@ Y B R R SR R A 7

Shenzhen Xianyang Optoelectronic Technology Co., Ltd

PRODUCTION SPECIFICATION
OF LCD MODULE

MODULE NO.: XY040BHD8801ANT

Customer Name:

Customer Part Number:

Approved By:

Date:

Prepared By

Checked By

Approved By




e

é El] T LCD Production Specification Module No.: XY040BHD8801ANT

Table of Contents

REVISION HISTOMY ...ttt e e e eae e e s anneeeas 3
1 General SPECIfICAtiONS .......ccooiiiieeee e e 4
A | a1 1= o ] 41T o | SRR 5
3 Absolute Maximum RatiNgS .........oeiiiiiiiie e 6
4 Electrical CharacteristiCs .......c..uuuiiiiiiiii i e 6
5 INTERFACE TIMING ..ottt sttt e e st e e s s e e nae e e enneeeennneeennneeas 8

5.1 System Bus Read/Write CharacteristiCs. ........c..ccooiiiiiiiiiiie e, 8

5.2 POWEr ON/OFF TiMING ..eeiiiiiieiieiieiiee ettt 11
6 Optical CharaCteriStiCS ......coiiiiiiiieeiee e e e e e e e e e s e s re e e e e ennees 14
7 Environmental / Reliability TeSt ......c.ueiiiiieiieeeee e 18
8  Mechanical Drawing ........ccoooiiiiiiiii e e e e 19
9  Precautions FOr Use 0f LCD MOAUIES .........cocouiieiiiiiieceieeee et 20

www.szxot.com 2/20 Apr. 17,2024 Rev.1.0



XO0T

Revision History

LCD Production Specification

Module No.: XY040BHD8801ANT

Rev | Issued Date Description Page Editor
1.0 Apr. 17,2024 |First release All
www.szxot.com 3/20 Apr. 17,2024 Rev.1.0




XO0T

LCD Production Specification

1 General Specifications

Module No.: XY040BHD8801ANT

Feature Specifications
LCD type 4.0 inch
Resolution (H*V) 720(RGB) *720
Technology Type a-Si TFT
Display Spec. Pixel Configuration R.G.B. Vert_icql Stripe
Display Mode IPS/Transmissive/Normally
Black
Viewing Direction All
Gray Scale Inversion Direction -
OutlineDimensions (W x H x T) (mm) 74.83(H) *78.98(V)*2.07(T)
Active Area(mm) 71.93 (H)*71.93(V)
Mechanical With /Without Touch screen Without
Characteristics | Match Connector Type 0.5 Pitch 30 Pin
Backlight Type White LED
Weight (g) TBD
. Interface MIPI 4Lane
Chft!::ttgr‘i::tlics Number of color 16.7M
Driver IC FL7703NI
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2 Pin Assignment

LCD Production Specification

Module No.: XY040BHD8801ANT

NO. PIN NAME Description

1 LEDA LED anode

2 LEDK1 LED Cathode

3 LEDK2 LED Cathode

4 VCI Power Supply 3.3V

5 IovCC Power Supply 1.8V

6 RESET LCM reset signals

7 TE Tearing effect output

8 PWM The PWM frequency output for LCD driver control.

9 GND Ground

10 DoP DSI-D0+ data signals

11 DON DSI-D0- data signals

12 GND Ground

13 D1P DSI-D1+ data signals

14 D1N DSI-D1- data signals

15 GND Ground

16 CLKP DSI-Clock+

17 CLKN DSI-Clock-

18 GND Ground

19 D2P DSI-D2+ data signals

20 D2N DSI-D2- data signals

21 GND Ground

22 D3P DSI-D3+ data signals

23 D3N DSI-D4- data signals

24 GND Ground

25 TP_INT Touch Interrupt

26 TP_SDA Touch IIC Data signal
27 TP_SCL Touch IIC Clock signal
28 TP_RESET Touch Reset Signal

29 TP_VCI Touch Power supply
30 TP_IOVCC Touch Power supply
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LCD Production Specification

Module No.: XY040BHD8801ANT

3 Absolute Maximum Ratings

GND=0V, Ta= 25T

Item Symbol Value Unit
Power supply voltage for -
Input voltage Vin Vpp+0.3 \%
Operating temperature Topr -20t0 70 . C
Storage temperature Tstg -30 to 80 . C
4 Electrical Characteristics
4.1 Driving TFT LCD Panel
GND=0V, Ta=25"C
Item Symbol Min Type Max Unit Test condition
Operating voltage Vob 2.8 3.0 3.3 V -
Supply current Ioo - - 30 mA Vpp=3.3V,Ta=25, C
VIH 0.8vDD - VDD V
Input voltage Vie 0 ) 0.2VDD Y, -
Inplét“!?:ri(tage I -1.0 - 1.0 MA Vin=Vop or Vss
Note: Voltage greater than above may damage the module.
All voltages are specified relative to VSS=0V.
4.2 Driving Backlight
Ta=25C
Item Symbol Min Typ Max Unit Remark
Forward Current I - 40 - mA
Forward Voltage VE - 12.8 - V
Connection mode P - 4S2P -
LED number / 8 pcs
LED life time 20000 hours

Note1: Optical performance should be evaluated at Ta=25°C only .If LED is driven by high
current, high ambient temperature & humidity condition. The life time of LED will be reduced.
Operating life means brightness goes down to 50% initial brightness. Typical operating life time

is estimated data.
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4.3 Block Diagram

RESET
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—— Driver IC Gate
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4.0 I5f TFT Panel
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5 INTERFACE TIMING

5.1 DSI Interface Timing Characteristics.

High Speed Mode

Figure 7-4: DSl clock timing Characteristics

;:ncu ;nmu.x
i | caTeata
N e W <SRN > DSI_CP/DS|I_CN, DPON

v Referenca
Full HS Swing Votaoe

B v Rising and falling time on clock and data channal

(VSSA=0V, IOVCC=1.65V 10 3.3V, VCI=2.5V 1o 3.3V, Ta = -30 o 70°C)

Signal Item Symbol o 55'-'%“_ | Unit
4L ANE: 3.30
Double Ul instantaneous DlhnsT | ALANE, 286 | - 25 ns
DSI_CRY @ VDDD=18V
IDS_CN dLAME: 1.67
Ll instantaneous ﬁ:::‘; 3LANE: 143 | - | 125 ns
& VDDD=1 BV
DR Data to clock setup lime Tos 0.15=U1 - - ps
Data to clock hold time Tow 0.15xU1 - . ps
DS|_CP/ [Differential rise time for clock T owroax 150 - 0.3u1 ps
DSl_CN _[Differential fall time for dock Torewx 150 - 0.3 ps
NEION Differential rise time for data Tormata 150 - 0.3U1 ps
Differential &l time for data ToFmoars 150 = 0.3uU1 ps

= | DSl High Speed Mode Characteristics
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5.2
Low Power Mode
" Host Control Data Lanes ke, I:|_|_1rua1'I¢ Conirol Data
:_" Tum around request : : LP-Request i
T ew Tew (Tew | L Tee | Tes X
P - E,- == 1T'n.ame TrmTE i :
o — ¥ i % 5 - :
i b { i : ! | :
[LP11 ILP10 LPOD (LP0 || LPDO| LPOO |ipgd P10 EtPH |
i i ! { i 5
= BTA from HOST to Display Module Timing
e Diriwer IC Control Data =, HE_;‘I IC Contrd Drata Lunu‘“
‘; Turn around request :’_ ‘_: LPReques i
3 tagd i (- den Tow
o
e = "
} e % E_' s r i }
{LP11 (LP10 {LPp0> LMD | LPOO;—LPDQ-: LPOO: LPIO | LPM |
m BTA from Display Module Timing to HOST
(VSSA=0V, IOVCC=1.65V 1o 3.3V, VCI=2 3V {0 3.3V .Ta = -30 to 70"C)
Spec.
Signal Itern Symbaol Wi, Typ. M Unit
'Length of LP-00/LPO1/LP 10/LP 11
Hos!=> Display module . N - - %
Length of LP-00/LPO1/LP10/LP11
DSI_DOP/|Display module >Host i 50 - ns
DSI_DOP |Time-out before the MPU stan driver T1asume Tirn - 2xTirxn ns
Time fo drve LP-00 by display module Tracer SxTLPxD - - ns
I;I;I'I; to drve LP-00 after tumaround request s AT c = o

= DSl Low Power Mode Characteristics
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Reset input timing

ml‘lﬂ: ET s
NRESET H ? \!I /
: = men
Intemnal Status Kormal Ciparaton X Rasararg )i ﬁfm
=3 Reset input timing
Related Spec.
lymbul Paramater Pins Min. | Typ. | Max. MNote Unit
tRESW | Reset low pulse width™ MRESET 10 - - . ys
B 15 . .- ~|-WWhen reset applied =
during SLPIN mode
IREST Reset complete fime=
\ 120 ¢ g When reset applied -
during SLPOUT mode

T :Resetinput Timing
Note: (1) Spike due 1o an slecrostalic discharge on NRESET line does not cause irregular sy stem reset according to the

folowing table.
NRESET Pulse Action
Shoner than § ys Reset Rejected
Langer than 10ys Reset
Between 5 yus and-10 ps Reset Start

{2) During the reseiling period, the display will be blanked (The display & entering blanking sequence, which
Mazimum ime is 120 ms. when Reset Starts in Sleep Out =mode. The display remains the blank state in
in =mode) and then return 1o Default condition for HAW reset.

(3) During Reset Complete Time, ID and VCOM value n OTP will be latched to internal register during this
period. This lbading is done every time when there is HAV resel complete time §REST) within 15ms after a
rising edge of NRESET.

(4} Spike Rejection also applies during a valid reset pulse as shown as balow:

| Gjas

1y

[ Reset & mccepeed

el At e aamne e ta P P B PR

—+—m Less than Mes width pesstive spake will be regpecied

(5) i s necessary to wail 15msec after releasing NRESET before sending commands. Also Sleep Out command
cannot be sent for 120msec.
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5.2 Power ON/OFF Timing

| Power On Timing of External Power IC

T, e 9%
ICI"I.FCC/ T
0% ¥ |‘
i T
WCI 108 J 1 —o
= T -
" mll -.- L] -
F Al |
RESET | 430% |
i 1
T:

-
MIPI D'“ Mota: MOPY [uoala lame and
MIPI CLK SR N et o B
& . "
iT..
Host Command I I -| u

Initlal  SLPOUT DISPON

BELU ON

Figure 8-6: DSI Power On Sequence of Power IC Mode

Min. Typ. Max. Unit
T1 0.01 s 10 ms
T2 No Limit ms
T3 0.01 . 10 ms
T4 1 - - ms
TS 1 - - ms
T6 10 = - us
17 Mo Limit ns
T8 15 - - ms
TS 120 B - ms
T10 No Limit ms
™ 100 | 150 | ms

Table 8-1: DSI Power On Timing of Power IC Mode
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Power Off Timing of External Power IC

QvVCC ChEY

vel 0% e ’J.

RESET 70%
\ 0%

MIP| Videa Video Packit
FPacket

-dnT l-‘ﬁT. L

| |

DISPOFF SLPIN

Host Command

ELU OFF

— T, l—

Figure 8-7: DSI Power Off Sequence of Power IC Mode

Min. Typ. Max. Unit
T12 2 - - Frame
T13 2 - - Frame
T4 40 100 - ms
T15 10 - - ms
T16 Mo Limit ms
T17 Mo Limit ms
Ti8 Mo Limit ms
T19 MNo Limit ms
T20 100 | | ms

Table 8-2: DSI Power Off Timing of Power IC Mode
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LCD Production Specification

Module No.: XY040BHD8801ANT

Power Display Backlight Normal
supply ON > ON > ON —*| operation
Power ON sequence
Normal Backlight Display Power
operation [——* OFF — OFF —|  supply

OFF

Power OFF sequence

TCON (Embedded in Source IC) Input Timing (DCLK, HS, VS, DE)
VCI=3.3V, GND=0V, Ta=25C

Parameter Symbol Min. Typ. Max. Unit Remark
Eclk - 35 - MHz
DCLK =
telk - 28 - ns
thd - 720 - tclk
th - 2 - tclk
HSD B
thh - 46 - tclk
thfp - a4 - tclk
tvd - 720 - th
tupw - 2 * th
VsD
tvb = 18 - th
tvip = 16 - th
Mote: For reference only, it needs to be adjusted according to the actual display effect.
www.szxot.com 13720 Apr. 17,2024 Rev.1.0
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LCD Production Specification

Module No.: XY040BHD8801ANT

6 Optical Characteristics

Ta=25"C
Item Symbol | Condition | Min Typ Max Unit | Remark
oT 85 R
View Angl o8 > 85 - D Note 2
iew Angles CR=10 egree |Note
9 oL 85 - 9
6R 85 R
Contrast Ratio CR 6=0° 800 | 1000 ] . |Notef
Note3
T
Response Time = 25C - 25 35 ms Note1
Torr Note4d
, . Note1
- - - - %
Uniformity U () NoteG
NTSC - - 63 68 - % Note 5
Luminance L 280 | 300 ] cdimz | Notel
Note7
Test Conditions:VF=12.8 V, Ir=40mA, the ambient temperature is 25°C..
1. The test systems refer to Note 1 and Note 2.
www.szxot.com 14 /20 Apr. 17,2024 Rev.1.0
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Note 1: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 minutes operation, the
optical properties are measured at the center point of the LCD screen. All input terminals LCD
panel must be ground when measuring the center area of the panel.

Photo

detector ltem Photo detector Field

Contrast
Ratio

Luminance

. SR-3A 1°
Chromaticity

Lum
Uniformity

TFT-LCD
Module

Response 0
Time BM-7A 2

The center of the
screen

Note 2: Definition of viewing angle range and measurement system.
viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

Mormal line s
! 12 o'clock direction
8==0"°
.III
B: ¢ I
s et |
S e
5 P o A - .:" "\‘ i o
i i E I 2 o
i | il A
g It P ’
=180° 2 e n sl P=0
P | .~ Active Area 7
/ & 7

— e " 4

" @=270°
6 o'clock direction
Fig. 1 Definition of viewing angle
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Note 3: Definition of contrast ratio

Luminance measured when LCD is on the " White" state

Contrast ratio (CR) =
antrast rtio () Luminance measured when LCD is on the "Black” state

“White state “:The state is that the LCD should be driven by Vwhite.
“Black state”: The state is that the LCD should be driven by Vblack.

Vwhite: To be determined  Vblack: To be determined.

Note 4: Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state
and “Black” state. Rise time (TON) is the time between photo detector output intensity changed
from 90% to 10%. And fall time (TOFF) is the time between photo detector output intensity

changed from 10% to 90%.

(«u'hite (TFTON) Black (TFT OFF) VWhite {TF_C}N})

4 100%
90%

Photo detector output
(Relztive value)

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

www.szxot.com 16 /20 Apr. 17,2024 Rev.1.0
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Note 6: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at
the center of each measuring area.

Luminance Uniformity (U) = Lmin/ Lmax

L------- Active area length W----- Active area width

) - L -

. L/6 L/3 L/3
| [ | R )‘ i = _!
L ah () i 3
] : Y 5 *, ../"I \ I
o | |
o : !
= ! |
. N % 7 ~ |
= [ | | N LW i
£r) i
~. | |
= |
1 E oy 2 T
S - ./ S I
1 Mo s e s e omnne me s v s cos o el

Fig. 2 Definition of uniformity
Lmax: The measured maximum luminance of all measurement position.

Lmin: The measured minimum luminance of all measurement position.

Note 7: Definition of Luminance:

Measure the luminance of white state at center point.

www.szxot.com 17120 Apr. 17,2024 Rev.1.0
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7 Environmental / Reliability Test

ltem Condition Time (hrs) Assessment
High temp. Storage 80, C 120
High temp. Operating 70, C 120
Low temp. Storage -30, C 120
Low temp. Operating -20, C 120 No abnormalities
— in functions
Humidity 40, C/ 90%RH 120
and appearance
Thermal 20, C<25, C—70, C
i . 10cycles
Shock(Non-operation) (0.5 hour <= 5 min — 0.5 hour)

Remark:
1.The test samples should be applied to only one test item.
2.Sample size for each test item is 1~10pcs.

3.In case of malfunction defect caused by ESD damage, if it would be recovered
to normal state after resetting, it would be judged as a good part.

www.szxot.com 18/20 Apr. 17,2024 Rev.1.0
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9
9.1
9.1.

9.1

9.1
9.1

9.1

9.1
9.1
9.1

9.1
9.1
9.1

9.1

9.1
9.1

9.1

9.1.
9.2

Precautions For Use of LCD Modules
Handling Precautions

1.1 The display panel is made of glass. Do not subject it to a mechanical shock by dropping
it from a high place, etc.

1.2 If the display panel is damaged and the liquid crystal substance inside it leaks out, be

sure not to get any in your mouth, if the substance comes into contact with your skin
or clothes, promptly wash it off using soap and water.

.1.3 Do not apply eXYessive force to the display surface or the adjoining areas since

this may cause the color tone to vary.

.1.4 The polarizer covering the display surface of the LCD module is soft and easily

scratched. Handle this polarizer carefully.

.1.5 If the display surface is contaminated, breathe on the surface and gently wipe it with a

soft dry cloth. If still not completely clear, moisten cloth with one of the following
solvents:

- Isopropyl alcohol

— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Especially, do not
use the following:

- Water
- Ketone

— Aromatic solvents

.1.6 Do not attempt to disassemble the LCD Module.
.1.7 If the logic circuit power is off, do not apply the input signals.
.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an

optimum work environment.

.1.9 Be sure to ground the body when handling the LCD Modules.
.1.10 Tools required for assembly, such as soldering irons, must be properly ground.
.1.11 To reduce the amount of static electricity generated, do not conduct assembly and

other work under dry conditions.

.1.12 The LCD Module is coated with a film to protect the display surface. Be care when

peeling off this protective film since static electricity may be generated.

.1.13 Storage precautions
.1.14 When storing the LCD modules, avoid exposure to direct sunlight or to the light of

fluorescent lamps.

.1.15 The LCD modules should be stored under the storage temperature range. If the LCD

modules will be stored for a long time, the recommend condition is:
1.16 The LCD modules should be stored in the room without acid, alkali and harmful gas.

Transportation Precautions

The LCD modules should be no falling and violent shocking during transportation, and also
should avoid eXYessive press, water, damp and sunshine.

www.szxot.com 20/20 Apr. 17,2024 Rev.1.0


9.1.1.1
9.1.1.2
9.1.1.3
9.1.1.4
9.1.1.5
9.1.1.6
9.1.1.7
9.1.1.8
9.1.1.9
9.1.1.10
9.1.1.11
9.1.1.12
9.1.1.13
9.1.1.14
9.1.1.15
9.1.1.16

	PRODUCTION SPECIFICATION
	Revision History
	1   General Specifications
	2   Pin Assignment
	3   Absolute Maximum Ratings
	4   Electrical Characteristics
	5   INTERFACE TIMING
	5.1    DSI Interface Timing Characteristics.
	5.2    Power ON/OFF Timing

	6   Optical Characteristics
	7   Environmental / Reliability Test
	8   Mechanical Drawing
	9   Precautions For Use of LCD Modules

