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2 General Specifications

(shenzhen) CO,.LTD.

Feature Spec
LCD Size 4.3 inch
Display Format 480 (RGB) x 272
Interface MCU/SPI
Color Depth 16.7M
Technology type a-Si
Characteristics Display Spec. 0.198 x 0.198
Display Mode Normally White
Driver IC NV3041A
Surface Treatment HC
ViewingDirection 60’clock
Gray Viewing Direction 120’clock

Mechanical

LCM(WxHxD)(mm) 105.40*67.15*3
Active Area(mm) 95.04 x 53.856
With /Without TSP Without TSP
Weight () TBD

LED Numbers 7 LEDs

Note 1: Viewing direction is following the data which measured by optics equipment.

Note 2: Requirements on Environmental Protection: RoHS

Note 3: LCM weight tolerance: +/- 5%
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3 Input/Output Terminals

=]

(shenzhen) CO,.LTD.

No. Symbol Description
1 XL/NC TP pin XR
2 YU/NC TP pin YU
3 XR/NC TP pin XR
4 YD/NC TPpinYD
5 GND System Ground
6 IOVCC Power supply for digital interface 1/0 pins
7 VCI Power supply for analog circuit
8 TE Tearing effect output pin is used to synchronize MCU frame writing,
9 CSX/SPL_CS Chip Select PIN
10 DCX/AO Data or Command flag ,DCX = “H” is data, DCX = “L” is command
11 WR /SCL Write signal/ serial clock input signal
12 RD Read Signal And Read Data
13 SPI_SDI /SDA SPI input and output pin
14 IM1 Interface Mode Select Notel
15 RESET Reset signal input PIN
16 GND System Ground
17~32 DBO~ DB15 Data Bus
33 LEDA Power supply Anode input for backlight
34~36 LEDK Power supply Cathode input for backlight
37 GND System Ground
38 IMO Interface Mode Select Notel
39 SPI14W Std SPI 3/4 wire selection. SPI4W="H", 4 wire SPI, SPI4W="L", 3wire SPI.
40 IM2 Interface Mode Select Notel
Notel:
Selection of these interface are set by IM<2:0> pins as shown below Table 6-1-1.
IM2 | IM1 | IMO Interface Read Back Data Bus Selection
o o o 8080 series 8bit DG3-2, DB7-2
8080 series 16bit | DR5-2, DG7-2, DB7-2
0 0 1 3/4-wire Std SPI SDA: In/Out
0 1 0 Dual SPI SDAIn/Out
DCX:In
SDA:In/Out
0 1 1 Quad SP1 DEXcn
DB[2]:In
DB[3]:In
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4 Absolute Maximum Ratings

Item Symbol MIN MAX Unit Remark
SupplyVoltage VCI -0.3 4.6 Vv
IO Supply Voltage lovcce -0.3 4.6 \
InputSignal Voltage Vin -0.3 [IOVCC+0.3| V
LogicOutputVoltage Vour -0.3 [IOVCC+0.3| V
Operating Temperature Toprr -20 70 T
Storage Temperature Tste -30 80 T
5 Electrical Characteristics
5.1 Operating conditions:
Parameter Symbol MIN TYP MAX Unit| Remark
PowerVoltage VCI 3.0 3.3 3.6 Vv
IO Supply Voltage IOVCC 1.65 VCI \Y
DigitalOperationCurren loc - 30 - mA
Standby Current Isc - 70 - uA
Gate On Power VeH 13 15 16 \
Gate Off Power VL -1 -9 -7 V

Note: (1) Vcom must be adjusted to optimize display quality: cross-talk, contrast ratio and etc.

(2) VGH is TFT gate operating voltage
(3) VGL is TFT gate operating voltage
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5.2 Driving Backlight

Item Symbol | MIN | TYP |MAX| Unit | Remark
LED current IF 15 20 25 | mA
Power Consumption p - 420 560 | mW
LED Voltage Ve 19.6 21 224 |V Note 1
LED Life Time WhL 50000 - - Hr Note 2,3

Note 1 : There are 1 Groups LED

AN AN/ AN N/ AN
LED-41 O—A—PA—DP—TA—Dr—Pr— O LED-K1

Note 2: Ta=25C

Note 3 : Brightness to be decreased to 50% of the initial value
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6 Interface Timing
6.1 Parallel MCU 16/8-bit BUS
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Xunrui photoelectric technology (shenzhen) CO,.LTD.

X e
_ Lotw_ _t:._-n s .« e e
CSX . t-e'sf
) t-‘,_- - tiﬂ o
i wrl - Luwtih
WRX \ /
Tast Tant
DR{7:2],
DG[7:2],
DB[7:2] ;
(write)
/ .
. t-rr 5/ trr sfm r' t.'mr
T'Tt'-"Ill tn' fm .
" t"r-.'E 1 -"Illtrd 1fm - - tTdh-""‘t’Tﬂh fm -
N / RN
' Codh
DR[7:2].
DG[7-2],
DB[7:2) A N
(read) /
1‘""-)1"‘l t rattm
Note: Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.
Signal | Symbol Parameter MIN | MAX | UNIT Description
Tass Addr;is].] Sctup 0 s
D/CX -
T Address Hold Time 10 s
AHT (WR)
*8” “H" Pulse
T Width 3 "
Chip Select Setup
Tes Time(W) 10 s
Chip Select Setup
C5x Tres Time (Read ID) 45 ns
Chip Select Setup
Tres™ | Time (Read FM) 335 s
Chip Select Wait
Tese Time (W/R) 10 s
WRX Twe Write Cycle 50 ns MCU 16 Bit Format (5-6-5):
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Signal | Symbol Parameter MIN MAX | UNIT Description
Twe=100ns (see “6.4.8.7)
MCU 16 Bit Format (6-6-6):
Twe>66ns (see “6.4.9.” Figure
6494
Other Format Twe=>50ns
Twit Control Eulse H Tyc/2 ns
Duration
Control Pulse L
TweL Duration Tye /2 ns
Tre Read Cycle(ID) 160 ns
T Control Pulse H Toe /2
RDX RDH Duration(ID) RC ns When Read ID
Control Pulse L
Tror Duration(ID) Tec /2 s
Trerm Read Cycle(FM) 450 ns When Read From Frame Memory
RDX Control Pulse H
Tronrm Duration(FM) Trer /2 ns
Control Pulse L
TroLru Duration(FM) Trerm /2 ns
Tpst Data Setup Time 10 ns
Tour Data Hold Time 10 ns
DR[7:2], T Read Access 40
DG[7:2], RAT Time(ID) ns CLmax=30pF Clmin=8pF
DB[7:2] T Read Access 340
RATIM Time(FM) s
Qutput Disable “
Tobu Time 20 ns

Table 8-3-1 AC charactenistics of parallel MCU 1n asynchronous mode

Note 1: IOVCC 1.65 to 3.3V, VCI=2.6 to 3.3V, AGND=DGND=0V, Ta=-30to 70 T (to +&5 T no damage)
Note 2: This input signal rise time and fall time (Tr, Tf) is specified at 15 ns or less. Logic high and low levels are specified as 30% and 70% of
IOVCC for input signals

6.2 Display Serial Interface (SPI/Dual-SP1/Quad-SPI)

SDA
(DouT)
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Signal Symbol Parameter | MIN | MAX | UNIT Description
Chip Select Setup
Tess Time 10 ns
Chip Select Hold
C8X Tcs” Time 30 ns
Chip Select “H"
Tonw Pulse Width 30 "
(QSP1 4 lane format (5-6-5):
Tscyew =25ns (see “6.4.12.)
Tsevew ge“fl[g“.'t:k] 12.5 ns | QSPI4 lane format (6-6-6)
yele e Tsevew >16ns(see “6.4.13”)
Other Format Tgovew =12.5n8
SYL” “H” Pulse | Tscyew
Ts .
SCL SHW Width(Write) N s
S“L”“L” Pulse | Tscyew
T .
L Width(Write) | /2 ®
Senal Clock
Tscver Cycle(Read) 150 ns
SL”“H” Pulse | Tscyer
T .
SHR Width(Read) 12 s
S*L”“L” Pulse | Tscycr
T .
SIR Width(Read) 12 s
Teps Data Setup Time 5 ns
SDA(DIN) Tspn Data Hold Time 5 ns
ADOUT) Tacc Access Time 5 ns
Output Disable CLmax=30pF CLmin=8pF
Ton Time 10 ns

Note 1: IOVCC=1.65 to 3.3V, VCI=2.6 to 3.3V, AGND=GND=0V. Ta=-30 to 70°C (to +85°C no damage)

Table 8-3-2-1: Senal Interface Characteristics

Note 2: The input signal rise time and fall time(Tr, T1) is specified at 15 ns or less. Logic high and low levels are specified as 10% and 90% of

IOVCC for Input signals.
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Signal Symbol Parameter MIN | MAX | UNIT Description
Chip Select
Tess Setup Time 10 s
Chip Select
CSX Tesu Hold Time | °° ns
Chip Select
Tenw “H” Pulse 30 ns
Width
Serial Clock
v 2
Tsovew | oyclewrite) | 127 s
S LlL'H ‘lH“.l T
T5|m, Pulse :ﬂll';'r."n'f ns
Width(Write) B
S 1.-.L3'| LlL3'| T
Tsiw Pulse e ns
SCL Width{Write)
Serial Clock
Tseyer Cycle(Read) 150 ns
S hLu [y H ”» T
Tsur “Pulse 353'“{ ns
Width{Read)
_ S“L”“L” Pulse | Teryven
Tsir Width(Read) /2 ns
Tocs D.-'C}v; Setup 5 hs
DICX Time
T D/CX Hold 5 .
D{CH Time ns
Data Set
Tsps Time up 5 ns
SDA(DIN) |  Tsou Daﬁr]:fm 5 ns
(DOUT) Tacce Access Time 5 ns
Tog Output Disable 10 ns CLmax=30pF CLmin=8pF
Time

Table 8-3-2-2: 4 wire Serial Interface Characteristics

Mote 1: IOVCC=1.65 to 3.3V, VCI=2.6 1o 3.3V, AGND=GND=0%. Ta=-30 to T0°C (to +E5°C no damage)
Note 2: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. Logic high and low levels are specified as 10% and 90% of

IOWVCC for Input signals.
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6.3 Power On Sequence
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VCI, 10VEC
— T
f 1 ] 3 E 5 6 7 8 9 10 1
Ve J Frame |-| Frimse |-| Frame |J Frafne Framse U Frame J Frarms J Frame ]-| Frams |-| Frame |—| Frams
state [ I0LE PRECN PRECLE WAITDISE DISPON ]
T:
VGL
T
AVDD i
T
AVCL
T
avdd
VGH NEi
_'_ T
GAMMA EN
T,
SOURCE Output =0V Black Hi-z Normal Display
Symbol Description Min. Time Ll
T Time from stable VCI, IOVCC ( reset finished ) set-up to Command Decide by 11H ms
1 “11H" command
Tz Time from Command “11H” to VGL voliage stabilization 23 ms
T Time from Command “11H” to AVDD voltage stabilization 30.7 ms
Ts Time from Command “11H” to AVCL/VGH voltage stabilization 40.8 ms
Ts Gamma output enable 553 ms
Ts Source normal display Decide by 29H ms
command

6.4 Power Off Sequence

When host sends “10H” command, State from WAIT_PD to PWRDOWN, in which power disabled
sequentially.

VCI. IOvVCC

VEYTIC

N+
Frame

|_| N Frame “

Fr:;rzle |_|:

N3
Frame

I

M4

Frame

I

N+5
Frame

I
Frame

State |

WAIT PD [

 PWRDONN

[ TDLE

VGL

AVDD

AVCL

VGH

GAMMA EN

Page12 of 19




rllithalis BB iiX ™R Sl
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7 Optical Characteristics

Items Symbol | Condition | Min. | Typ. | Max. | Unit Remark
or - 50 -
. Os Center - 70 -
Viewing angles oL CR>10 - 70 - Degree. Note2
Or - 70 -
Contrast Ratio CR © =0 - 500 - Notet,
Note3
) Ton o - 30 45 Note1,
Response Time Tom 25° C - 30 15 ms Noted
0.282 | 0.312 | 0.342 -
White ——Y
Yw 0.319 | 0.349 | 0.379 -
Red Xr 0.609 | 0.639 | 0.669 -
. © Yx | Backlight | 0314 | 0344 | 0374 | - Note1,
Chromaticity .
Xa is on 0.264 | 0.294 | 0.324 - Note5
Green
Yo 0.557 | 0.587 | 0.617 -
XB 0.102 | 0.132 | 0.162 -
Blue
Ys 0.106 |0.136 0.166 -
Note1
: : i o ,
Uniformity U 75 80 Yo Note6
NTSC 50 % Note5
Luminance 300 | 350 Notet,
L Note7

Test Conditions:
1. IF= 20Ma (one channel),the ambient temperature is 25°C.
2. The test systems refer to Note 1 and Note 2.

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.
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Photo detector =)

Field

. I
TFT-LCD Module LCD Panel

1 ﬁ-’ Item Photo detector | Field

Contrast Ratio

Luminance BM-7A
The center of the screen Chromaticity

Lum Uniformity
Response Time SR-3A g°

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).

Normal line ©=90"°
‘!% o'clock direction

- il
s
2 P i
®=180° = ®=
- Active Area ///
/f' — o
[ _-.'.'..{ :; /th_/r [/
A
®=270"

6 o'clock direction

Fig. 1 Definition of viewing angle

Note 3: Definition of contrast ratio

Luminance measured when LCD is on the " White" state

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

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%
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(ﬁ:hne (TFTOFF)|  Black(TFTON) | white (TFT DFly

3 4 100%

3T | oo%

59

o 9

=

S3 | 10%

g | gy

a

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note 6: Definition of Luminance Uniformity

rllithalis BB iliXH/BER 2 5l

Xunrui photoelectric technology (shenzhen) CO,.LTD.

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 X100%

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

L
WO B - -
N |L/e L/3 L/3 ‘
I i r _'_')‘ """"""""""""""""""""" T
1y 4 TN
L PN/ N / =
o | |
N |
s ) ~ |
L ]l | ‘\-._./J ‘\.___./. \ -_-/,l i
™ : ;
N ! |
| - |
] 4 '-I 4 ' ™ i
AN \_ /|
1 . O

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.
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8 Environmental / Reliability Tests

No Test Item Condition Remarks
. Note 1
1 (H)'g:r;‘?g;perat“re Ts= +70°C,96hrs IEC60068-2-2,
P GB2423. 2-89
Low Temperature — ne Note 2 IEC60068-2-1
2| Operation Ta=-20'C,96hrs GB2423.1-89
High Temperature _ . IEC60068-2-2
3| storage Ta=+80°C,96hrs GB2423. 2-89
Low Temperature ape IEC60068-2-1
* | Storage Ta=-30C,96hrs GB/T2423.1-89
High Temperature & . IEC60068-2-3
=+ 0,
° | Humidity Storage Ta= +60'C,90%RHmax,96hours GB/T2423.3-2006
Start with cold
Thermal Shock -30°C 30 min ~ +80°C 30 min | ‘eperature, end with
6 (Non-operation) Changetime:5min,20Cycle high temperature
P getime-smin, 2oLy IEC60068-2-14,
GB2423.22-87
. C=150pF, R=330 Q, 5 points/panel
, E):zg:;)r . Stalic | Air-+8KV, 5 times; Contact: +4KV, 5 IEC61000-4-2
© erati%n) times; (Environment: 15C ~ GB/T17626.2-1998
P 35, 30% ~ 60%, 86Kpa ~ 106Kpa)
Frequency range: 10~55Hz, Stroke:
8 Vibration 1.mm Sweep: 10Hz~55Hz~10Hz IEC60068-2-6
(Non-operation) 2 hours for each direction of X .Y. Z. GB/T2423.5-1995
(package condition)
. 60G 6ms, + X, tY ,+ Z IEC60068-2-27
9 | Shock (Non-operation) 3 times for each direction GB/T2423.5-1995
Height: 60 cm, 1 corner, 3 edges, IEC60068-2-32
10| Package Drop Test 6 surfaces GB/T2423.8-1995

Note: 1. Ts is the temperature of panel’s surface.
2. Ta is the ambient temperature of sample.

9 Mechanical Drawing
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*105. 4020. 20 (LCM_OUTLINE)

98. 80 (BZ OPENING) 3.30
97. 60 (POL_U) 3.90
25 2 95. 04 (LCD _AA) | 5.18
| 3 <
Zlgl = ”
SEEE 4.3” {INX)
sl ol . . .
el slg|8 View Difection
sl =212
2l ols|
P e ke 480(RGH>*2/2 Dots
- e}
©
*
3
S 1=0. 05WM
+ = 47.00%11. 40MM
=} )
it S
¢ 3
Lo \
|
0.50 _ PO. 5% (40-1)=19. 50+0. 07
18.9640. 30 20.5040. 10

NOTES :

. DISPLAY TYPE:4.3 INCH TFT /TRANSMISSIVE
BACKLIGHT: 7 CHIP WHITE LED, IN PARALLEL
OPERATING TEMP: —20° C™+70° C

STORAGE TEMP: -30° ¢~+80° ¢

RESOLUTION: 480xRGBx272

LCM Luminous instensity(Center) :270cd/m2 (TYP. )
Uniformity:75% (Min)

LCD IC:TBD

”( )’reference dimension.
RoHS Compliant

ST W

”%*”critical dimension

= © 0= o

e

RE SN

*3. 00£0. 20

e

_ 0.30£0.05

2023/06/28

First issue

PIN | SYMBLE
1 XL/NC
2 YU/NC
3 XR/NC
4 YD/NC
5 GND
6 | I0VCC
_”” 7 VCI
HO043IWQ40E3595 3 B
XXXX-XX-XX 9 |CSX/SPI
Eoad=t 10 | DCX/A0
11| WR/SCL
12] RDX
13 [SPI _SDI/
14 it
15 | RESET
6] GND
17] DBO
18| DBl
19| DB2
20 DB3
21| DB4
22| DB5
23| DB6
24| DB7
25| DB8
Wi . o 26 | DBY
i 27| DBIO
g e - —— 1 ™ o8] DBLI
< K v- 2 M 29 DBI2
(3] - -
BACKLIGHT CIRCUIT DIAGRAM: < 1 e T
AH%.HH%OE\V. 2.8 3. N<v % 39 DB15
© 33 LEDA
34| LEDK
Interface | IMO [ IM1] IM2[SPT4W DADE 35| LEDK
McuieBIT] 0 [ o o | o DB0"DB15 36| LEDK
McU 8BIT| 0 | 0 lo | o DB0O"DB7 37 GND
3SPT 1 1 Jo]lo] o Jcs, scL,sba 38 N0
4SPI 2 T 1010 1 |CS,SCLSDA DCX| 39| SPI4W
QSPT 1 1 0 0 €S, SCL, SDA, DCX, DBO, DB1 40 M2
MCU/SPI Interface R ERERE
INTERFACE T et st (s Ot
FPC Connector MODEL NAME PART NO.
TFT Display Module HO0431WQ40E3595
LENING DWN xm<.>H 7mmmma OF B
’ 1
DIRECTION 60 clock CHKD TOLERANCE UNLESS
Gray Scale PROJECTION ﬁw?ﬂm%:dmo SCALE =0
DIRECTTON 12 0 clock ) 3RD MNGLE ST mm 7 1
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11. Precautions for Use of LCD modules

11.1 Handling Precautions

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

11.1.2. 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.

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

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

11.1.5. 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 ; Ketene ; Aromatic solvents

11.1.6. Do not attempt to disassemble the LCD Module.

11.1.7. If the logic circuit power is off, do not apply the input signals.

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

environment.

11.1.8.1. Be sure to ground the body when handling the LCD Modules.

11.1.8.2. Tools required for assembly, such as soldering irons, must be properly ground.

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

conditions.

11.1.8.4. 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.
11.2 Storage Precautions

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

11.2.2. 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 ~ 40°C Relatively humidity: <80%

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

11.3 Transportation 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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