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E] HuaXin Display Technology Co.,Ltd No: | ESHX395SQ0006B-A
REV: V01
SPEC TITLE CATE. S024-07-04

DOCUMENT CONTROL SPECIFICATION

3. GENERAL DESCRIPTION:

FHEHiS: ESHX-QR-RD-033A

° 3.95”(TFT), 480xRGBx480dots, 16.7M colors, Transmissive, TFT LCD module.

o Viewing Direction: ALL
o Driving IC:ST7701SN

° Interface : MIPI
o Power voltage: 2.8V (typ.)

. MECHANICAL SPECIFICATIONS:

Item Specifications Unit
Outline Size 74.66x76.54x 2.13 mm
LCD active area 71.86x70.18 mm
Display format 480xRGBx480 dots
Color configuration RGB stripes mm
Pixel pitch 0.1462 x 0.1462 mm
Weight TBD g
Operation Temp. -20~+70 C
Storage Temp. -30~+80 C
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5 .OUTLINE DIMENSIONS
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LCD SIZE/TYPE

3.95" TFT/480*480

OPERATING TEMP.

—20°C TO +70°C

VIEWING DIRECTION

ALL

STORAGE TEMP.

-30°C TO +80°C

DRIVER IC

ST7701SN\y A

BACKLIGHT

8 Chip—White LED

POLARIZER TYPE

E#b/ T

LUMINANCE

TBD ¢d/m2

OPERATING VOLTAGE

2.8v

Environmental Protection

RoHS Compliant

DRAWN BY

2024.6.26
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TFT MODULE
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[E] HuaXin Display Technology Co.,Ltd No: | ESHX3955Q00068-A
REV: V01
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DOCUMENT CONTROL SPECIFICATION DATE: 2024-07-24

6.PIN CONNECTIONS

FHYiS: ESHX-QR-RD-033A

NO. PIN NAME Description
1 GND Ground
26 NC No Connect
78 VCI Supply Voltage 2.8V
9~10 VDDI  [Supply Voltage (Logic) 1.8V
11 GND Ground
12~13 NC No Connect
14 GND Ground
15 DOP MIPI DSI differential data pair
16 DON MIPI DSI differential data pair
17 GND Ground
18 CLKP MIPI DSI differential clock pair.
19 CLKN MIPI DSI differential clock pair.
20 GND Ground
21 DI1P MIPI DSI differential data pair
22 DIN MIPI DSI differential data pair
23 GND Ground
24~25 NC No Connect
26 GND Ground
27 TE No Connect
28 LED-PWM The PWM frequency output for LCD driver control.
29 RESET [This signal will reset the device and it must be applied to properly
initialize the chip
30 GND Ground
31~36 NC No Connect
37 GND Ground
38 LEDA  Backlight LED power supply (Anode)
39 NC No Connect
40 LEDK  Backlight LED power supply (cathode)
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SPEC TITLE OATE. S024-07-04

7.MAXIMUM ABSOLUTE LIMIT:

FH Y. ESHX-QR-RD-033A

ITEM SYMBOL MIN | MAX | UNIT
POWER SUPPLY VCC -0.3 4.6 \Y
POWER SUPPLY FOR Logic I0VCC -0.3 4.6 \Y
Driver Supply Voltage VGH-VGL -0.3 +29 \Y
Logic Input Voltage Range Vin -0.3 4.6 \%
POWER SUPPLY FOR LED Vleda-Viedk -0.3 13.2 \Y

Note: Notel: Absolute maximum rating is the limit value beyond which the IC maybe broken.

They do not assure operations.

Note2: Background color changes slightly depending on ambient temperature. This

Phenomenon is reversible.
Ta=70"C: 75%RH max

Ta>70°C: absolute humidity must be lower than the humidity of 75%RH at 70°C
Note3: Ta at -20°C will be <48hrs, at 70 ‘C will be <120hrs

8.ELECTRICAL CHARACTERISTICS

8.1 DC Characteristics (Vpp=2.8V,Ta=25°C)

Item Symbol Min Type Max Unit Test condition
Operating vCC 2.65 2.8 33 % .
voltage
Supply current Ivee - - 65 mA Vece=2.8V,Ta=25°C
Vin 0.8VDDI - VDDI A%
Input voltage Vi 0 - 02VDDI | V -

Note: Voltage greater than above may damage the module.

All voltages are specified relative to Vss=0V.
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DOCUMENT CONTROL SPECIFICATION

FH A% ESHX-QR-RD-033A
8.2 Backlight Electrical-optical Characteristics

1. Stander Lamp Styles (Edge Lighting Type):
The LED chips are distributed over the edge light area of the illumination unit, which gives
the less power consumption:
2. The Main Advantages of the LED Backlight are as following:
2.1 The brightness of the backlight can simply be adjusted by a resistor or a potentiometer.
3. Data About LED Backlight:

Item Symbol | MIN TYP MAX | UNIT Test Note
Condition
Supply Voltage \%i 11.2 12 13.2 A% [f=40mA -
Supply Current It - 40 - mA |- -
Reverse Voltage Vr - - 5 \Y - -
Power dissipation Pd - 480 - mW |- -
Luminous Intensity for . s e
LCM TBD Cd/m* [f=40 mA -
Uniformity for LCM - 80 - - % [[f=40 mA -
Backlight Color White

NOTE:
1. Uniformity = Min/Max * 100%
2. LED life time defined as follows:
The final brightness is at 70% of original brightness; Measured Method: (X*Y: Light Area);
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9. AC CHARACTERISTICS
9.1 MIPI Interface Characteristics:

FH Y. ESHX-QR-RD-033A

DSMCLK-

PETT CR a0

DSI-DO-
| Ulnisra Ubee | DSHCLIE = —mommmm
rl—b
P : DS-CLK-
DSI clock channel timing
VDDI=1.8,VDD=2.8, AGND=DGND=0V, Ta=25 T
Signal Symbol Parameter MIN | MAX | Unit Description
DSI-CLK+/- 2xUlinsta Double Ul instantaneous 4 25 ns
UlinsTa B Ul = Ulnsm=
DSI-CLK+/- Ul instantaneous halfs 2 12.5 ns
UllNSTB UlINSTB
DSI-Dn+/- tDS Data to clock setup time 0.15 ul
DSI-Dn+/- tDH Data to clock hold time 0.15 - ul

Mipi Interface- High Speed Mode Timing Characteristics
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DOCUMENT CONTROL SPECIFICATION

FHLmD: ESHX-QR-RD-033A

9.2 Power On Sequence

WDDI and VDDA can be applied or powered down in any order. During the Power Off sequence, if the LCD is in the

Sleep Out mode, VDDA and VDDI must be powered down with minimum 120msec. If the LCD is in the Sleep In

mode, VDDA and VDDI can be powered down with minimum Omsec after the RESX is released.

CSX can be applied at any timing or can be permanently grounded. RESX has high priority over CSX

MNotes:

1. There will be no damage to the ST77015 if the power sequences are not met.

2. There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

3. There will be no abnormal visible effects on the display between the end of Power On Sequence and before

receiving the Sleep Out command, and also between receiving the Sleep In command and the Power Off

Sequence.

4. If the RESX line is not steadiy held by the host during the Power On Sequence as defined in Seclions 9.1 and

9.2, then it will be necessary to apply the Hardware Reset (RESX) after the completion of the Host Power On

Sequence to ensure comect operations. Otherwise, all the functions are not guaranteed.

The power onfoff sequence is illustrated below

— — T ey = +/~ no limit Tfpw = +/- no limit — —
VDD ' N
= -
VDDI % S
7—/ Til‘!‘li:ll? when the latter signal rises up to 80% of its typical value. \-\—7
e.g. When VDD comes later, this timing is defined at the cross
paint of 90% of 2. 75V, nat 90% of 2.6V

Tumiﬁhwhen the latter signal falls up to 90% of its typical value.
eq. When VDD comes later, this timing is defined at the cross
point of 90% of 275V, not 90% of 2.6V.

Tfew.cex = +/- no limit
Trewcex = +/- no limit !

—_— i _.:: .

CSX  Horl T T

Trevweresx = + no limit
{vaer dsg}w.(-.rn in 5 \St / Thewresx = min |
sieep-out mode) 30% 120ms .
‘ Trew-nesx = + no limit Tfpw_RE,s;{g = min U'I'I'!S—i'i o

RESX \__‘<

(Power down in 30%\.{ 7 .

sleep-in mode) |

Tfemnesy 15 applied to RESX falling in the Sleep Out Mode.
Tfewnesa IS applied to RESX falling in the Sleep In Mode.

2010 71 4k 24 T



Module | £11%3955Q0006B-A

[E] HuaXin Display Technology Co.,Ltd No:
REV: V01

SPEC TITLE : 07-
DOCUMENT CONTROL SPECIFICATION DATE: 2024-07-24

FH Y. ESHX-QR-RD-033A
9.3 Reset Timing:

——T -
-
~o ¥

-

— L Ter

Py - - Initial condition

statiia MNormal operation >< During reset X (Default for H/W reset)
Reset Timing

VDDI=1.8VDD=2 8 AGND=DGND=0V, Ta=25 °C

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
Reset Timing
Notes:

1. The reset cancel includes also required time for loading ID bytes, VCOM setting and other settings fram NVM (or similar device) to
registers. This loading is done every time when there is HW reset cancel time (tRT) within 5 ms after a rising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does not cause irreguiar system reset according to the table below:

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than Sus Reset

Between 5us and 9us Reset starts

3. During the Resetting period, the display will be blanked (The display is entering blanking sequence, which maximum time is 120
ms, when Reset Starts in Sleep Out =mode. The display remains the blank state in Skeep In =mode.) and then retumn to Default condition
for Hardware Reset.

4. Spike Rejection also applies during a valid reset pulse as shown below:

%11 k24 1
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10.0PTICAL CHARACTERISTICS:

FH Y. ESHX-QR-RD-033A

Parameter Symbol |Condition| Min. Typ. | Max. Unit
O, 80 85 - Deg.
Horizontal
wemng Angle 99 CR > 10 80 85 = Deg
e O, 80 85 - Deg.
Vertical
O 80 85 - Deg.
Luminance Contrast ratio CR @=0° 1000 | 1200 -
Color Gamut| NTSC [ CIE1931 | ©=0° 65 70 - %
Reproduction |\ .\ i sl Typ | 9992 | Typ
of color Wy -0.03 | p.337 | 10.03
Response Time Tr+Td Tag ?5[:00 - 30 40 ms
Cross Talk cT @=0° - - 2.0 %

%12 7 4k 24 W
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10. IDefinition of angle § and @ 10.2 Definition of viewing angle @1 and @2

al<10" <a2

LED \1‘ B-150° ) 7(4“*'"
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1.4
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AN N o o

N\
Contrast Batio K

V(00" 3\(
¥S Viewing Angle &

Definition of optical response

Definition of contrast "k’

brightness of non-selected sengment (B2) I —_
~ “brightness of selected senguent(B1) I_| L —‘ I_J|_| [ —‘ I_JI_] I_JI_I B
B2 U_ U U_ ]_l |_| |_|
Brightness for NON— MJ!:\_—
& mmnﬁ‘ﬂm & ?nl::tm Sel.ecg:::
@ g
g B %
& .
i g nlew (rise tise) (Fil time)
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Definition of contrast K’ Definition of optical response

o LSO S L ) arl el r—rmrar
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% E stata. » stata
g . 5
5 & : SE
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10.3 DESCRIPTION OF MEASURING EQUIPMENT
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11.QUALITY LEVEL

11.1 STANDARD SPECIFICATION FOR RELIABILITY

FH Y. ESHX-QR-RD-033A

Thermal Shock Temp.
Cycle

2°C (0.5 hour < 5 min —
0.5 hour)

Item Condition Time(hrs) | Assessment
High temp. Storage 80+2°C 96 No abnormalities in
High temp. Operating 70+2°C 96 functions
Low temp. Storagg -30+2°C 96 and appearance
Low temp. Operating -20+2°C 96
Humidity 60+2°C/ 90+£3%RH 96

-20+2°C « 25+2°C —70+ | 10cycles

ESD Test

Air Discharge:

Apply £4KV with 3

times ,150P{/330 Q
Contact Discharge:

Apply £2KV with 3 times
150P£/330 Q

Functions, performance, appearance, etc. shall be free from remarkable deterioration within 30,000

hours under ordinary operating and storage conditions room temperature (25+10°C), normal humidity
(45+£20% RH), and in area not exposed to direct sun light. (Life time of backlight, please refer to Data

about backlight.)

Testing Conditions and Inspection Criteria:

For the final test the testing sample must be stored at room temperature for 24 hours, after the tests

listed in up Table, Standard specifications for Reliability have been executed in order to ensure stability.

Item

Test Model

In section Criteria

Current Consumption

Refer To Specification

The current consumption should
conform to the product

specification.

After the tests have been executed, the
contrast must be larger than half of its

Contrast Refer To Specification .
initial value
prior to the tests.
Appearance Visual inspection Defect free.

%15 7 4k 24 7T
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FH Y. ESHX-QR-RD-033A
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4.0 BBHR
4.1 fAKF IEWASELT, H—BidKrIl,
4.2 MRS WA, H—RIFET R, fifE %8 MIL-STD-105E.
43 AQL: FEHRIE---0.4; KEGREE---1.0.
4.4 FEGME. 7.1 BRI RSIEKE (BT SRRE, TEED & LM, U
4.5 REGRIG: T EEEREE LU HAh B EE .

5.0 FHRME
5.1 AKbpifErh RIEHZ A LL mm ydE;

5.2 WIRAEHE I H A UL SR

FH Y. ESHX-QR-RD-033A

YO AL HE (1 PR EE AR O 40 BT 4

5.3 ALHNRKEFIFHIMG, UATTHHE.
6.0. BWEIE KA EKFE

6.1. #4465 Function inspection:
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6.1.5 OMura) | 7oy 158i0) TIREAEARANTE (8 ND6% J& A AT I feio) ) -
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%17 7k 24
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FH Y. ESHX-QR-RD-033A
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FH Y. ESHX-QR-RD-033A
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REV: V01

SPEC TITLE
DOCUMENT CONTROL SPECIFICATION

DATE:

2024-07-24

FH Y. ESHX-QR-RD-033A

PIN JMEEAGEH, A
AL RN FPCHE N )
6.2. 11 Z%;tﬂ% $ ANFEr (Not Acceptable) H
FPC F | /085, PIN IS8 &
JE SEEEE
PIN FAIFLBS, 5885, N .
6. 2. 12 gﬁ%ﬁﬁg? A5, ¥ A (Not Acceptable) H ¥
6.2.13 FPC 4 | AF4AREK & fYF (Acceptable) H
M)
K = 3R
6.2. 14 FPC 32 | pin &4 (M | AJUFF (Not Acceptable) B
{ZE PP N-!
FPC LA, T8, R
6.2. 15 , JEpgE st ASf2# (Not Acceptable) H A
KO s
N R
fhoE | T, R, IRV N ‘
6.2.16 s A (Not Acceptable) H ¥
=
FPC
6.2.17 saoy | REHIIEEX AH[H (Not Acceptable) H
liiits
et | B il 2% ‘ HAL,
6.2. 18 ﬁﬁﬂj <0. 2mm Y (Acceptable) ek R
L%
ZH % RFEEETITO 248
6.2.19 | &k %, * ARA[H (Not Acceptable) H
Assem | yEfig | HEH ERWOGH
v BT T, R, D
6.2.20| defect | AR <2mm, Y (Acceptable) H L
HARFE 2Rtk
ANE[HH (Not Acceptable)
6.2.21 oy H %
IC M
£l , it HA,
6.2.22 Bl <0.2 i (Acceptable) e
Hﬂ mm T cceptlta e ﬂj}*ﬂi‘E‘R
N REIAE 30
i3 HAL,
I N i N
6.2.23 S Wit A 24 /- VP (Acceptable) TR
1mm
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[E] HuaXin Display Technology Co.,Ltd No: | ESHX3955Q00068-A
REV: V01
SPEC TITLE DATE: 2024-07-24

DOCUMENT CONTROL SPECIFICATION

FH Y. ESHX-QR-RD-033A

JREHEAR 3% il oh
| R H L,
6.2.24 Héd‘[iﬁ 0. 2mm ANE[H (Not Acceptable) N T YT
| ek, R ‘
6. 2. 25 FEREE | | zspy AHA (Not Acceptable) H
e HEAE L RS T .
7.2.96 BRAEAS | RS {E KRA4 (Not Acceptable) %
i =0. 2mm N N
B H H A
6.2.27 gﬂii #%5=0. 5mm A4 (Not Acceptable) ——
WAL /b TomED/ BRAS, AR )
6. 2. 28 s , hER ANE[H (Not Acceptable) HAL
2R )
6.2.29 (Crack) ANE[H (Not Acceptable) H A1
P HH R
2 N
6. 2. 30 Sigla E)zﬁippi ng) LA Y<Imm, HAL,
X A > = = }3‘? H
defec AT N 2 P 3 5 ek
t)
X=K J¥ ( Length
)
(width)Z=JEJE (
depth)
BB
6. 2 31 (Steps chipping) 7 AN vx X HAR,
7 <I*x4mm A o
" 15 Ak URZENN
Y
ant ‘
6.2.32 2% H< 0.2mm, W Aif H AL
W N2 SN
. H,
6.2.33 logo #E] WEFS AN AT, AN R AR .
FEM
6.2. 34 AP MEEFAT 1/3 2l L
. . Y i /\/\ . .
~ VST
6.3 &Ik
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FH Y. ESHX-QR-RD-033A
6.3.1 Polarizer H#MEN 0.5mm X320 EIf 1 L 1EDREEE <38 1 MY S/ B&E S FY(E BIL

FVNEIRIFEGIBM B3Nt v OR3P B AR T IR

6.3.2 fiot i ORISR (A R AD), AR CREBRESR HBATHLED

6.3.3 FPC #fifiti5(silicon FZEUMURL) @ ITI5 80K AT#ERR OK AN AEHERR 45 2i<0.1mm;FPCa K Ifi 5 4h 3R
R VA silicon FRE; FPC KNG B EOGERA VA silicon RERE

6.3.4 AW E] Panel HH

6.3.5 Jlh ORI I N K s AR I, AR AR, AT BRI R IR AN AT A

6.3.6 Jluin RN (K58, 8 22 M0 i AR e bs R RUSCRED . &Ettahill 5 fve
AT R RUIRIZOIRA R, BEG s A S bR G T -

®=0.15 At
B i 0. 15<® =0. 20 2, P 5 (B8] PR B AN /N T 5mm
CRHRO 0. 20<® =0. 30 |
0. 30< D 0
W=0.03 it
fogjﬁ) 0. 03<W=0.05,L=3.0 | 3
0. 05<W B RHE
HEH FERR K 7 — AR IR
) S-1 S—2 S-3 S—4 I II I11
1 = 8 A A A A A A B
9 % 15 A A A A A B C
16 & 25 A A B B B C D
26 & 50 A B B C C D E
51 & 90 B B C C C E F
91 # 150 B B C D D F G
151 & 280 B C D E E G H
281 % 500 B C D E F H J
501 Z 1200 C C E F G J K
1201 % 3200 [C D E G H K L
3201 % 10000 [C D F G 7 L M
10001 % 35000 [C D P H K M N
35001 % 150000 D E G 7 L N P
150001 Z 500000 D E G J M p Q
500001 J&LLE D E H K N Q R
1 = 8 A A A A A A B
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REV: VO1
SPEC TITLE DATE: 2024-07-24

DOCUMENT CONTROL SPECIFICATION

FH Y. ESHX-QR-RD-033A

12 . PRECAUTIONS

L.

Static charge

Since this LCD module contains CMOS LSI that are sensitive to static charge, care must be taken when handling it

Power on sequence

Input signals should not be applied to the LCD module before the logic system voltage has reached the specified voltage. If the
above sequence is not kept, the LCD module might be permanently damaged.

When connecting the power supply, connect the LCD bias voltage after connecting the logic system voltage.

When disconnecting the power supply, disconnect the logic system voltage after the LCD bias voltage.

It is recommended to connect a serial resistor or fuse to the LCD bias power supply of the system as a current limiter. The
value of'the resistor depends on the kind of LCD used, but is typically 50~100 Q

Operation
It is essential to drive the LCD within the specified voltage limits, since a higher driving voltage than allowed causes a shorter

LCD lifetime. Under these circumstances, elector-chemical reactions will result in undesirable deterioration of the LCD.

The response time of the LC fluid is considerably longer at low temperature than in the normal operating temperature range.
On the other hand, the LCD will show a dark blue color at high temperatures. Those phenomena do not indicate a malfunction

or defect of the LCD. Back at normal temperatures, the LCD will return to its original behavior.

If the display area is pressed hard during operation, some abnormal display patterns might appear. However, the display

will resume normal operation after turning the module off and on.

Moisture on the terminals could cause an elector-chemical reaction resulting in an open terminal connection. Ifthe

environmental temperature is higher than 50°C, it is required that the relative humidity is 50% or less.

Long-time storage

For long-term storage the following methods are highly recommended:

Store the product in a polyethylene bag with a sealed opening to prevent fresh air entering from the outside. Placing it with a

desiccant is not necessary.

Store the product in a dark place, with the temperature in the range from -10°C to 50°C.

Keep the sensitive polarizer surface of the LCD panels clear of any contact. We recommend using the container that was used

by HXI to deliver the products.

Cleaning of product

To clean the product make sure to use absorbent cotton cloth or other soft material like chamois. Make sure to rub it gently and

do not use chemicals when cleaning.
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13. PACKAGING INFORMATION(TBD)

Packaging Material
No. Item Model Dimensions (mm) Quantity
1 LCM _
2 POF _
3 TRAY : ; .
4 SMALL BOX . - -
5 BIG BOX . 390.0X320.0X380.0 1

#
N
~
=
H
N
s
=
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