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2. Revision Record

Date Rev.No. | Page Revision Items Prepared
2023-03-29 VO The first release ZKJ
2023-03-30 V1 Updated PIN pin description ZKJ
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3. General Specifications

ZW-TO035BHSA-08 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 320X480 pixels and can display up to 16.7M
colors. This product accords with RoHS environmental criterion.
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5. Absolute Maximum Ratings(Ta=25 C)

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

Power Supply Voltage

Power Supply Voltage | |0vCcC

Notes:

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

within the following electrical characteristic ons are also exceeded, the tion 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 Maximum Ratings.

1. The response ti j L peratea ow temperature.
2. Background color cha s/i ] ambient 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 2.6 2.8 3.3 \%
Power Supply
Voltage
9 lovcc | lovec | 165 | 18 | 33 | V
Input ‘H ViH Vci=3.3V 0.7Vci \Y
voltage
L ViL Ve 0 - 0.3Vc V
Note: If one of the above items is exceeded its ma limitation momentarily, the qu duc degraded.
Absolute maximum limitation, ther e value eding whil duct ma sically damag re to
use the product within the recom
6.2 LED backligh cific (VSS=0V ,Ta=257)
VLED If=120mA - 3.0 \%
iformity 120 - - %
LED Life Time If=12 20K - - hr 1
Note 1: Brightness to ecreased t % of the'initial value at ambient temperature TA=25TC

www.diseaelec.com
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6.3 Interface signals

6.3.1 LCM PIN
1 GND P | Ground.
2-3 IOVCC P | Power Supply for |O.
4-5 VCI P | Power supply.
7 IM1 l 1 3SPI SDA, SDO
N N
8 IM2 I 1 4Line SPI SDA, SDO
9
10
11
12
13 Data enable sig
Data i

XR(NC)

40 YD(NC) ®
pin ,not use please NC.
41 XL(NC) o)
42 YU(NC) o)
43 LEDA P | LED anode.
44-49 LEDK P | LED cathode.
30 GND P | Ground.

www.diseaelec.com Page:7/23
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6.4 AC Characteristics

4-SPI Serial Data Transfer Interface Characteristics

i Vi i
o e e Toww
— Ty Tacus T I
SCL :\_\;‘m‘ Vg = Taa-
2 1.;57 Tprad Tssm — 7.{7 vy
Toes Tsom "
oA P2
s 1
T e
[ ‘_‘_E_JX( _?.r'_"' Tace Tom |
-i—-hl
4 SP1 Intesrfaca Timang CharaclEenstics
Signal | Symbol Parameter MIN | MAX | Unit Description
Tess Chip selact setup Bme {writa) 15 ns
Tes Chip select hold time (wrila) 15 ns
CsX Tiss Chip select setup time (read) &0 ns
Tace Chip select hold time {read) 65 ns
Teww Chip selad "H” pulsa width 40 ns
Tacvow Sanial clock cycla (Write) 66 ns
-wiite command & dala
Tein SCL "H” pulse width (Wiite) 15 ns
ram
.y Taww SCL "L pulse width [Wiita) 15 ns
Teever Serial clock cycle (Read) 150 ns
_ -read command & data
Tan SCL “H” pulse width (Read) 60 ns
ram
Tan SCL °L” pulse width (Read) &0 ns
Tocs DVCX salup timea 10 ns
NCX
Too WC. hold time 10 ns
SDA LET Diata setup Gme 10 ns
[ C¥IM] T Drata hold lime 10 ns
i Taoz Accass fima 10 50 | ns | For maximum CL=30pF
Teow Clutput disable fime 15 50 ng | For minimum CL=8pF
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3-SPI Serial Data Transfer Interface Characteristics

csx " b “Tom -
A Tsevew/Tscver » | Tom .
Tsce
SCL >
S T
Vin
SDA ¥ X > — — ”
. - - > v
DOUT z: v >
3-SPI Interface Timing Characteristics
Signal | Symbol Parameter Min | Max | Unit Description
Tess Chip select setup time (write) 15 ns
Tesn Chip select hold time (write) 15 ns
CSX Tess Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
Teuw Chip select “H" pulse width 40 ns
Tscyow Serial clock cycle (Write) 66 ns
Tenw SCL “H" pulse width (Write) 15 ns
Tsuw SCL “L” pulse width (Write) 15 ns
Set Teever Serial clock cycle (Read) 150 ns
Tsur SCL "H" pulse width (Read) 60 ns
Tair SCL “L" pulse width (Read) 60 ns
SDA Tsps Data setup time 10 ns
(DIN) Tson Data hold time 10 ns
S Tacc Access time 10 50 ns For maximum CL=30pF
Ton Qutput disable time 15 50 ns For minimum CL=8pF

3-SPI Interface Characteristics
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RGB Interface Timing Characteristics

Trgbf
@1 Toynes .:
! T
HSYNCX 1
VSYNCX jzii 1
[ :
e Tens ol L Teni
W L v
ENABLE >§: i " E(
Vn_ 11 V,
T L '
: P PWDL Tfﬂ?‘{_: le PWDH o
VlHI'I LAYy ) IH
DOTCLK v, v ¥ |
L ! i : chcn_ .i
™ Teps » L Teou I-:
\ VI
Data Bus XvH Write Data s 'X
Write | IL iL
1
Signal Symbol Parameter MIN | MAX | Unit | Description
a0, T VSYNC, HSYNC Setup Ti 15
; etup Time ns
VSYNG G
Tens Enable Setup Time 15 ns
ENABLE -
Tenn Enable Hold Time 15 ns
PWDH DOTCLK High-level Pulse Width 30 ns
PWDL DOTCLK Low-level Pulse Width 30 ns
DOTCLK .
Teven DOTCLK Cycle Time 66 ns
Trghr, Trght DOTCLK Rise/Fall time 15 ns
0B Tros PD Data Setup Time 15 ns
TroH PD Data Hold Time 15 ns

RGB Interface Timing Characteristics
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6.5 RGB Interface

6.5.1 RGB Color Format

The LCM supports two kinds of RGB interface, DE mode and HV mode, and 16bit/18bit data
format. When DE mode is selected and the VSYNC, HSYNC, DOTCLK, DE, D[17:0] pins can be
used; when HV mode is selected and the VSYNC, HSYNC, DOTCLK, D[17:0] pins can be
used.When using RGB interface, only serial interface can be selected.

Write data for 16-bit/pixel [RGB 5-6-5-bit input), 65K-Colors

D17 1 T O O T
D16 < - > e W e 1 A < -
D15 ——<_R1,Bitd >+——<_ R2 Bitd >+—<_R3, Bitd >—<_ R4, Bitd >—<_R5,Bitd >—
D14 ——<R1,Bit3 >1—+< RZ Bit3 >1—<_ R3,Bit3 >»>r—<_ R4, B3 >—< R5Bit3 >——
D13 —+—<_Ri,Bitz >t—<_R2,Bil2 >+—<_R3,Bit2 >—t<_R4,Bit2 >+—< R5,Bit2 >
D12 ——<_R1,Bit 1 _>+—<_R2,Bit 1 _>1—<_R3,Bit | >+—1<_Rd,Bit 1 >+—1<_R5.Bit1_>+—
D11 —< R1,Bit0_>+—<_ RZ Bit0 >t+—<_R3,Bit0 »r—1< R4, B0 >r—1< R, Bt >+—
D10 ——< GBS >—< GBS < G3.Bit5 >+—< G4, Bils >+—< G5, BilE >+—
D9 ——<G1.Bitd < G2 Bitd < G3,Bitd <G4 Bid <G5, Bid >—
D8 ——<GI,Bil3 < G2, Bil3 >=—t< G3, Bt 3 =i~ G4, Bil3 > G5, Bild >+
D7 ——=<G1,Bit2 >+—< GZ,Bit2 >1r—1<_G3,Bit2 >+—< G4, Bit2 >r—< G5Bt2 >r—
D6 —1—< GLBit1 >r—< G2 Bit1 > G3,Bit1 1< G4 Bil1 >r—<_ G5 Bit1 >r—
D5 ——<G1,Bit0 > G2 Bit0 < G3,Bit0 <G4 Bit0 >+—<_ G5, B0 >—
D4 —+——B1.Bitd >+ B2, Bitd >+——_ B3 Bitd >+—< B4, Bitd >—< B85 Bild >
D3 BB < BB < BB < BB > < BEBia >
D2 ——<BLBi2 >—< B2 B2 >1—1<B3,Bilg >—<_B4,Bit2 >1—<_B5,BiZ >
D1 ——<BLBRT >—< B2 BT > < B3, BRT > (< _BA BT > < B5 BRI >
D0 ——< BB < B2 B0 < B3 B0 < B4 B0 | < 55,510 >
Fixel n Fixel n+1 Fixel n+2 Pixel n+3 Pixel n+4
16 bits

16 bits
I

I
Y

Frame memory
R1|G1|B1|R2|G2|B2|R3|G3| B3

www.diseaelec.com Page:11/23
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Write data for 18-bit/pixel (RGB 6-6-6-bit input), 262K-Colors

D17
D16
D15
D14
D13
D12
D11
D10
D9
D&
D7
D6
D5
D4
D3
D2
D1
Do

< R B < RE B > R, B8 >R BId > — < R6, BT >
—<R1,Bit3 >+ R2,Bit3 > R3,Bit3 >+—< R4, Bit3 >—<R5,Bit3 >
—<RLBiIZ >—<R2 B2 >R BitZ >—<RA B2 > . Bit
—<G1,Bits >+—<G2,Bits >1—<G3,Bit§ >+1< G4, Bits >—1<_G5.Bils >
< GBI < B2 BEA < G3 Bitd >1—<_ G4 Bitd >G5 BiLd >
< CT B3 < G2, B3 <GB, B3 < _GA, B3 <G5, B3 >
——<G1. BT >—<G2 Bit T >1—<CG3, Bit 1 >— <G4, Bit T >1—<_G5.Bit 1 >
— < BT B0 1< G2, B0 >+ B3, B0 <G4, B0 > G5, B0 >
< BT, B > < B2 BAE > < B3, B < BABIE > < BEBIE >
——<BLEBi3 >—<B2,Bit3 >—<B3.Bit3 >-— <B4 B3 > <B5.Bit3 >
—] BT, Bit 2 < B2, Bit2 < B3, Bt 2 < B4, Bil2 >+—<_ B, Bit2 >
< BB < B2 BT < BB BT (<B4 BT > < B5. BT >
Pixeln Pixel n+1 Pixel n+2 Pixel n+3 Pixel n+4d
| 18 bits | 18 blils |
| i ! |
Frame memu;g,r_ o
R1|G1|B1|R2|G2|B2|R3|G3|B3

www.diseaelec.com
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6.5.2 RGB Interface Definition

The display operation via the RGB interface is synchronized with the VSYNC, HSYNC, and DOTCLK
signals. The data can be written only within the specified area with low power consumption by using window

address function. The back porch and front porch are used to set the RGE interface timing.

Vertical Sync.
A A 2 —
VS Invisible image
1 = Timing information which cannot be seen on the display
= blank time
VBP DE="0" (low)
: B8
Visible image
= whick can be seen on the display
= active area
VP .
VDISP DE= Unan)
VFP
. i ¥
Horizontal Sync.
-4 | L] L Ll
HPWHBP HDISP HFP
- =
HP
DRAM Access Area by RGB Interface
Please refer to the following table for the setting limitation of RGE interface signals.
Parameter Symbol Min. | Typ. Max. Unit
Harizontal Syne. Width hpw 2 - Clock
hpw + hbp = 75
Horizontal Sync. Back Porch hop 4 - Clack
Horizontal Sync. Front Parch hfp 2 38 = Clock
Vertical Sync. Width Vs 2 4 Line
Vertical Sync. Back Porch vbp 2 Line
Vertical Sync. Front Parch vip 2 - Line

www.diseaelec.com
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6.5.3 RGB Interface Timing
The timing chart of RGB interface DE mode is shown as follows.

W back porch (Tus+Tuer)

V front porch (Tyer)

v Y UYL IR R
e RS N ILILIL

e -—_"u_"‘_"_"‘_'“—-"—-—.
,ﬂ‘f T e L e
-F.-F.-. -._"._"._‘._"_‘._“._"‘_Ill_“_"‘_
HS
1 line (T
H back jparch (Tyst Tias) Valid data (Thpise) H front porch (Tyer)
corew TTTTHTTTIT (AT

DE
Bl Invalid Tk
Latch i

aln Inwalid

MNaote: The setting of front porch and back porch in host must match that in IC as this mods,
Timing Chart of Signals in RGB Interface DE Mode

v

www.diseaelec.com Page:14/23
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The timing chart of RGB interface HV mode is shown as follows.

V back poreh (Tus+Tyss)

Vs

1 frame (Typ)

 front porch (Tyee)

s (AU AU AU G 3 3 I L

pe "
e _"_"‘_"—-u—..._..___“_-
_,_.--""'f I_“_m_|l_"_"_-_"“—''—--—.-._,.
_.-'-""'rr. m_"_"_“_"—--—...__.
HS
1 line (T=)
H back EJDF{‘.h (T Trap) B Valid data (Tumize)

¥

H frant porch (Tyrr)

Data

s e BBB000000000
Latch " ." '._. L, h'.l_-'h'.

Timing chart of RGE interface HY mode

AN v € W AR
The following are the functions not available in RGB Input Interface mode.
Function RGE Interface 180 System Interface
Partial display Mot available Available
Scrall function Mot available Available
Interlaced scan Mot available Available
Graphics operation function Mot available Available

VSYMC, HSYNC, and DOTCLK signals must be supplied during a display operation period.
In RGE interface mode, the panel controlling signals are generated from DOTCLEK, nat the internal clock
generated from the internal oscillator.

When switching between the internal operation mode and the external display interface operation mode,
follow the sequences below in setting instruction.
In RGB interface mode, the front porch period continues until the next VSYNC input is detected after drawing
one frame,

In RGE interface mode, a RAM address is set in the address counter every frame on the falling edge of
VSYNC.

www.diseaelec.com Page:15/23
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6.5 Power ON/OFF Sequence

YOOI and VDD can be applied in any order.

VDD and VDDI can be power down in any order,

During power off, if LCD is in the Sleep Out mode, VDD and VDDI must be powered down minimum 120msec
after RESX has been released.

During power off, it LCD is in the Sleep In mode, YODI or YDD can be powered down minimum Omsec after
RESX has been released.

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

Nobe 1; There will be no damage fo the display modwie if the power sequences are nof met.

Note 20 Theve will be ne abrarmal visibie affects on the display panel during the Fower On'Off Sequences,

Note 3: There will be no abriormal wisible effects on the display balween end of Power On Sequence and before recaiving Sieep Ouwl
command, Also befween receiving Sleep In command and Power OF Sequence.

Note 4: If RESX line is nof held stable by hast during Power On Sequence as defined in the sequence below, then it will be necessary o
apply 8 Hardware Reset (RESX]) after Host Power On Sequence is compilele fo ensure correct operabon. (therwise funchion is nof
guaranieed.

The power on/off sequence is ilustrated below

R —— Trpy = +- no limit Thew = +/- no limit — a———

- -
VDD < g
——/7 Timing when the latter signal rises up to 30% of its typical value. L
e.g. When ¥DD comes |ater, this iming is defined at the cross
point of 90% of 2,754, not 90% of 2.8V,

Timing whean the lattar signal falls up to 90% of its typical valus.
.. When VDD comes later, this timing is defined at the cross
point of 90% of 2,75, not 90% of 2.6Y,

5 Tlew.cax = +- no limit
Treyecax = +- no limit |

I S -

......................................................... E ¥
csx HarL £ o
i Trewres: = + no limil r

RESX T — L
(Power down in 3 B PW-RESH®1
sleep-out mode) 0% 120ms

i Trewresx = + no limit Tewsreskz = Min Om L

RESX

(Power down in m} A

sleep-in mode)

Tirw.aesa is applied to RESX falling in the Sleep Out Mode,
Thew-nes.o is applied to RESX falling in the Sleap In Mode.

www.diseaelec.com Page:16/23
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7. Optical Characteristics

Brightness

Bp

Uniformity

Cd/m? 1

Viewing
Angle

Contrast
Ratio

Response
Time

Color of CIE

Coordinate T

0.326

0.262

0.579

0.140

0.079

Typ.
+0.05

1,6

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 angle

Refer to the graph below marked by ¢ and @

www.diseaelec.com Page:18/23
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Up (12:00)
@=90" _
Y ==0°®=0°

. e Y
N\
\\

-

o

BN it iD? N
W &D \\ J;ZF\(
. NS . P v
Left (9:00) \\'\_ Al ///’" | @\ X Right (3:00)
@ =180° N \ @A
Ny \ N\
Ny
\ kS
RN A
W % *
\\4 A
\
\
N
Down (6:00)
@=270°

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: Definition of Response time.\(Test LCD using DMS501):

Brightness of nomn—selected dots

The outputysignals 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

Pattern A Pattern B

\
Measurement point(center)

e value=3F+/-3He

www.diseaelec.com Page:20/23
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8. Reliability Test Items and Criteria

No Test ltem

Test condition

Criterion

1 High Temperature Storage

80°C+2°C 96H
Restore 2H at 25°C
Power off

2 | Low Temperature Storage

-30°c+2°C 96H
Restore 2H at 25°
Power off

3 High Temperature Operation

70°C+2°C 96H
Resto at 25°C
Po

4 Low Temperature Operation

96H
e 4H at 25°C
Po on

90%RH 96

Contrast

~oA

High Temperature, 60°C+2
5 :
Operation ower o
6 after 5 cycle, Re

Power off

5min 30min

IDD

Brightness

Color Tone

1. After testing,
cosmetic and electrical
defects should not
appen.
al current
ion should
twice

itial value.

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 areas since this may cause

the color tone to vary.

atched. Handle

t dry

dling the LCD Modules.

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

c. To reduce the amount of 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:22/23
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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 and harmful gas.

9.3 The LCD modules should be no fallin ] uring ' ation, and also should

avoid excessive press, water, dam
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