[ailorpixels

A Professional Manufacturer of Display

Manufacturer Certificated

\zation
'\‘3:3“ o 5

wzation
o‘%aﬂ fo,J} .
& > 3
& % & ST %
£ % S &
o =1 o
£ 5 g 5
2 =3 2 2
TN NS °
9001 14001

CERT. No.: 282Q19070712006  CERT. No.: 282E19070712007

Product Specification

Model: TTC040XST-03
3.95"TFT Display Module(720*720)

This module uses RoHS material

Tailor Pixels Technology Co., Ltd.

www.tailorpixels.com

tailor@tailorpixels.com
Ph: 86-755-8821 2653

Contents in this document are subject to change without notice. No part of this document can be reproduced or transmitted by
any means for any purpose without the written permission of Tailor Pixels Technology Co., Ltd.



[ailorpixels TAILOR PIXELS TECHNOLOGY CO., LTD.

Table of Contents

1.RECOIA Of REVISION...ciiiiiiiiiiiiiiiieee ettt e e e s s s st re e e e e e e s sssabbbbaeaeeeesennns 3
2.General SPECITICAtIONS....cviiiiiiee et e e e e e e e e e e e e e e e e e e e eeeeeeareraaaas 4
O o [ ANy F o4 o] 0 1= | U 5
4.Absolute Maximum RatiNgS........ccveiviiiiiiiiiiieie e e e e e e e e e ee e e re e e e e e e e e e eeessassaaannes 6
5.Electrical CharacteriStiCS.....iuiiiiiiiiiiiiee et 6
(O I a1 =3 o T- [ o APPSR 8
7. MEChANICAl DIAWING. . uuuiiiieeeieeeeeeetceieee et rree e e e e e e e e e e e e aa s eeeeeeeeeseasssssnaneeeeaeeens 12
O] dTor=1 IO T Y= Tot £ ] ) oL UUPRRN 13
9.Environmental / Reliability TeST......cccuuveieiiieiiieieeeee e e 16
10.Precautions for Use of LCD MOdUIES........coeiiiiiiiiiiiiiiieeee et 17

JRERTHME AR S5 AR K 2/17
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1.Record of Revision

Issued Date Description Editor

2023-06-05 First release chen
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2.General Specifications

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

Note 2: RoHs compliant.

Item

TAILOR PIXELS TECHNOLOGY CO., LTD.

Specification

LCD size

3.95

Display Mode

Normally Black

Resolution

720(RGB)x720

Pixel pitch

0.1095*RGB*0.1095

Pixel Arrangement

RGB Vertical Stripe

Viewing direction

ALL

Module outline dimension

74.83(H)*78.98(V)*2.07(D)

LCD AA

71.93x71.93

TP VA

Colors

262K

Driver IC

NV3052CGRB

Driver IC RAM Size

Interface

18RGB

Backlight

White LED

Touch IC

Surface hardness

Touch structure

Cover lens

Color

Operating Temperature

-20C~+70°C

Storage Temperature

-30C~+80C
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3.Pin Assignment

Symbol

TAILOR PIXELS TECHNOLOGY CO., LTD.

Description

LEDA

LED ANODE

LEDK

LED CATHODE

LEDK

LED CATHODE

GND

Ground

VCl

LCD analog power supply (3.3V)

RESET

Reset Signal

IM1/NC

Not connect

IMO/NC

Not connect

SDA

SPI Data signal

SCK

SPI Clock signal

CS

SPI Chip select signal

RGB dot clock signal

DE

RGB data enable signal

VSYNC

RGB frame synchronizing signal

HSYNC

RGB line synchronizing signal

DBO-DB17

RGB data(B2-B7,G2-G7,R2-R7)

GND

Ground

TP_INT

Touch Interrupt

TP_SDA

Touch IIC Data signal

TP_SCL

Touch IIC Clock signal

TP_RESET

Touch Reset Signal

TP_VClI

Touch Power supply

TP_GND

Touch Ground
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“[qilorpixels TAILOR PIXELS TECHNOLOGY CO., LTD.
4.Absolute Maximum Ratings

Symbol in. . Remark
VClI

lovce
TP_VCI
TP_IOVCC

Operating Temperature Top

Power Voltage

Storage Temperature Tst

Operating and Storage

Humidity Hatg

5.Electrical Characteristics

5.1Recommended Operating Condition
VCI=33V7 GND=0V7 Ta =250C

Item Symbol in. 1 . Remark
Digital supply
Voltage

Analog supply
Voltage
TP Power TP_VCI

TP Power TP_IOVCC
Low
Level
High
Level

Current of digital
supply voltage

IOVCC

VCI

Input Vi
Signal

Voltage

ViH

liovee VCl=3.3V,
pattern

Current of analog
supply voltage

Ivei
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5.2 Backlight Unit Driving Condition

Item
Forward Current
Forward Current Voltage

Backlight Power
Consumption

Note 2, Note 3

Operating Life Time

Notel: The LED driving condition is defined for each module.
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.
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6.Timing Characteristics

6.1 RGB Interface Characteristics :

The timng chart of RGB mterface DE mode 15 shown as follows,
|Vbock porch T+Ty) ‘

o ] fame(T
. T

Viront porch (T4

LI i

HS fe

| finé (T
H hdlpm:'h [Tm*Trm} | Valid data {Tlm} ';

| Hiortpch T

i
bus J ! ; i ..'i'.“' |

i
Latch

2 RO
Timing Chart of Signals in RGB Interface DE Mode
Note; The setting of front porch and back porch in host nmst match that in IC as this mode,
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TAILOR PIXELS TECHNOLOGY CO., LTD.

The thmmg chart of RGB meerface SYNC mods is shown as folloms,
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(Resohation for 7200640 honzonral x 1230 vertical display with Frame-Rate of 60Hz)

Timing chart of RGB mterface SYNC mode
Below Table provide the tining parameter by external Vertical-cycle

Parameters Symbols | Min. Twp Max. Unit
Homzontal Synchronizanon gy - . - BCLE
Horizental Back Parch hiop - 42 - PCLE
Horizantal Front Porch hip - + PCLE
Hsync+ HEBP+ HFP - EE*Notal BCLE
Honzontal Address (Display area) hdisp - 720 - PCLE
Horizontal cycle - 12.703 s
Vertical Synchronization V5 - 2 - Lins
Yartical Back Parch vip - 14 - Lins
Yertical Froat Porch vip - 16 - Lins
Veyne+ VBP+VEP - - 32 Line
Vertical Address (Display area) viisp - 1280 - Line
Vertical cvcle - - 16.66 16.181 ms
Frame-Ratz - &0 61.8 Hz
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ailorpixels TAILOR PIXELS TECHNOLOGY CO., LTD.

6.2 Power On /OFF Timing

DO amd WVICT cam be applied in any order. DO COC amd WViCT can be porrered dovnm o sy onder.

Dhoarme ponrer off if LT is in the Sleep Chor meode, WCT samed IO C nopst be ponered doem
muimminmrre 1 20emsec afier BEESH has been releasad.

Dharing pover off, if TLODD s in the Sleep Inm mwods, IOWCC or WICT can be powered dorn mindesrmema
msec afier BREST has been released.

TS50 cam e applied ar any Gming or can be pernmanently sroumded. BEESA has priority over SR
TNote 1: Thers will e o damaze oo the display meodule if the powmrar seguences ST ILOL Mmet.

Note 2: There vwill be o abhneormesl visible effects on the display panel during the Ponrer OmtOdF Sequenices.

Tote 3: There will be oo abnormesl vVisible effects on the display berneen end of Povrer Omnm Seguence amd
before recerving Sleep Chat commyearsd

Alzg bermreen receiving Sleep In conmrsyed amd Power O Sequence

If PESH line is mot held stable by bhost during Pover On Sequence then it will e necessary o apply a
Hardrare Feset (FESI) after Host Porer On Seguence is complete to ensare correct operston Oithervrise
fimpcrion is mot guarsnreed
The pomer anfoff sequence is illhastratsed baloT:

6.4.1. Case 1 — RESX line iz held high or unstable by host at power on

I RESX line is held High or unstable by the host during Power On, then a Hardrrare Reset mmast be
applied affer both VCI and IO CC have been applied — othermise comect fnctionality is not guarantead.
There is no timing restriction upon this hardrare reset.

irew

tfows+- no himit
IOVCC \..:
o~ [Time when he lamer sigea s up 1o 0% s *
L | Topical Valus & . g Wilhen VI comss Later, This
i timies is defines o T crods poind of 0% ol 175 \
VI nct 20% ol 2.6Y
Time when the kormes sgral T8l up o 3% T
Typical Value &g . When VOl comes fsler, ®is | ™
fimg 15 defivas i thas coos point of 90% of 2T9Y
nad 30% of 26V
Hrwgrssi.ne bei Mo nzmai g rd
‘ r -------------- 'ﬂ r
Csy Horl :
’ L --------------- f ‘.
Eripasae=+0-rud limid
RESX 3:;-}., A
(Power down in

Slesp Out moda) rewsssa=+{np il tssessai=min, 120ms

N/ Weewwrrsaz= o '_"_-—

Hewsenar=i5 applied 1o RESK faling in the Sleep Out Made.
Hewmesa=is applied io RESY faling in the Skeep In Mode.

-

RESX
(Power down in
Steep Oul mode}
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TAILOR PIXELS TECHNOLOGY CO., LTD.

6.4.2, Caze 2 — RESX line iz held low or unstable by host at power on
If RESK lme is held Low (and stable) by the host darmg Power On, then the RESX pmast be hald

bowr for miminwm 10sec after both VICT and IO CC have been appliad.

=
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sl

{Foosear dowm in

Sleap Out mods)

RESH

e ==min DS

K

s
s m=mirL 1 20ms

sl ?ﬁ/’

(Fowrer dowm in
Sleap Cut mods)

e e=min.

jo S T apgled to RERX faling in Bhe Slesp Oul Bocde
twreso=is applied o RERX faling in e Slessp In Moche

&.4.3. Uncontrolled power off
The mcontrolled pover off means 3 simation when e g there is removed 8 battery rrithous the comirollad

pomer off sequence. There will mot be any damapes for the display modale or the display masdule will mod
canse gy damages for the host or lines of the inferfaca.
Ar an mconaollad power off the display will go blank and there will not be any visible effects within

(TBEI¥) second oo the display (blank display) and remames blank umiil “Pover Cn Sequence™ porners itap.

6.3 Reset Timing

Sharrd than Sa=
RESX L, o J
]
Imtermal : Initind Conditien
b fil O Harsast 5
Staius R o e (Diefadi fie HOW Besei)

VRS, IOVICC=165% to 3.6V, VCI=2.5V 10 6.00, Ta = -30C 10 B5°C
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Symbol Parameter Related | MIN | TYP | MAX Note Unit
temw | 1) Beset low palse width RESX 10 - - - s
- - o 8 When reset applied during o
S Slesp In mode
Tresr *2) Reset complete time i When resat applied .
2 2 2 & during Sleep out mods =
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7.Mechanical Drawing

1 2 f S f 4 S f 6 f / f 3
DESIGN: (#tif) | CHECKED: (Ki#) | APPROVED: (##t#k) SPECIFICATION M
CUSTOMER’ S CODE: (% J' %15 EDITION: (Wi A5)
Date: (HH]) | 20210319 Page: (T{40) /1 | Eas: St TPS’S CODE: (TPSE}) TTC040XST-03 EDITION: (M A& 01
PIN:SYMBLE
m Im 1 LEDA
O N \ 2 |LEDK1
i I L= 3 [LEDK2
ERLE] RTINS AL L
5 |VCI
74.83+0.15 LCM 0D w Wm_vmﬂ
2 9 7 73.93 LCD 0.45 lﬁfN.oEo.N < o
° - e 71.93 LCD AA =—1.45 v
9 DA
10 BCK
12 |PCLK
13 pE
14 YSYNC
S <
<t
& 8 o 3,957 S4GND
3 =28 R G 35[TP_INT
ﬁ. N - 36 TP_SDA
g 0 a ALL 37TP_SCL
x ~ 38 TP_RESE
s 39[IP_VCI
40| GND
:ﬁ |
3 | [-]
S S
g =
t ._voaowovou H L
0.9 :S 0.5X(40-1)=19.50
0.50
rmowoL
T.Unit: mm.
2. A Modification rev.number.
3.All radii without dimension RO.3mm.
4.All draft angles to be 1.5°
5.Unspecified Tolerances is :£0.20mm.
6.LCD Driver IC:NV3052CGRB
. i :2.8%£0. —— 3
ECD Orter Voltage :2.80.3V Emm— T =
9.0perating Temperature : —20'—— +70°C 02 20240319 MR
10.Storage Temperature : —30'—— +80°C IF=40NA VF=10.8V-13.2V
11. Reqguirements on Environmental Protection: ROHS HSF
Customer Name: Approval Date: Approved By: Please 00333 sz Drawing On/Before
EIRE 1 i NEE ] SN il I A |
1 2 | S 4 S | 6 | / 3
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[ailorpixels TAILOR PIXELS TECHNOLOGY CO., LTD.
8.0ptical Characteristics

Condition

View Angles

Contrast Ratio

Response Time

Chromaticity Backlight is

on

Uniformity

NTSC

Luminance

Test Conditions:
1.IF= 40 Ma, VF=12.8 V 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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[ailorpixels TAILOR PIXELS TECHNOLOGY CO., LTD.
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.

Photo detector ~
Field

TFT LCD Module 500mm

1 | l éLCD Panel

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°

Normal line | 13 y'cjock direction

8=p=0°

L |IA
; i/ i Hhﬂ“\ el // /
= © | E/"/ ="
P=180 / | ,~° Active Area / ®=0
1

‘ 7 FPC

-~ 9=270°
6 o'clock direction

Note 3: Definition of contrast ratio

Luminance measured when LCD is on the "White" state

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

JRE T E AR 55 i A K 14/17




[ailorpixels TAILOR PIXELS TECHNOLOGY CO., LTD.

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%

(White (TFT OFF) Black (TFT ON) White (TFT OFF))
2 4 100%
39 | 90%
59
S
Q =
S35 | 10%
s | 0% -
§ e
W OFF

Ton
to 10%. And fall time (Torr) is the time between photo detector output intensity changed from 10% to

90%.
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) = Luminance min / Luminance max

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

L
\::I - r
3 L/6 L/3 L/3
i \] N N
N/ N Ak
= -
£ I Y
- ./ o/ ./
™
™~
" ) O) O
Nt N/ Seud

Luminance max: The measured Maximum luminance of all measurement position. Luminance min: 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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TAILOR PIXELS TECHNOLOGY CO., LTD.

9.Environmental / Reliability Test

Items

Condition

Inspection after test

High  Temperature

Storage

T=80°C for 96 hr

Low  Temperature

Storage

T=-307C for 96 hr

High  Temperature

Operating

T=70°C for 96 hr

Low  Temperature

Operating

T=-20C for 96 hr
(But no condensation of dew)

High Temp. and
High Humidity
Operating

T = 60°C/90% for 96 hr (But no
condensation dew)

Thermal Shock

-20+2°C~25~70+2°Cx10cycles
(30min.) (5min.) (30min.)

Voltage:2KV R:330Q C
150pF Air discharge, 10time

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

Note2: Ta is the ambient temperature of samples

JRE T E AR 55 i A K

Inspection after
4 hours storage at room
temperature, the sample

shall be free from defects:

1.Air bubble in the LCD

2.Seal leak;

3.Non-display; 4.missing
segments; 5.Glass crack;
6.Current IDD is twice
higher than initial value.
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10.Precautions for Use of LCD Modules Handling Precautions

10.1Handling Precautions
10.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by dropping it
from a high place, etc.

10.1.2 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.

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

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

10.1.5 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
10.1.6 Do not attempt to disassemble the LCD Module.
10.1.7 If the logic circuit power is off, do not apply the input signals.
10.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an
optimum work environment.
10.1.8.1 Be sure to ground the body when handling the LCD Modules.
Tools required for assembly, such as soldering irons, must be properly ground.

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

10.1.8.3 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.
10.2 Storage Precautions

10.2.1When storing the LCD modules, avoid exposure to direct sunlight or to the light of
fluorescent lamps.

10.2.2The 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 ~ 40°C Relatively

humidity: <80%

10.2.3The LCD modules should be stored in the room without acid, alkali and harmful gas.
10.3Transportation Precautions

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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