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2. Revision Record

Date Rev.No. | Page Revision Items Prepared

2023-03-29 VO The first release ZKJ
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3. General Specifications

ZW-T035BQSA-01 is a TFT-LCD module. It is composed of a TFT-LCD panel, driver IC,
FPC,a back light unit. The 3.5 display area contains 240X320 pixels and can display up to 16.7M
colors. This product accords with RoHS environmental criterion.

LCD Type

Display color

16.7M )

Viewing Direction

ALL

Operating temperature

O’Clock

-20~+70

Storage temperature

-30~+80

Module size

Active Area(W!

2r to outline drawing

7>

Number of Do

24

ST778

Refer toc
drawing

1X6-LEDs

Interface

RGB&SPI&}
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5. Absolute Maximum Ratings(Ta=25 C)

5.1 Electrical Absolute Maximum Ratings.(Vss=0V ,Ta=25C)

Power Supply Voltage VCI -0.3 4.6 \ 1, 2

-0.3 \ 4.6 \Y

Power Supply Voltage | |0vCcC

Notes:

1. If the module is above these absolute maxim gs. It may become amaged. Using the module

within the following electrical characteristi ons are also exceeded, the jon and cause poor

reliability.

2. Vop >Vss must be maintained.

3. Please be sure users are grou hen hana CD Modu

5.2 Environmental Absol Waximum Ratings.

1. The response time ow temperature.
2. Background color cha 1 ] gmbient erature.

The phenomenon is reversib
3. Ta<=40 C:85%RH MAX.

Ta>=40 C:Absolute humidity must be lo e humidity of 85%RH at 40 C.

&3 8

/

s

Farwad Currend IF{mk)
(2]
L]

=5

o 20 40 60 &0 100
Ambient Tempersture Ta(%2) ILep VS TEMP
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6. Electrical Specifications and Instruction Code

6.1 Electrical characteristics(Vss=0V ,Ta=25C)

VCI Ta=25°C 24 2.75 3.3 \%
Power Supply
Voltage
9 lovcc | lovec | 165 | 18 | 33 | V
Input ‘H ViH Vci=3.3V .7Vci cl \Y
voltage

L ViL Ve 0 - 0.3Vci V
Note: If one of the above items is exceeded its maxi imitation momentarily, the qu roduc degraded.
Absolute maximum limitation, there e value eding whii uct ma ysically damag ure to

use the product within the recom

6.2 LED backligh cifica VSS=0V ,Ta=257)

VLED If=120mA - 3.0 Vv
rmity 120 - - %
LED Life Time If=12 20K - - hr 1
Note 1: Brightness to ecreased t o of the initial value at ambient temperature TA=25T
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6.3 Interface signals

6.3.1 LCM PIN
Pin No. | Symbol I/O | Function
1 GND P_ | Ground
2-3 IOVCC P Power Supplv for 10O
4-5 VCI P__ | Power supplv.
wz [ | o [
6 IMO | ] o o 80-8bit parallel IF DB[7:0]
o o 1 80-16bit parallel VF DB[15:0]
o 1 o 80-9bit parallel UF DB[&:0]
o 1 1 80-18bit parallel VF DB[17:0],
3-line 9bit serial /F SDAc infout
1 0] 1
2 data lane serial UF SEML Forout
WWRX - in
7 IM1 I 1 1 0 A-line 8bit serial UF SDA: infout
DB[17:10].
] o o 80-16bit parallel UF II
DB[8:1]
] o 1 80-8bit parallel UF 11 DB[17:10]
o] 1 o 80-18bit parallel UF II DB[17:0],
o] 1 1 80-9bit paraliel UF 11 DB[17:9]
1 o 1 3-line 9bit serial WY/F I S Vol
SDO: out
8 IM2 I . . . SD AN/
1 1 O A-line 8bit serial IWY/F 11 P A
9 RESX | Global resetsianal input pin
10 VSYNC | Vertical svne sianal
11 HSYNC | Horizaontal svne sianal
12 PCLK | Dot clockssianal for RGB interface operation
13 DE | Data enable.signal for RGB interface operation.
14-31 DB17-DB0O | Data input.
32 GND P | Ground.
33 DOUT O | SPlinterface output pin.
34 DIN-SDA | | serial Input/output data bus.
35 RD | Read enable in 8080 MCU parallel interface.
36 WR/SCL | Write enable in MCU parallel interface.
37 DCX | Display data/command selection (RS) pin in MCU interface.
38 Cs | Chip select input pin.
39 XR(NC) @)
40 YD(NC) O RTP pin ,not use please NC.
41 XL(NC) 0]
42 YU(NC) @)
43 LEDA P | LED anode.
44-49 LEDK P | LED cathode.
50 GND P | Ground.
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6.4 AC Characteristics
8080 Series MCU Parallel Interface Characteristics: 18/16/9/8-bit Bus
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Figure 1 Parallel Interface Timing Characteristics (8080-5Series MCLU Interface)

Signal Symbol Parameter Min | Max | Unit Description
Tasr Address setup time 0 ns
DICX -
Tant Address hold time (Write/Read) 10 ns
Terw Chip select "H" pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
% Tres Chip select setup time (Read 1D) 45 ns
TresFu Chip select setup time (Read FM) | 355 ns
Tesr Chip select wait time (Write/Read) | 10 ns
Tesn Chip select hold time 10 ns
Twe Wirite cycle 66 ns
WRX TwrH Control pulse “H" duration 15 ns
TwrL Control pulse “L" duration 15 ns
Tre Read cycle (1) 160 ns
RDX (ID) Tron Control pulse “H" duration (1D} 80 ns When read ID data
Trou Control pulse “L" duration (1D) 45 ns
Trerm Read cycle (FM) 450 ns
RDX When read from
T rovFm Control pulse “H" duration (FM) 50 ns
(F M) frame memory
Trowem Control pulse “L" duration (FM} 355 ns
D[17:0] Tost Data setup time 10 ns For CL=30pF

www.diseaelec.com
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Tour Data hold time 10 ns
Trar Read access time (D) 40 ns
Tratem Read access fime (FM) 340 ns
Toou Output disable time 20 80 ns

Table 4 8080 Parallel Interface Characteristics

Tn‘-i—l-:

et

Vo=0.8x VDD

—— ——

V=02 x VDDI
1 |

Te=Tr<=16ns

Figure 2 Rising and Falling Timing for 1/0 Signal

RDX

Figure 3 Write-to-Read and Read-to-Write Timing

www.diseaelec.com
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Serial Interface Characteristics (3-line serial)
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Figure 4 3-line serial Interface Timing Characteristics
VDDI=1.65 fo 3.3V, VDD=24 to 3.3V AGND=DGND=0V, Ta=25T
Signal | Symbol Parameter Min | Max | Unit Description
Tcss Chip select setup time (write) | 15 ns
Tes Chip select hold time (write) 15 ns
CSX Tess Chip select setup time (read) | 60 ns
Tace Chip select hold time (read) 65 ns
Terw Chip select *H" pulse width 40 ns
Tscvow Serial clock cycle (Write) 16 ns
Tamw SCL "H" pulse width (\Write) 7 ns
s Taw SCL “L" pulse width (Write) 7 ns
Tacver Serial clock cycle (Read) 150 ns
Tanr SCL"H" pulse width (Read) 60 ns
Tsir SCL"L" pulse width (Read) 60 ns
SDA Taos Data setup time 7 ns
(DIN) Taow Data hold time 7 ns
Tacc Access time 10 50 ns | For maximum CL=30pF
DOUT L,
Tou Output disable time 15 50 ns For minimum CL=8pF

Table 5 3-line serial Interface Characteristics

www.diseaelec.com
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Serial Interface Characteristics (4-line serial):
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Figure 5 4-line serial Interface Timing Characteristics
VDDI=165 fo 33V, VDD=24 fo 3.3V, AGNCEDGND=OV, Ta=251
Signal | Symbol Parameter MIN | MAX | Unit Description
Tess Chip select setup time (write) 15 rns
Tes Chip select hold time (write) 15 ns
C5X Tcss Chip select setup time (read) G0 ns
Tece Chip select hold time (read) 65 ns
Ty Chip select “H” pulse width 40 s
Tecvew Serial clock cycle (Write) 16 s
-write command & data
Temw SCL “H" pulse width (Write) T ns
ram
g Taw SCL"L" pulse width (Write) 7 ns
Tacven Serial clock cycle (Read) 150 ns
-read command & data
RETE SCL *H” pulse width (Read) 60 s
ram
Tan SCL “L” pulse width (Read) &0 s
Toecs DICX setup time 10 s
DiCx
To DVCX hoald time 10 ns
SDA Teps Data setup time 7 ns
(DIM) Tsow Data hold time 7 s
i Tacc Aceess time 10 50 ns | For maximum CL=30pF
Tew Output disable time 15 50 s For minimum CL=8pF

Table 6 4-line serial Inter face Charac teristics

www.diseaelec.com
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RGB Interface Characteristics
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Figure 6 RGE Tnterface Timbng C haracteristics
VDOi=1.85 iy L3V, VDD=24 io I, AGND=DEND=0Y, Tas25]
Signal Symbol Pammetar MIN | MAX | Unit Description
HEYNC,
Tawica VEYNC, HEYNC Setup Time 30 - ns
VEYNC
Tens Enabile Selup Tima 2h - ns
EMABLE
Teun Enable Hold Time 25 - ns
PWDH DOTCLK High-daval Pulsa Width 60 - ns
PWIDIL DOTCLK Low-lavel Pulse Width 60 - ns
DOTCLK
Teven DOTCLK Cycla Time 120 - ns
Trghr, Trghf DOTCLK Risa/Fall time - 20 ns
- Troa PD Data Setup Timea 50 - ns
Trou PD Data Hold Tima 50 - ns

Table 7 1816 Bits RGE lnterface Timing Characteristics

www.diseaelec.com
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Signal | Symbol Parameter MIN | MAX | Unit | Description
HSYNC,
Tewcs VSYNC, HSYNC Setup Time 35 - ns
VSYNC
EMABLE Tens Enable Setup Time 35 . ns
VN
Tenw Enable Hold Time 35 - ns
PWDOH DOTCLK High-level Pulse Width 35 - ns
PWDL DOTCLE Low-level Pulse Width 35 - ns
DOTCLK
Tereo DOTCLK Cycle Time 80 - ns
Trghr, Trghf DOTCLK Rise/Fall time - 10 ns
- Tros FPD Data Setup Time 35 - ns
Treou FD Data Hold Time as - ns

Table 8 6 Bits RGE Interface Timing Characteristics
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Reset Timing

T‘RT

Display
status

MNormal operation

P

During reset

S

Figure 7 Beset Timing

VDIDI=1.65 fo 3. 3V, VDD=2. 4o 33V, AGND=DGND=0V, Ta=25"

Related Pins Symbaol Parameter MIN M A Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 5) ms
TRT Resat cancel
120 (Mote 1,6, T) mes
Table @ Reset Timing
Mofes:

T. The resal cancal indude = alsg reguired fime for floading /1D byfes, VOO seffing and ofier seffings fom NWAM for similar dewoe) o

regisfars. This joading is dooe every fime wihen fherme iz W reseaef canceal fime (1R T) within 5 ms affer a nsing edge of RESN

2 Spike due fo an elecfrosfafic discharge o RESX line does nof cause imegular sy=sem resafl according fo fhe abie below:

RESX Pulse

Action

Shorter than Sus

Resst Rejected

Longer than Sus

Reset

Betweeaen Sus and Sus

Reset starts

3 Doring the Reseffing pearod, fhe dispilay will be bianked (The dispiay is enfernng bianking seqguence, which maximom fime = 120

ms, when Resef Sarts in Sleep Ouwf —mod'e. The dizplay rermains fhe biank saftein Seep in —mode. ) and fhean refum fo Defaulf condlifion

for Hard'ware Resel

<. Spike Rejection afzo aopie s dunng a valid resef puize as shown baiows

10315
| |
| 1

10us

Reset is accepied

P

—'E‘—!P'L Less than 20ns wadth positive spike vnll be rejected.

5 When Resef applied during Sieep in Mode.

G When Resef applied during Sieep Ouf Mode.

7. It iz necessary fo wall Smsec affer releasing RESX before sending caommands. Also Skeep Ouf command cannaf be senf for

T120msec.

www.diseaelec.com
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7. Optical Characteristics

Response
Time

Brightness Bp 0=0° 300 - Cd/m? 1
Uniformity 4Bp
3:00
Viewing 6:00
Angle 9:00
Contrast
Ratio

Color of CIE 0.32
Coordinate 1 Typ. 1,6
0.26 +0.05
0.57
0.14
y 0.08

Note: The parameter is slightly changed by temperature, driving voltage and materiel

Note 1: The data are measured after LEDs are turned on for 5 minutes. LCM displays full white. The

brightness is the average value of 9 measured spots. Measurement equipment BM-7 (O5mm)

www.diseaelec.com
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Measuring condition:
- Measuring surroundings: Dark room.
- Measuring temperature: Ta=25 C.
- Adjust operating voltage to get optimum contrast at the center of the display.

Measured value at the center point of LCD panel after more than 5 minutes while backlight

turning on. ‘

50cm

Detecter

Active area

Note 3: The definition of viewing ang
Refer to the graph below marked by ¢ and @

www.diseaelec.com Page:16/21
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Note 4: Definition of contrast ratio.( Test LCD using DMS501)
Selected Wawe

IUD%Jl /

~
Vol

Mon-selected Wave

Crmax *Conditions

Frame Frequency

=

oF

Brightness of selected dots

Operating Voltage

e Appling Waveform :
Viewangle (8, &)

Vop
70Hz
1/ duty 1/a bias

C 0

Contrast ratio(Cr):

Note 5: Definitien of Response time. (Test LCD using DMS501):

Brightness of non—selected dots

The outputisignals of photo detector ‘are, measured when the input signals are changed from
“black” to “white” (falling time) and\from “white” to “black”(rising time), respectively. The response
time is defined as\the time interval between the 10% and 90% of amplitudes.Refer to figure as

below.

100%
; I ™

S0%

10%
/]

Tr Tf

The definition of response time
Note 6: Definition of Color of CIE Coordinate and NTSC Ratio.

www.diseaelec.com
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Color gamut:

g __area of RGB triangle < 100%

~ area of NTSC triangle

0

1831 CIE Chromaticity Diagram

Note 7: Definition of cross talk.
B Brightness[/pattern A

Pattern A Pattern B

\
Measurement point(center)

www.diseaelec.com Page:18/21
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8. Reliability Test Items and Criteria

Contrast

IDD

Brightness

Color Tone

olor Tone+/-0,05

No Test ltem Test condition Criterion
80°C+2°C 96H
1 High Temperature Storage Restore 2H at 25°C
Power off
-30°C+2°C 96H
2 Low Temperature Storage Restore 2H at 25
Power off 1. After testing,
70°C+2°C_96H cosmetic and electrical
3 High Temperature Operation | Resto at 25°C defects should not
Po happen.
96H al current
4 Low Temperature Operation e 4H at 25°C ion should
Poweron > MO an twice
High Temperature 60°C+ 90%RH 96 nitial value.
S Operation eron
—30PCe —— 80 5min 30min
after 5 cycle, Res 2H at 25°C
6
Power off

www.diseaelec.com
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9. Precautions for Use of LCD Modules

9.1 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 ontact with your skin or clothes, promptly
wash it off using soap and water.
9.1.3 Do not apply excessive force to the j.areas since this may cause
the color tone to vary.
9.1.4 The polarizer covering the displ atched. Handle

this polarizer carefu

9.1.6L

dling the LCD Modules.

b. Tools required for asse s soldering irons, must be properly ground.

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

d. 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.

www.diseaelec.com Page:20/21
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9.2 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 : 0C ~ 40T
Relatively humidity: <80%

9.2.3 The LCD modules should be stored in't hand harmful gas.

9.3 The LCD modules should be no fallin ] ’ tation, and also should

avoid excessive press, water, dam

www.diseaelec.com Page:21/21
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