charge
FramLCD
Panal
SLPOUT [11h): Sleep Out
11H SLPOUT {Sheep Out)

Inst! Pam | DMCX | WRX | ROX | D174 o7 il 05 D4 D3 e 1] (L] HEX
sLPOUT 1] t 1 - a [i] a 1 1] 1] a i {1hj

paramele Mo Pammeles

=This cammand um off sheep made.
Dhescaiip in
=in g mode fe DTG converteris enable, mfenal display oscllsion i stared, and panel scaming & stared.

=This command fas no efiec] when module B siready in sieen oul mode. Sleepow mode can only be lefi by e sheep in
cammand | 106 )

-1 will be necessany o wal Smees belore sending any new commands fo a dsplay modules following fis command o
Resrininn  |albw fime for fe supply voltages and chock dirouits io siabilins.

=it will he netesiary i wail 1 20mass aller Sending sleep oul command (when in s i made) badare sanding an skep
o oormmand.

=The digpkay module uns he sakdgagnosiic uncions after it command & reosived .

Stk Avabah ity
Mammal Made On, ke Mode Off, Seep Oul Yes
Reagster
Masnal Made On, ke Made On, Skeep Oul Yag
availatiity
Parfial Mode On, ldie Mode Off, Sheep Oul s
Padial Made On, ldis Mode On, Sheep Oul Yes
Shesp In ek
Stans Dt Vakie
Dl Pawer On Sequence Seap in mode
SN Pass Heag n mode
HPAA Pasma Seagn n mode

Xinli Optronics Co., Ltd Page 12 of 20
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Flerat Chas Shad g
DC:
Can

soreen for 2 frames
{Automatic No effec
1o MSP ONSDFF

|: Bhewpn Ot mode !

Xinli Optronics Co., Ltd
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12. Electro-Optical Characteristics

Note 1: Ambient temperature=25°C+2°C

Note 2: To be measured in the dark room with backlight unit.

Item Symbol Condition | Min Typ Max Unit | Note
Transmission (whit pol) T - 4.5 - %
Response time Tr 6 =0° - 10 20 ms 4
Tf @=0° - 20 30 ms
Uniformity 8 Ta=25C | 7o 80 ; % 7
(Five point) WHITE
Contrast ratio Cr 640 700 - - 3,5
Surface Luminance Lv 200 300 - Cdm? | 3,7
& =90° 80 - deg 6
Viewing angle range 0 & =270° 80 - deg
=0° 80 - deg
@ =180° 80 - deg
White X ©=¢=0°| TBD | TBD | TBD 7
Y TBD | TBD | TBD
Color filter Red X 6=¢=0°| TBD | TBD | TBD
chromaticity Y TBD | TBD | TBD
(X,y) Green X ©=¢=0°| TBD | TBD | TBD
Y TBD | TBD | TBD
Blue X ©=¢=0°| TBD | TBD | TBD
Y TBD | TBD | TBD

Note 3: To be measured at the center area of panel with a viewing cone of 1 by Topcon

luminance meter BM-7A, after 10 minutes operation (module).

Xinli Optronics Co., Ltd
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50cm |

Note 4: Definition of response time:

The output signals of photo detector are measured when the input signals are
changed from “black” to “white” (rising time) and from “white” to “black” (falling
time), respectively. The response time is defined as the time interval between the 10%
and 90% of amplitudes.

Refer to figure as below.

A
o P . o .
=1 b P White P b
o 100% H A 0 H H 1 H ;
a _: ] _: I‘ ._I L 1 l
90% | ~TTTTTTTTT T T L TR L R A
=
3 P P o P
3 o o v i
= i - oo !0
% 1 ] 1 1} ] ] 1 ]
Black | | : v i i 1 Black
1 ] ] 1} ] ] 1 ]
P 1 ] ] I ] Il —p
10% | ===m==nnn- R DT A - Fmmmmmmmmmmmmmoas DT AEEE L T
! ! — ! >
0% ' 1 1 ' ' | ' '
T e} b ——————pt ]
i Lot oA ' Time
! ™ Pl 1

Note 5. Definition of contrast ratio:

Contrast ratio is calculated with the following formula:

Photo detector output when LCD is at “White” state

Contrast ratio (CR) =
Photo detector output when LCD is at “Black” state

Note 6. Definition of viewing angle

Viewing angle is the angle at which the contrast ratio is greater than 2, for TFT
module the contrast ratio is greater than 10. The angles are determined for the
horizontal or x axis and the vertical or y axis with respect to the z axis which is normal
to the LCD surface.

Xinli Optronics Co., Ltd Page 15 of 20
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Normal:
0 =00 12 O’clock
®  $=180

=270 / / =90
9 O’clock / k / 3 O’clock

| Z
b
b=
6 O’clock

Note 7. Surface luminance is the LCD surface from the surface with all pixels
displaying white. Refer to figure as below.
Measuring method for Contrast ratio, surface luminance, Luminance

uniformity, CIE (x, y) chromaticity

H

<

>

Active Area

........... Opgrho .PB

A:5mm B:5mm H,V: Active Area
Light spot size A=7mm, 500mm distance from the LCD surface to detector lens
measurement instrument is TOPCON’ s luminance meter BM-7A
Uniformity definition= [min of Spoint/max of Spoints]x100%

Lv = Average Surface Luminance with all white pixels (P1, P2, P 3, P4, P5)

Xinli Optronics Co., Ltd Page 16 of 20
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13. Quality Assurance

The customer should check and accept the products of XINLI within
one month after reception. This standard for Quality Assurance should
affirm the quality of LCD products to supply to purchaser by XINLI
Company Limited.

1. Appearance Inspection
(1) Ambient illumination condition need 750lux for visual cosmetic
inspection (300lux for Electrical characteristic functional inspection.)
(2) The distance from eyes to LCD must be 30cm.
(3) Viewing direction must be within 30 degrees to vertical line of LCD
center.

o

EYE EYE
30° 07

/A4

L ¥

2. Definition of A zone, B zone and C zone

Active area

R P R . o
i !,,_,,_,,_,,_,,_,,_,,_,,_,,_,,_,,%:/ Viewing area
1 o 5
o i
1 ' s 1
: : A ZONE : ! Edge of LCD
R N
A B ZONE T i /

C ZONE

3. Appearance Criterion
TBD

Xinli Optronics Co., Ltd Page 17 of 20
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14. Reliability Test

This standard reliability test is done only for the first lot of MP products. Custom

er and supplier must hold a discussion if other reliability test is requested by customer.

NO. | Test Item Test Condition Remarks
High temperature . Note1
P storage 80°C,240 H IEC60068-2-1:2007,GB2423.2-2008
2| storage -30°C,240H GB2423.1-2008
High temperature . IEC60068-2'1 .2007
3| operation 70°C,240H GB2423.2-2008
Low temperature IEC60068-2-1:2007
* | operation -20°C,240H GB2423.1-2008
) . Note2
High temperature 60°C,90% RH,
5 . IEC60068-2-78 :2001
/humidity storage 240H
GB/T2423.3—2006
i . Start with cold temperature,
Temperature Cycle -30°C/80°C, o
6 ) End with high temperature,
(Non operation) 10 cycles
IEC60068-2-14:1984,GB2423.22-2002
;| Drop Test Height:100 cm, IEC60068-2-32:1990
(package) 1 corner, 3 edges, 6 surfaces | GB/T2423.8—1995
C=150pF, R=330Q, IEC61000-4-2:2001
5points/panel GB/T17626.2-2006
Electro Static Air:x 4KV, 5times;
8 | Discharge Contact:x 2KV, 5 times;
(Operation) (Environment: 15°C~357C,
30%~60%, 86Kpa~
106Kpa)

Xinli Optronics Co., Ltd
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15. Precautions for Operation and Storage

1. Precautions for Operation
(1)Since LCD panel made of glass,in order to prevent from glass broken or color
tone change,please do not apply any mechanical shock or impact or excessive
force to it when installing the LCD module.
(2)If LCD panel is broken and liquid crystal substance leaks out and contact your
skin or clothes,please immediately wash it off by using soap and water.
(3)The polarizer on the LCD surface is soft and easily scratched.Please be careful
when handling.
(4)If LCD surface becomes contaminated,please wipe it off gently by using mois
ten soft cloth with normal hexane,do not use acetone,ketone,ethanol, alcohol or
water.If there is saliva or water on the LCD surface,please wipe it off immediate
ly.
(5)When handing LCD module,please be sure that the body and the tools are
properly grounded.And do not touch I/F pins with bare hands or contaminate I/F
pins.
(6)Do not attempt to disassemble or process the LCD module.
(7)LCD module should be used under recommended operating conditions shown
in chapter 6 and 7.
(8)Response time will be extremely slower at lower temperature than at specified
temperature and LCD will show different color when at higher temperature.The
phenomenon will disappear when returning to specified condition.
(9)Foggy dew,moisture condensation or water droplets deposited on surface
and contact terminals will cause polarizer stain or damage,the deteriorated
display quality and electrochemical reaction then leads to the shorter life time
and permanent damage to the module probably.Please pay attention to the enviro
nmental temperature and humidity.
2. Precautions for Storage
(1)Please store LCD module in a dark place,avoid exposure to sunlight,the light
of fluorescent lamp or any ultraviolet ray.
(2)Keep the environment temperature at between 10°Cand 35 ‘C
and at normal humidity.Avoid high temperature,high humidity or temperature
below 0C.
(3)That keeps the LCD modules stored in the container shipped from supplier be

fore using them is recommended.

Xinli Optronics Co., Ltd Page 19 of 20
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(4)Do not leave any article on the LCD module surface for an extended period of
time.

3. Warranty period

Warrants for a period of 12 Months from the shipping date when stored or used

under normal condition.

16. Product tracking

TBD

17. Package Specification

TBD

Xinli Optronics Co., Ltd Page 20 of 20
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