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1 General Specifications

No. Item Specification Remark

1 LCD Size 4.0 inch (Diagonal)

2 Driver Element a-Si TFT active matrix

3 Resolution 720 (RGB) x720

4 Display Mode Normally Black

5 Pixel Pitch(mm) 0.047 (H) x 0.141 (V)

6 Display Colors 262K

7 Surface Treatment --

8 Color Arrangement RGB-Stripe

9 Interface MIPI

10 Viewing Direction ALL

11 Gray Scale Inversion Direction | -- Note 1

12 Outline Dimension (mm) 125.00(W) x 125.00 (H) x 3.86 (T)

13 Active Area (mm) 101.52 (W) x 101.52 (H)

14 Touch Screen With CTP

15 Display Driver IC FL7703

16 Touch Driver IC FT3269

Note 1: Viewing direction for best image quality is different from TFT definition. There is a 180°shift.

Note 2: RoHS compliant.
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2 Pin Assignment
2.1 LCD Pin assignment
Match connector: XF2M-3015-1A (OMRON) or equivalent.

PIN Symbol 1/0 Description Remark
1 LEDA p LED Anode

2 LEDK1 p LED Cathodel

3 LEDK2 p LED Cathode2

4 VCl P Power Supply 2.8V

5 IOVCC P LCD 1/O power supply(1.8V)

6 RESET I Reset pin

7 TE 0 Tearing effect(1.8V)

8 NC - No connection.

9 GND P Ground

10 DOP I/O MIPI DSI differential data pair (Data lane 0)
11 DON I/O MIPI DSI differential data pair (Data lane 0)
12 GND P Ground

13 D1P I MIPI DSI differential data pair (Data lane 1)
14 D1N I MIPI DSI differential data pair (Data lane 1)
15 GND P Ground

16 CLKP I MIPI DSI differential clock pair

17 CLKN I MIPI DSI differential clock pair

18 GND P Ground

19 D2P I MIPI DSI differential data pair (Data lane 2)
20 D2N I MIPI DSI differential data pair (Data lane 2)
21 GND P Ground

22 D3P I MIPI DSI differential data pair (Data lane 3)
23 D3N I MIPI DSI differential data pair (Data lane 3)
24 GND P Ground

25 TP_INT @) Touch Interrupt,No connection

26 TP_SDA I Touch IIC Data signal,No connection

27 TP_SCL I Touch IIC Clock signal,No connection

28 TP_RESET I Touch Reset Signal,No connection

29 TP_VCI P Touch Power supply,No connection

30 NC - No connection.

I---Input, O---Output, P--- Power/Ground
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3  Absolute Maximum Ratings
Ta=25TC
Item Symbol Min. Max. Unit Remark
VCI -0.30 +4.6 Vv
Power Voltage lovCC -0.30 +3.5 \
TP_VCI -0.30 +3.5 \Y
Operating Temperature Top -20.0 70.0 C
Storage Temperature Tst -30.0 80.0 T
Operating and Storage o 0 0
Humidity Hstg 10% 90% %(RH)
4. Electrical Characteristics
4.1 Recommended Operating Condition
VCI=3.3V’ GND=0V7 Ta = 25°C
Item Symbol Min. Typ. Max. Unit Remark
Digital supply lovec | 165 | 1.8 | 33 v
Voltage
Analog supply vl 28 | 30 | 33 v
Voltage
TP Power TP_VCI 2.8 3.0 3.3 \Y
Low 0.3 x
Is?g:atl Level Vi 0 " |ovee | VY
High 0.7 x
Volt -
OTeBE | avel Vin lovcc lovee 1 v
Current of digital liovee - 15 20 mA |VCI=3.3V, color bar pattern
supply voltage
Current of analog v i 35 50 mA
supply voltage
4.2 Backlight Unit Driving Condition
Item Symbol Min. Typ. Max. Unit Remark
Forward Current 13 - 40 45 mA
10 LED
Forw?rd Current Voltage Ve - 15.5 16 \ (50 LEI; Serial,
Backlight Power Wi, ) 600 720 mwW  |2LED Parallel)
Consumption
Operating Life Time -- 30000 -- -- hrs Note 2, Note 3
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Notel: The LED driving condition is defined for each module (5 LED Serial, 2 LED Parallel).
Note2: When LCM is operated, the stable forward current should be inputted. And forward voltage is for

reference only.
Note3: Optical performance should be evaluated at Ta=25°C When LED is driven at 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.

Note4: The LED driving condition is defined for each LED module.
>~ >~

AN/
N
N
N/
N/

LEDK “ —© LED A

N/
N/
N/
/N
/N

5 Timing Chart
5.1 DSl Interface Timing Characteristics: high speed mode-clock channel timing

High Speed Mode T T Te Tau

i Ulnsta UlnsTs
' 231
EL : DSl cF

DsI C .
Figure 7-4: DSI clock timing Characteristics
TD-_TU.I‘G TEF\'TELH
Tor Tmems Tormmara
\; G 74 DSI_CP/DSI_CM, DP/DN
N e/
0V Reference
\ / Full HS Swing Voltage
N o/

Rising and falling time on clock and data channel
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(VSSA=0V, IOVCC=1.65V t0 3.3V, VCI=2.5V 10 3.3V.Ta = -30 10 70°C)

. Spec. .
Signal Item Symbol Min. Typ.| Wax. Unit
4LANE: 3.30
Double Ul instantaneous 2xUinst | 3LANE: 2.85 | - 25 ns
DSI_CP/ @ VDDD=1.8V
DSI_CN U 4LANE: 1.67
Ul instantaneous Uners | BLANE: 143 | - | 125 ns
@ VDDD=1.8V
DEIDN Data to clock setup time Tos 0.15xU1 - - ps
Data to clock hold time Ton 0.15xUlI - - ps
DSI_CP/ |Differential rise time for clock TorTew 150 - 0.3U1 ps
DSI_CN  |Differential fall time for clock TorToLk 150 - 0.3UI ps
DEIDN Differential rise time for data TorToata 150 - 0.3Ul ps
Differential fall time for data TorFroata 150 - 0.3Ul ps
Low Power Mode
e Host Controdl Data Lanes . Div&r I Controd Data LEI'H?E_
; Tum around request : :: LF-Reqguest ::
o Soo T mooqiTmemsl Tme  fro-oeeeaoe
oo —— 1
i s ! e : ———
fLP11 ILP10 [ LPO0 (LP10 (i LPOO (] LPOD :Ppoi LP10 LP11
' ' ' Time ) ' >
BTA from HOST to Display Module Timing
P Driwer 12 Control Data - Hist G Control Data Larhe.sx_
-  Turn around request - ~ LP-Request -
< — < =
T Torxo Torm £ T'mmé : Torom Timm
ﬁj — ---1.I. :;j‘r____?"\ | Elir_-__
i i ) \ : H !
fLP11 iLP10 [ LPOD (LP10 ! LPOO; LPOO :LPOO: LP10 LP11
' ' ) ) —Time - - >
BTA from Display Module Timing to HOST
(WSSA=0V, IOVCC=1.65Y t0 3.3V, VCI=2 3V 10 3.3V, Ta =-30 o 70°C)
. Spec. :
Signal Item Symbol i Typ. Max. Unit
Length of LP-00/LPO1/LP1O/LP 11 Tie 50 . . ne
Host=+ Display module
Length of LP-00/LPO1/LP10/LP11
DSI_DOB/|Display module >Host TLPxo S0 s
DSI_DOP |Time-out before the MPU start driver Trasure Trxo - 2xToLPxD ns
Time to drive LP-00 by display module Traser 5xTLPxD = - ns
Time to drive LP-00 after tumaround request
Traco 4XTLRXD - - ns
Host
DSI Low Power Mode Characteristics
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5.2 Recommended Timing Setting of TCON

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
Fclk - 49 - MHz
DCLK =
tclk - 20.4 - ns
thd - 720 - tclk
- 120 - tclk
HSD thpw
thb - 120 - tclk
thfp - 120 - tclk
tvd - 720 - th
- 4 - th
VSD tvpw
tvb - 16 - th
tvfp - 16 - th
Note: For reference only, it needs to be adjusted according to the actual display effect.
5.3 Reset input timing
Shorier han Sgs
fREaw
NRESET ‘\., 1
-l 1FE5_ .
J« »
Internal Status Mormal Ciperasion X Reseting ><: * Qﬂmﬂﬂ
Related Spec. .
Symbol Parameter Pins Min. | Typ. | Max. Note Unit
tRESW | Reset low pulse width!" NMRESET 10 - - - ys
When reset applied
- L ~ | during SLPIN mode ms
tREST Reset complete time!? Whenq .
. 120 . . en reset applied ms
during SLPOUT mode
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5.4 POWER ON SEQUENCE :

T N Q0%
i
lovee T
| Pl
10% ) |
ﬂ"éﬂ% T,
WCI 1086 —
Ta T
- . &
111 . f'in-:.a;
!
RESET 4 0% ,;ﬂ%
T:
M|P| Datﬂ Mote: MIPD Dava lane amd
MIPI CLK bstors 10N vesst g0 High
MIP| Video Packet -
T T, To
Host Comimand —
Imitial  SLPOUT DISPOM
ELU OM
DSI Power On Sequence
Min. Typ. Max. Unit
T 0.01 - 10 ms
T2 Mo Limit ms
T3 0.01 - 10 ms
T4 1 - - ms
TS 1 - = ms
T6 10 - = us
T7 Mo Limit ns
T8 15 - = ms
T9 120 - - ms
T10 Mo Limit ms
T 100 | 150 | - ms
DSI Power On Timing
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5.5 POWER OFF SEQUENCE :
+
iovce 20%
\ 0% 10%
0% | o
Vil .
0%
T - -
RESET TO%
o ~|| 0%
*.T__.l
-7
MIPI Video )
Packet Video Packet
|- .t--q_l . -
Host Commanck " "
DISPDFF SLPIM
ELU OFF
R T :—1-
DS1 Power Off Sequence
Min. Typ. Max. Unit
T2 2 - Frame
T13 2 - Frame
T14 40 100 ms
T15 10 - ms
T16 Mo Limit ms
m7 Mo Limit ms
T18 Mo Limit ms
T19 Mo Limit ms
T20 100 | | ms
DSl Power Off Timing
Power Display Backlight Normal
supply ON > ON > ON > operation
Normal Backlight Display Power
operation > OFF » OFF > supply
OFF
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6 Optical Characteristics
Ta=25C
Item Symbol | Condition Min. Typ. Max. Unit | Remark
eT 80 85 -
6B 80 85 -
View Angles CR=10 Degree | Note 2
oL 80 85 -
BR 80 85 -
. Notel
Contrast Ratio CR 0=0° 1000 1200 -
Note3
Ton
: o Notel
Response Time 25C - 30 35 ms
Torr Note4d
X 0.272 0.302 | 0.332
Whit
e y 0292 | 0322 | 0.352
X 0.594 0.624 | 0.654
Red 0311 | 0341 | 0371
Chromaticit Y Backlight is : : . Notel
y « on 0310 | 0.340 | 0.370 Note5
G
ey 0.563 | 0.593 | 0.623
X 0.124 0.154 | 0.184
]
i y 0.053 | 0.083 | 0.113
. . Notel
Uniformity U 70 80 - %
Note6
NTSC 60 65 - % Note 5
. Notel
Luminance L - 320 - cd/m?
Note7

Test Conditions:

1. =40 mA, Ve=15.0V and the ambient temperature is 25+2°C .humidity is 65+7%

2. The test systems refer to Note 1 and Note 2.
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Note 1: Definition of optical measurement system.

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.

7 E
Photo detector i Item Photo detector | Field
Field ' Contrast Ratio
Luminance BM-7A or
— similar 1°
TFT-LCD Module Chromaticity equipment

1 LCD Panel

1 Lum Uniformity
I é Response 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).

, ©=80°
g:g;g'o“"e 12 o'clock direction

!
!

1

| #
6. o s

|

&

— y

e

i R
- bt A
f, {/f”__.-»‘ /
H q,‘_““: {f{_/____..-
E &
e d=0°
~ Active Area //

FPC

~ ©=270°
6 o'clock direction

Note 3: Definition of contrast ratio
Luminance measured when LCD on the "White" state
Luminance measured when LCD on the "Black" state

Contrast ratio (CR) =

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

Vwhite: To be determined Vblack: To be determined.
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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 (Torr) is the time between photo detector output intensity changed from 10% to 90%.

(White (TFT OFF) Black (TFT ON) White (TFT OFV

100%
90%

Photo detector output
(Relative value)

e
Ton
Note 5: Definition of color chromaticity (CIE1931)

Color coordinates measured at center point of LCD.

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
O
N |L/6 . L/3 L/3
M T ™
v L/ \-7-/} \\-4.}
X
= /-—-\ ‘."/\ 7N
\_/ \_/ N/
™
>
- I 2
_/ L/ N

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.
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7 Environmental / Reliability Test
No Test Item Condition Remarks
, [|HighTemperature |\ _ o .o 5 01 ours No abnormalities in functions
Operation ’
2 Low Temperature Ta=-20°C, 240 hours No abnormalities in functions
Operation
High Temperature . e .
3 Ta =+80°C, 240 hours No abnormalities in functions
Storage
Low T t . e .
4 ow lemperature Ta =-307C, 240 hours No abnormalities in functions
Storage
Storage at High
5 |Temperature and |Ta = +60°C, 90% RH max,240hours No abnormalities in functions
Humidity
30C T~ +70C -
Thermal Shock 30 39 min™+70 L 30 m|n., Start with cold temperature,
6 . Change time: 0.5 hour <~ 5 min —» 0.5 . .
(non-operating) End with high temperature,
hour.10 Cycle
C=150pF, R=330Q,5point/panel
Air: £6Kv, 5times;
7 |ESD Contact:x4Kv,5times No abnormalities in functions

(Environment:15°C~357C,
30%~60%.86Kpa~106Kpa)

Notel: Ts is the temperature of panel’s surface.

Note2: Ta is the ambient temperature of samples.
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Mechanical Drawing

8

1 f 2 f 3 f 4 5 f 6 f 7 f 8
N = \ \ = e (B (b I o ] L. | it =AW
i B AR R A Design:(#il) | Checked:(f75) | Approved:(#tiE) TDO's code(j& B4 5): TLOAOHDCO3CT-B1748A Edition(fRA5): | 00
ShangHai Top Display Optoelectronics Co.,Ltd XR_ZHOU Zhaiping.Yang Customer's noamﬁﬁmﬁu ﬁﬁv mQ_ﬁ_OSAmWNWJ_WV
Angle(¥if):  -©&F 7 Unit(L00): mm | Page(i%R):  1/1 7 Date:(H 1) 2024-2-26 Customer Approved By(% ' &\ ): Date( H 1H):
. ) PIN: SYMBLE
Optical bonding 1_|LEDA
. 2 |LEDK1
FRONT VIEW SIDE VIEW LUMINANCE:270NITS(MIN),320NITS(TYP)  {2—LEDKI
$125+0.15 CG OD 4 |Vl
108.72 Sensor D 14402 c  [lovee
10534015 <BI 985 386+02 ICM+TP
105<CE/TFT> BACK VIEW w ﬂmmm._.
~ o ¢102.1240.2<CG VA> ] 11.44+02 1101ENS i
I ig Hsza L 0.28sensar 3M VHB tape model 4926 | 9 |GND
| o S| - 0180CA ! : (0.4mm thickness) 10_|DoP
T B \\ Y 11 [poN
RN / \\\I 1 lenn
Z 13 ID1P
14 _DIN
wwo*x@mﬁmo ‘_HM M.u__Z_A_W
ALLVIEWING 17 _ICLKN
8l5| » sl 18 GND
85(3| &8 813 19_|p2p
2lslgl ¥l8 g8 20 N
R REIRE 21 lGND
s|g|g| 7| | & 22 p3p
= 23 D3N
5557 24 |GND
= 75 [TP_INT
g 26 [TP_SDA
g5 27 [TP_SCL
Nz 28 [TP_RESET
DST.REMOVE TAPE vo J_|T|<ﬁ_
in T=1.3(MAX) 30 INC
g the surface of the Component Component+FPCsHigh grounding T=0.2mm
€ High temperature adhesive tape L5 MA adhesive)
High temperature adhesive tape, Hi
Bend the excess to the back [
[ w0
4000 5\ (20.0*8.0%0.05mm) " ~ T [[PO5X(30-1)=14.540.05
A S| lhssod)
High temperature adhesive tape
(20%8*0.05mm) Technical specification:
1. Structure G+FF: Cover Glass+OCA+ITO FILM+ FPC+adh,Cover Glass:1.1MM, . ﬁms_msia_‘._ .
1.Unit:mm. OCA:0.125,ITO FILM:0.05mm,Total Thickness: 1.38+0.1mm; Backlight circuit diagram

2. &Modification rev.number.

3.All radii without dimension R0.3mm.
4.Unspecified Tolerances is :+0.20mm.
5.LCD Driver IC:FL7703

6.LCD Driver Voltage :3.3V

7.Color :White

N

Support for 4-point touch

S W

TP type: FT3269 working voltage :3.3V; 10 voltage: 3.3V; Channel number RX14*TX14;;

. Transmittance: 270%; TP resolution: X:720,Y:720(The upper left corner of the origin)

. Operating temperature and humidity range:-20°C~+70°C,<90%RH;
Storage temperature and humidity range:-30°C~+80°C,<90%RH;

8.0perating Temperature : -20°-- +70°C 5. Surface hardness: >6H (750GF/pencil hardness test); 02 | Modify TP from 5-point touch to 4-point touch  [XR_ZHOU | 2025-01-08
9.Storage Temperature : -30°-- +80°C 6. Cover Glass material: AGC tempered Glass , products in line with RoHS standards; 01 Update, modify dimension tolerances, and add RGB SW_JIANG|2024-11-04
10. Requirements on Environmental Protection: RoOHS 7. Other tolerances not marked :+0.2; =
00 XR_zHOU |2024-02-26
i EUR RS Gt H 39
1 f 2 f 3 f 4 1 5 6 f 7 f 8

Rev.2.0

Page 16 of 17

www.shtdo.com



http://www.shtdo.com/

TLO40HDCO3CT-B1748A

9 Precautions for Use of LCD Modules

Handling Precautions

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

9.1.2 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.

9.1.3 Do not apply excessive force to the display surface or the adjoining areas since this may cause
the color tone to vary.

9.1.4 The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully.

9.1.5 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:

— lIsopropyl alcohol
— Ethyl alcohol

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

— Water
— Ketone
— Aromatic solvents
9.1.6 Do not attempt to disassemble the LCD Module.
9.1.7 If the logic circuit power is off, do not apply the input signals.

9.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an optimum
work environment.

9.1.8.1 Be sure to ground the body when handling the LCD Modules.
9.1.8.2 Tools required for assembly, such as soldering irons, must be properly ground.

9.1.8.3 To reduce the amount of static electricity generated, do not conduct assembly and other
work under dry conditions.

9.1.8.4 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.

Storage Precautions

9.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent
lamps.

9.2.2 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: Temperature : 0°C ~ 40TC Relatively
humidity: <80%

9.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.
Transportation Precautions

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