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ﬁ.

1. Record of Revision

Rev | Issued Date Description Editor

A0 2023/02/27 First Release. gl.Liu
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2. General Specifications

Feature Spec
Size 3.5inch
Resolution 320(horizontal)*240(Vertical)
Glass Maker Tianma
Interface 24bit-RGB
Connect type Connector
Display Colors 16.7M
e Technology type a-Si
Characteristics [ | bitch (mm) 0.219(RGB)(W) x 0.219 (H)

Pixel Configuration R.G.B. Stripe
Display Mode Normally White
Driver IC NV3035
Luminance 350nits
Viewing Direction 12 O’clock
Gray Scale Inversion Direction 6 O’clock
LCM (W x H x D) (mm) 76.90"64.0*3.1
Active Area(mm) 70.08 x 52.56

Mechanical With /Without TSP Without
Weight (g) 28g
LED Numbers 6LEDs (6S)

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

No. Symbol Description

1,2 VBL- Backlight LED Cathode

3,4 VBL+ Backlight LED Anode.

5~7 NC NC

8 RESET | Reset Signal pin (“Low” is enable)

9 SPENB | Chip select

10 SPCK Serial Clock.

11 SPDA Serial Data
12-19 BO~B7 Data bus
20-27 G0~G7 Data bus
28-35 RO~R7 Data bus

36 HSYNC | Line Synchronous Signal

37 VSYNC | Frame Synchronous Signal

38 DOTCLK | Dot-clock signal and oscillator source
39-40 NC NC
41-42 VCC Power supply for logic operation
43-47 NC NC

48 XR Touch panel right side

49 YD Touch panel bottom side

50 XL Touch panel left side

51 YU Touch panel up side

52 DEN Display enable signal
53-54 GND System Ground
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Item Symbol MIN MAX Unit Remark
Supply Voltage Vop -0.5 5.0 V
Operating Temperature Topr -20 70 T
Storage Temperature Tste -30 80 T
5. Electrical Characteristics
5.1 Driving TFT LCD Panel
Ta=25°C
Item Symbol MIN TYP MAX Unit| Remark
Digital Supply Voltage Vbb 3.0 3.3 3.6 V
Input Signal | Low Level ViL GND - 0.1xVDD | V
Voltage High Level ViH 0.8xVDD | - VDD \Y;
TFT Common Electrode VcomH 2.5 - 4.5 V
TFT Gate ON Voltage VeH - 15 - V
TFT Gate Off Voltage Vel - -10 - Vv
5.2 Driving Backlight
Item Symbol MIN TYP | MAX | Unit Remark
Forward Current 12 - 20 25 mA
Forward Voltage VE - 19.2 | 19.8 V
Backlight Power consumption WeL - 0.384 | 0.495| W
LED Lifetime 25000 - - Hrs

Note 1: Each LED: IF =20 mA, VF =3.2V.
Note 2: Optical performance should be evaluated at Ta=25°C only.
Note 3: 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.

LED CIRCUIT DIaG=aM
LEDt————————LED
V=192V

RFeferencer [F=20m&

Figure : LED connection of backlight
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5.3 Block Diagram

R(0:7),G(0:7),
LCD Panel B(0:7),HSN,V
| : SN,CLK, DEN RGB
: =
|| Source+Gate Driver |
i \SPCK,SPDA,Reset | Control
' 5 'SPENB :
3.5inch i 2= E .sugnal
320(RGB )*240 : N input
VDD,GND c
Grayscalel < , Power
i Manipulation VCOM | |
i |Voltage !
BLU VLED+,VLED-
— BLU

Page7 of 18



i HllTh &l i ¢ B iR X B R 2 5

Xunrui photoelectric technology (shenzhen) CO,.LTD.

6. Interface Timing

6.1 AC Electrical Characteristics

Test Condition: (VDD=VDDP=3.3V, VDDA=5.0V, GND=GNDA=GNDP=0V, TA= 25TC)
Parameter | Symbaol | Min. Typ. Manx. Unit Conditions
System Operation Timing
VOD power source slew

Y Teoa 1000 us From OV to 0% VDD
RSTB active pulse width Testa 40 us VDD =3.3V
Input Output Timing
GLKIN clock time Tclk 33.3M123 - - ns Please refer to timing tabla(p.32)
HSD to CLKIN Thc - - 1 CLKIM
HSD width Thwh 1 - - CLKIN
VED width Tuwh 1 - - Th
HSD period time Th &0 63.56 67 us
VED setup time Twst 8 - - ns
VYED hold time Tvhd 10 - - ns
HSD setup time Thst 8 - - ns
HED hold time Thhd 10 - - ns
Data set-up time Tdsu g - - ns DIN[23:0] to CLKIN
Data hold time Tdhd 10 - - ns DIN[23:0] to CLKIN
DEN setup tima Teso iz - n& DEN o CLKIN
I & It i}
Tima ¥t B00 16 15 nig Twg z 13 127 Th GEE:?ST; 33'LE|§;§;F;$T

data input Tve = HOLY]&:0)

@CCIREEE NTSC meds
Tus 12 20 8 Th Cantral by HDLY|[8:0] satting
Tve = HDLY]5:0]
GCCIABSE PAL mpda
Twe 17 2533 Th Cantral by HOLY[8:0] satting
Tue = HDLY]5:0]
Z24bit REGE HY moda

Time that CCIR_V to 1¥ line
daia input

Time that CCIR_V to 1% line
data input

Time that VSD to 1 line

data inpiud Twe 2 3 127 Th C:wln:ll by HDL‘:‘!E:.-:I; gatting
ve = HOLY[8]
Source output stable time 1 Tat - 28 30 ug 9B3% final, CL=30pF, BL=2K
Gate output stable time Tost - 500 1000 ns 965 final, CL=40pF
o Uil Gl 3 4 8 us | 96%final, CL=33nF, RL=100chm
3-wire serial communication AC timing
Serial clock Tspck 320 - - ns
SPCK pulsae duty 40 50 80 £ Tckh ! Tspck
Serial data setup time Tisu 120 - - ns
Serial dsta hold time Tihd 120 - - ns
Serial clock high/low Tckhl 120 - - ns
Chip select distinguizh Ted 1 - - us
SPENE o V5D Teov 1 - - us
SPENB input setup time Teck 150 - - ns
SPEMB input hold time Tcka 150 = = ns
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6.2 DC Electrical Characteristics
(For the digital circuit: Test Condition: VDD=VDDP=3.3V , VDDA=5.0V, GND=GNDA=GNDP= 0V, TA=25T)

Parameter | Symbol | Min. Typ. Max. | Unit | Conditions
Digital Block Circuit
Digital Supply Veoltage VDD 3.0 3.3 3.6 W Digital power
Low Level Input Vaoltage Wil GMND - 0.2xVDD W Digital input pins TA=851C
High Leve! Input Voltage Wik 0.8xVDD - VoD W Digital input pins TA=85C
Low Level Input Voltage Wil GMND 2 0.2xVDD W Digital input pins TA=25T
High Leve! Input Voltage Vih 0.8x\VDOD - VDD 1 Digital input pins TA=25TC
Low Level Input Voltage Wil GME - 0.1xVDD W Digital input pins TA=-20TC
High Leve! Input Veoltage Wik 0.9xVDD : VoD W Digital input pins TA=-20TC
Input Leakage Current li - - 11 ir.} Digital input pins
Puli-highflow Impedance Rin - 200K - ohm Digital control input pins
High Level Oufput Voltage Voh VDD-0.4 - VoD W Digital output ping; loh = 400 uA
Low Level Output Voltage Vo GHND - GND+0.4 W Digital output pins; lol = -400 uA
Digital Stand-by Currant Ididst - (50 (100} uA Mo load, CLKINYSD/HSD stopped
Digital Opearating Currant Idd1 - 2 - ma CLKIN = 27 MHz (CCIRE0 1 moda)

Power Circuit

Charge Pump Supply For VGHWVGL power and

¥ 1 i
Vaoltage wnE s e i ¥ Source Driver power, must in this range
. . By WCSL[2:0] setting
ot e MAC . /
VCOMAC output level VCOMA 4.5 6.1 W VCOMAC = Vives pap +- 100mV
4 ) X 3 ] By VCDCSL[5:0] setting
VCOMDC output leve VCOMDC 1.0 2.26 W VCOMBC = Vveoesisay +- S0mV
Positive power supply VEH 14.5 15 15.5 W Gate driver load + procard load
Megative power supply VGEL -0 -10 =11 W Gate driver load + procard load
Base drive current IDRW - - 10 A VDDP=33V, DRYV=0.T V¥
DRV output voltage VDRV GND - VoD W
+0.1 0.1
Feed back voltage VFB 0.55 0.5 0.65 W DC/DC operating, VBL current=20 mA,
6.3 24 Bit RGB Mode
Paramater Symbal Min. Typ. Max. | Unit Conditions
CLEIM fraguansay Felk 5.1 8.4 8.0 IiHz VDD = 3.0 ~3.6V
CLEIN eyela ime Telk 125 158 184 | ns
CLEIN pulss duty Tewh 40 50 = e Telk
Tima that H3D to 1'st data inputiNTSC) The 41 70 255 |CLEIN |[DDLY =70, Offset = 0 [fixed)
6.4 Input Data Timing (24 bit RGB mode for 960 x 240 @ SEL\[3:0] = 1100b)
vso ||
HED ll— T 2 II ..... T3 11-1 i ———— - I FE%FQ' i ——rr— e 2
Walid Line Selodi s 13lie: 71] Display lings = 240 lines |__...._..,_ L R N
Total ket = 283 lines

CLKIN

8.4 MHz)

||

Defzult = 710

]

om0l {1 X -} IEEEEEEEEE-—-EEEEEEEE 0
)
-

DiN{15:8]

O—-OOEEEEEEEEE—EEEEEEEEN0O—O0
88,88 000000000 3 0000000068808

Azt Ared = 320 (REE)
Total Ares = 408 CLHIMN

900 2

DIN[23:18]

DEM
[DE Mose)
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6.5 Vertical Timing Diagram (HV Mode)

VED

Tva

== UHDHED e

STV <

CLKV

OEV

VCOMOUT
{Odd frames,

FPOLR"L")
VCOMOUT

{Even framea,
FPOLs"L"}

VCOMOUT
(Ddd frame,
FPOL="H")

YCOMOUT
{Even framea,
FPOLs"H"]
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L
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| |
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| |
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6.6 Vertical Timing Diagram (DE Mode)
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6.7 3-Wire Serial Port Interface

3-Wire Command Format
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MNV3035 uses the 3-wire serial port as communication interface for all the function and parameter setting.

3-Wire communication can be bi-directional contralled by the "RAW™ bit in address field. NW3035 3-Wire angine
act 2c a "slave made” for all the time, and will not issue any command to the 3-Wire bus itcelf.

Under read mode, 3-Wire engine will return the data during "Data phase”, The returned data should be latched
at the ricing edge of SPCK by external controller. Data in the “Hi-Z phase™ will be ignored by 3-Wire engine
during write operation, and should be ignored during read cperation also. During read aparation, axternal
controller should float SPOA pin under "Hi-Z phase™ and "Data phace”,

Refer to the section of *3-Wire Timing Diagram" for the detail timing, please.

E,_.._.I et 740) Delay §  Mext Transfer

3-Wire Command Format:

Bit Dascription
D15-010 Regicter Address [5:0]
D2 W/R controd bit. "1" figr Write: "0 for Read
D8 Hi-Z bit during read mode. Ary data within thie bits will be ignored during write mode
D7-D0 Data for the W/R operation to the addrese indicated by Addrecs phaca

3-Wire Writer Format:

M58

LSH

D15 [ D14 | D13 (D12 [ D11 [pwo | b9 [ o8 (o7 | o6 [ D5 | ba [ D3 | o2 | b2 | Do
Register Address [5:0] 1 X DATA (Issue by external contraller)

3-Wire Read Format:

M5H LS8

D15 D14 | D13 (D12 (D11 (Do | b9 [ o8 (o7 | o6 [ D5 | pe [ D3 |02 | b2 | Do
Ragister Addrecs [5:0] 0 Hi-Z DATA {Issus By NW3035)
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7. Optical Characteristics

Items Symbol |Condition| Min. | Typ. | Max. | Unit Remark
o1 - 55 -
o Os Center - 65 -
Viewing angles oL CR>10 - 65 - Degree. Note2
Or - 65 -
Contrast Ratio CR ©=0 - 350 - - Notet,
Note3
. Ton o - 25 40 Note1,
Response Time Torr 25°C : 5 40 ms Noted
- . Xw 0.26 | 0.31 | 0.36 - Note1,
Chromaticity | White g / 028 | 0.33 | 0.38 | - Note5
Note1
: : i i 0 :
Uniformity U 80 Yo Note
NTSC - 50 - % Note5
Luminance L 300 | 350 - nits Notet,
Note7

Test Conditions:
1. IF= 20mA (one channel), the ambient temperature is 25.
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 =y

Field

TFT-LCD Module LCD Panel
Item Photo detector | Field
ﬁ Contrast Ratio
Luminance §
The center of the screen Chromaticity R 1
Lum Uniformity
Response Time BM-TA 2

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°
8=d=0 12 o'clock direction

©=180° 7 : =0"
v, <" Active Area "
A i L
bV 7
i de—
®©=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) =
i Luminance measured when LCD is on the "Black" state

“White state “: The state is that the LCD should driven by Vwhite.

“Black state”: The state is that the LCD should 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%.
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(White (TFT OFF) Black (TFT ON) White (TFT DFFy
2 4 100%
37 | 90%
5
a2
g 2
°3 | 10%
sk 0%
=
oL

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 X100%

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

WO e Py = = -
S| L/ L/3 L/3 ‘

= i = i =
! | !_"_"_)>"_"_"_"_"_J __________ ]
I (M OB
L | ./ LV N i
N |
¥ N alie o
= 1][ | '\_\___,.J'I "'.,_h__j ' ____,J" i
™M : =
v |
| NS N Aot |
1 B L O v ol

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
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No Test Item Condition Remarks
. Note 1
1 g'ggr;‘?g]perat“re Ts= +70°C, 240hrs IEC60068-2-2,
P GB2423. 2-89
Low Temperature _Ape Note 2 IEC60068-2-1
2| Operation Ta=-20C, 240hrs GB2423.1-89
High Temperature _ . IEC60068-2-2
3 | Storage Ta=+80°C, 240nrs GB2423. 2-89
Low Temperature ame IEC60068-2-1
* | Storage Ta=-30C, 240hrs GB/T2423.1-89
High Temperature & a , o IEC60068-2-3
° | Humidity Storage Ta=+60C, 90% RH max, 160 hours | 5 5453 3.2006
Start with cold
Thermal Shock 30C 30 min ~+80°C 30min | ‘emPerature.end with
6 (Non-operation) Change time: 5min, 30 Cycle high temperature
) ge fime. smin, o8 Ly IEC60068-2-14,
GB2423.22-87
, C=150pF, R=330 Q, 5 points/panel
, E:‘:g:;’r . Stalic | Air-+8KV, 5 times; Contact: +4KV, 5 IEC61000-4-2
© eratg)n) times; (Environment: 15C ~ GB/T17626.2-1998
P 35C, 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)
9 | Shock (Non-operation) 60G 6ms, £ X, Y ,+Z IEC60068-2-27
P 3 times for each direction GB/T2423.5-1995
Height: 80 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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NOTES:

©0 N0 P s

DISPLAY TYPE:3.5 INCH TFT /TRANSMISSIVE
BACKLIGHT: 6 CHIP WHITE LED, IN PARALLEL
OPERATING TEMP: —-20° C~+70° C

STORAGE TEMP: —-30° ¢ +80° c

RESOLUTION: 320xRGBx240

Luminous instensity(9 AVG) :Module:350cd/m2 (TYP.)
Uniformity:80%(Min)

LCD IC:NV3035

”( )’reference dimension. “*”critical dimension
RoHS Compliant

LED CIRCUIT DIAGRAM

A0 2023/02/27

First issue

PO. 5% (54-1)=26. 5+0.

W=0. 35

27.5+0.1

36. 13

LEDH—F—%—%—%—%—%—LED-

Reference: IF=20mA VF=19.2V

PIN | SYMBLE

1 | VBL-

2 | VBL-

3 | VBL+

4 | VBL+

5 [NC

6 | NC

7 | NC

8 | RESET

9 | CS

10| scL

11| SDL

12 BO

13] B1

14| B2

15[ B3

16 | B4

17| B5

18| B6

19| B7

20| GO

21| G1

22| G2

23| G3

24| G4

54| GND

INTERFACE

RGB Interface

FPC Connector

MM OHEEERAD

MODEL NAME
TFT Display Module

PART NO
HO035TQ54E3502

VIEWING
DIRECTION

DWN

REV.
A0

SHEET OF
1/1

Gray Scale
DIRECTION

12:00

CHKD

TOLERANCE UNLESS
SPECIFIED +0..

PROJECTION
3RD ANGLE @}

UNIT SCALE
W

1:1
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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

— Ketone

— 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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