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1. Revision Recode

Revision Description Date
1.0 Initial Release 2022.9.26
1.1 FPC to upper contact,and plug end profile 2022.10.26
1.2 The through-hole was changed to 14.85mm in diameter.| 2022.12.12
1.3 IR ink hole is changed to transparent hole. 2022.12.30
14 Update drawing, hole diameter and IR hole 2023.1.5
1.5 Modify the length of FPC and shorten it by 3mm 2023.1.6

Through-hole diameter accuracy adjustment =+
1.6 2023.4.12
0.05mm
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2. General Description and Features

The 2.8 inch Module named TCXD028IBLMA-24 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, Touch. Features of this product

are listed in the following table.

NO Item Contents Unit
(1) | Module Outline 55.1%102.61*4.96 mm
(2) | LCD Active area 43.2%57.6 mm
(3) | Dot Number 240*3(RGB)*320 /

(4) | Dot size 0.18%0.06 mm
(5) | LCD type TFT Transmissive /

(6) | Display Color 262K /

(7) | Viewing direction Free O’clock
(8) | Backlight Type 6-chip LEDs /

(9) | Power Supply 2.8(TYP) \%
(10) | Drive IC ST7789V /
(11) | Interface FPC 0. Smm_Pitch 16pin /
(12) | Interface type SPI /
(13) | Module weight TBD g
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Mechanical Di
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20230106 | Modify the length of FPC and shorten it by 3mm 4

7 20230105

7 Update drawing, hole diameter and IR hole

DATE

DESCRIPTION

20230412 | Through-hole diameter accuracy adjustment:+0.05mn}

*4.96+0.5(LCM)

(@)

*55.1-0.1(CG OD)

5.55 44x0.15(CG VA)
5.95 432(AA)
15.15

N

e
\

*2.4540.2( TP)

210.08( CG)

0.450.05( SENSOR)

0.2 (OCA)
2.310.3(BL)

915£0.05(Through Hole)

b

1 20221026

FPC to upper contact,and plug end profile

2 20221212

The through-hole was changed to 14.85mm in diameter.

NoV 20221230

IR ink hole is changed to transparent hole

£.65,
I~

v

- 2
@ Trans parent W -1

o

13.48

i

2.8 "TFT IPS

g
N_(1x)Black IR f

transparent area
850nm, >70%

/a\

*102.61-0.1(CG OD)

57.6(A.A)

240*RGB*320

58.4£0.15(CG VA)

13.22
13.62
f(

37.0640.5

/5 s /A

0.520.1

22.750.5

W=0.35+0.03
P0.5%(16-1)=7.540.05

89.55-0.1

1.CLEAR
2.AR+AF

|
ﬁo@ﬁ\
2.5(MAX)
UV-resistant I 2.0(MAX)
black print RAL N 0.32(FP C+sus304)
9005 (type acrylic 1

GV3,

Contact surface

&/T

8.5+0.07

[9.620,

3.5+0.3

NOTES:

1.DISPLAY TYPE: 262K COLOR TFT-LCD,
TRANSMISSIVE: NORMALLY BLACK;
2.0PERATING TEMP:-20°C~70°C;
3.STORAGE TEMP:-30°C~80°C;

4.LCD DRIVER:ST7789V;

5.VIEWING DIRECTION: FREE;
6.Backlight: 6 Chip-White LEDs parallel; =120mAVF=33V;
Moudle BRIGHTNESS: 600cdm2(typ) W/OCTP;

TP technical parameters.
1. Structure: GFF+L.CM

2.IC: ST1633i

CG material: sodalime, CS2450MPA,DOL28um :UV resistant filter SCA

3. Light transmis sion rate: 285%

4. Working environment -20'C~+70°C, <90%RH
5. Storage environment -30°'C~+80'C, <90%RH
6.1

[N

[@N]

2.550.2 NO |PIN NAME
50£0.2(Senser OD) (SR TO CG) PIN YAIE ||1__[VDD
2 |CS
50.3£0.2(BL) 2.410.2(TO CG OD) 1v2.al3 RESET
. 4 |CID
g 2 s Tscik
| b | ShA 6 |SDI
\ / 8 28 7_[sD0
2 do /st |[8[GND
/\ M © 3 RS 9 VLED-
© g "2 S |40 [ViED+
[a) < & | G\ 11 |TP_SDA
12 _|TP_SCL
13 |TP_RST
Label 14_[TPINT
15 |GND
16 [VDD_TP

69.5:0.2(BL)

69.35+0.15(Sensor OD)

(grounding)

0.2mm steel patching

35.140.5

BL CIRCUIT DIAGRAM
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Zhediang XinLi Optoelectronics Technalogy Co.,Ltd

MODULE NO. : TCXD028IBLMA-24

SCALE[NTS [ UNIT

mm

0.5=0.1

Moudle BRIGHTNESS: 500cdm2(typ) Wit CTP;
7.TP:GFF CG:sodalime,CS2450MPADOL2Bum
8.1C: ST1633i

9.GENERAL TOLERANCE: £0.2mm;

The mark ™ is the key size, in linewith the "ROHS" requirements;

72is the key control size, () is the reference size
8. Products meet ROHS requirements
Translated with www Deepl.com/Translator (free version)

TITLE

LCM OUTLINE DIMENSION PREPA

RED DATE

«

mm W:0.3+0.05 9
P:0.5+0.05 | ¥

1.0 1

DN

TCXDOZBIBLMA-24| PAGE 7

CHECK

DATE

VER:

A 72” 6

APPROVED

DATE

A 7 B 7 C

7 D 7 E

T\

7 G 7 H

7 f 7 J
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4. Interface Pin Connection

Match connectors molex: 505110-1692.

NO | Symbol | Level Description
1 VDD P power supply for Analog Voltage
2 CS I Chip select signal.
3 RESET I Reset pin.
4 /D I Display data/command selection pin in 4-line serial
interface
5 SCLK I serial interface clock.
6 SDI I SPI interface input pin
7 SDO (0} SPI interface output pin.
8 GND P Power Ground
9 VLED- P Backlight-
10 VLED+ P Backlight+
11 TP-SDA 1I/O0 TP 12C:serial data
12 TP-SCL I TP 12C:serial clock
13 TP-RST I TP System reset signal input, active low
14 TP-INT (0} TP Indicate coor dinate ready
15 GND P Power Ground
16 VDD-TP P TP Power Supply
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5. Block Diagram

1SOH [3M UOT)OdUUO0))

Timing
CS | O
"| Contorller wi =. Q
SCL " = £
d emo =
SDI > y \ 4 \ 4
VDD g
" & o oI% AN
GND 2 QA 3.2 Z 83
C/D N a8 A @
SDO A A
< 8
g 8
b
=1
A
~J
=
V4
~J
=
AW o= # 0 KO
=T
&
=1
2
~J
=

BL CIRCUIT DIAGRAM
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6. Maximum Rating
Item Symbol Rating Unit
Operating temperature Top -20 to 70 °C
Storage temperature Tst -30 to 80 °C
power supply for Analog Voltage VDD -0.3V~4.6
power supply for I/O Voltage VDDI -0.3V ~4.6 A"

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 2.4 2.8 3.3 \Y%
Logic input | H level Vi 0.7*VDD - VDD \Y%
signal
L level Vi GND - 0.3*VDD A"
Voltage
Logic output | H level Vou 0.8*VDD | - VDD \%
signal
L level Vo GND . 0.2*VDD \Y%
Voltage
8. Backlight Characteristics
Item syb | Min Typ Max | Unit | Condition
Voltage Vf 2.8 3.3 3.8 \Y [F=120mA
Number of LED - 6 pcs -
Power Consumption | PWF - 396 - mW -
Connection mode - 6 Series - -
LED life-span - - (20000) - Hrs -

Page 7 of 18




AN t BB R~ #]

Xinli Optronics Co.,Ltd
9. DC Characteristics
. Specification . Related
Parameter Symbol Condition Unit )
miN. | TYR | mAX Pins
Power & Operation Voltage
Operating
System Voltage VDD 24 275 3.3 A\
voltage
11O Supply
Interface Operation Voltage VDDI 1.65 1.8 3.3 \%
Voltage
Gate Driver High Voltage VGH 12.2 14.97 \ Note 4
Gate Driver Low Voltage VGL -125 -7.16 \%
Gate Driver Supply Voltage | VGH-VGL | 19.36 27.47 \% Note 5
Input / Output
Logic-High Input Voltage VIH 0.7vDDI VDDI v Note 1
Logic-Low Input Voltage VIL VSS 0.3vDDI \% Note 1
Logic-High Output Voltage VOH IOH =-1.0mA 0.8vDDI VDDI Vv Note 1
Logic-Low Qutput Voltage VOL IOL= +1.0mA VSS 0.2vDDI V Note 1
Logic-High Input Current IIH VIN = VDDI 1 uA Note 1
Logic-Low Input Current 1L VIN = VSS -1 uA Note 1
Input Leakage Current 1L IOH =-1.0mA -0.1 +0.1 UA Note 1
VCOM Voltage
VCOM amplitude VCOM | vss | | v |
Source Driver
Source Output Range Vsout VAN VAP vV
Gamma Reference
VAP 445 6.4 \% Note 6
Voltage(Positive)
Gamma Reference
VAN -4.6 -2.65 \%
Voltage(Negative)
Below with 99%
Source Output Settling Time Tr . 20 us Note 2
precision
Output Offset Voltage VOFFSET 35 mV Note 3

Table 2 Basic DC Characteristics

Notes:

1. TA=-30to 70T (to +85 no damage).

2. Source channel loading= 2KQ+12pF/channel, Gate channel loading=5KQ+40pF/channel.
3. The Max. value is between measured point of source output and gamma setting value.

4. When evaluating the maximum and minimum of VGH, VDD=2.8V.

5. The maximum value of |VGH-VGL| can no over 30V.

6. Default register setting of Veom and Veomoffset is 20h
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10.1 Serial Interface Characteristics(4-line Serial) :

Xinli Optronics Co.,Ltd

CSX ]
: — Tenw
Tscyew/Tscyer A P »
Tess | : <« ¥
. A S Tsw/Tsix | VoS Tsoc
SCL Ve A, -
; Torw/Tshr | = Vi
Tsps | Tspn |
v ‘ |
SDA b L'( ;
Vi, 74 !
Tos TbcuAk
Vi ‘ i
s p
1 | Tacc Ton ¢
: Vi
DOUT < i’
T \’[[' ]
VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=25(
Signal Symbol Parameter MIN MAX | Unit Description
Tess Chip select setup time (write) 15 ns
Tesh Chip select hold time (write) 15 ns
CSX Tess Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
Terw Chip select “H” pulse width 40 ns
Tscvew Serial clock cycle (Write) 66 ns
- -write command & data
TsHw SCL “H” pulse width (Write) 15 ns
ram
Taw SCL “L” pulse width (Write) 15 ns
SCL
Tscyer Serial clock cycle (Read) 150 ns
-read command & data
TsHrR SCL “H" pulse width (Read) 60 ns
ram
Tsir SCL “L” pulse width (Read) 60 ns
Tocs D/CX setup time 10 ns
D/ICX
TocH D/CX hold time 10 ns
SDA Tsos Data setup time 10 ns
(DIN) TsoH Data hold time 10 ns
S Tace Access time 10 50 ns | For maximum CL=30pF
Ton Output disable time 15 50 ns For minimum CL=8pF

10.2 4-line serial command write mode
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4-line serial data
stream format:  Transmission byte (TB) may be command ordata
A

r ™

‘m|ns|ns|m]na|nz|m‘no‘

B TB
A A
~ ' Y

‘D?lDS‘DS|D4|DS‘D2‘D1|DOID?‘DB|D5‘D4‘D3‘D2ID1‘DU‘

(S B TB P)

Y 1 @0000000 77 G000
DICX D 8 XE) " XDD
ool T ITIT LT LFUFLELS U AU LS L LT L LELE LT

Command Command/Parameter

Host <
(MCU to driver)

~= NN I

CSX can be “H’between parameter/command and
parameter/command SCL, and SDA during CSX="H"
is ignored.

10.3 4-line serial read function

4-line serial protocol (for RDID1/RDID2/RDID3/0Ah/0Bh/0Ch/0Dh/OEh/OFh command: 8-bit read):

@ ™ ™ @ea

o AR
DICX ( X o) >
Interface-| — SDA D D7 @@a@@@@ D7 Y D6 Y D5 X D4 ¥ D3 X D2 ) D1 ¥ DO :m}

Hi-Z

{SDA<;070605D4030291 Do D7

HiZ p7YosYXosYpsYosYo2YotY oo
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4-line serial protocol (for RDDID command: 24-bit read)

() ™ ) T

N
(2]
Ll
N

el SRR R s R
DICX ( XE\/
L] G088 0000mE 0 s as® 000

L

SDA D o7 X b6 X 05 ) pa Y 03 ) 02 Y D1 Y 00 ali
Interface- {
SDO M2 - D23 ) D2z Y 021 Y D20 —- - @@@@

Dummy clock cycle

4-line Serial Protocol (for RDDST command: 32-bit read)

() 8 %, ™

ee (IFFUHHUUUIUTUITTUL ULl
pex )@
- 0 QAPEEEEOE—EREE-—EEEE

SDA{)D?DﬁDsmoaDzmoﬂ HEZ D

Interface {
SDO Hiz oa1Y D30y p29) 028 —

Dummy clock cycle

N
S
®© U S

Figure 16 4-line serial interface read protocol
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10.4 Data Color Coding

Write data for 18-bit/pixel (RGB-6-6-6-bit input), 262K-Colors

D7 D6 D5 D4 D3 D2 DI DO D7 D6 Ds D4 D3 D2 DI DO D7 D6 Ds D4 D3 D2 D1 DO

sor EEEEEE KXt OO EEEEEE X

Pixel n

SCL

Frame memory
R1|(G1|B1|R2|G2|B2|R3|G3|B3

Note 1. pixel data with the 18-bit color depth information
Note 2. The most significant bits are: Rx5, Gx5 and Bx5
Note 3. The least significant bits are: Rx0, Gx0 and Bx0

10.5 Reset Timing:

Shorter than Sus ; i
| | |
" E‘ Tew o
i | |
|
| |
I Ter 'I
Display it =
F : nitial condition
hatiis 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
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The power on/off sequence is illustrated below

f— Trpy = +/- no limit

Thpw = +/- no limit —|

Timing when the latter signal rises up to 80% of its typical value.
e.g. When VDD comes later, this timing is defined at the cross
point of 90% of 2.75V, not 90% of 2.6V.

Timing when the latter signal falls up 1o 90% of its typical value. ™~
e.g. When VDD comes later, this timing is defined at the cross !
point of 90% of 2.75V, not 90% of 2.6V.

Tfew.esx = +/- no limit

ETrpw_Csx = +/- no limit |
CcsX HorL | ;
. Trpw.resx = + no limit I i

RESX Tfow.resxt = min *"—

(Power down in
sleep-out mode)

S<_/
30%

120ms

Trew.resx = + no limit

Tfew.Rresxz = MiN OmS—”‘ -—

RESX |
(Power down in 30"/\‘ v XK
sleep-in mode) > |
Tfewres« is applied to RESX falling in the Sleep Out Mode.
Tfew.resx is applied to RESX falling in the Sleep In Mode.
12 Application Circuit
Please consult our technical department for detail information.
13. Initial Code
Please consult our technical department for detail information.
14. Electro-Optical Characteristics
Item Symbol Condition | Min Typ Max Unit Note
Response time Tr+ Tf 6 =0° - 30 40 ms 4
Uniformity 8 @=0° - 80 - % 7
(Five point) WHITE | Ta=25C
Contrast ratio Cr 600 800 - - 3.5
Surface Luminance Lv ~ 600 - - 3,7
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(W/O CTP)
Color gamut % 60 % | C-light
& =90° - (80) - deg 6
Viewing angle range 0 & =270° - (80) - deg
d=0° - (80) - deg
o=180° | - (80) - | deg
White X 0=0= TBD TBD TBD 7
Y 0° TBD TBD TBD
Color filter Red X 0=0= TBD TBD TBD
chromaticity Y 0° TBD TBD TBD
(X, ) Green X == | TBD | TBD | TBD
Y 0° TBD | TBD | TBD
Blue X 0=0= TBD TBD TBD
Y 0° TBD TBD TBD

Note 1: Ambient temperature=25"C+2C
Note 2: To be measured in the dark room with backlight unit.
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).

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.
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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 T L 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% | ======nnn- R T A - Fmmmmmmmm e DT O EEE 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.

Normal:
0 =0 12 O’clock
®  $=180

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

| 7
o
lb =
6 O’clock

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

uniformity, CIE (x, y) chromaticity

H

<

>

P3

Active Area

A:5mm B:5mm H,V: Active Area
Light spot size £=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)

15. Quality Assurance

TBD.

16. Reliability Test

C,96

b

C,96
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-30C«— —25C « —-80C T T,
30min<——5min<——30min

&
<

\ 4

one cycle

v

17. Precautions for Operation and Storage

1. Precautions for Operation
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1. Precautions for Storage

2. Warranty period

18.Package Specification

TBD
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