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2. Revision Record

Date Rev.No. | Page Revision Items Prepared

2023.05.05 VO The first release Stone

N3

www.diseaelec.com



http://www.diseaelec.com

{‘DISEA

Customized Display

Disea Electronics Co., LTD

3. General Specifications

ZW-T028BQIA-24 is a TFT-LCD module. It is composed of a TFT-LCD panel, driver IC,
FPC,a back light unit. The 2.83"” display area contains 240X(RGB)x320 pixels and can display up
to 262K colors. This product accords with ROHS environmental criterion.

LCD Type

Display color

Viewing Direction

Gray scale inversion direction

Operating temperature

O’Clock

Storage temperat

Note 1:

Note 2:
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5. Absolute Maximum Ratings(Ta=25 C)

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

Power Supply Voltage

may become permanently

onditions are also

AY

Operatin
P g Note
MAX. y
° 70°C 1,2
- 3

temperature.

2. Background col ] i ambient temperature.

3. Ta<=40 C:85%RH MAX.

Ta>=40 C:Absolute humidity er than the humidity of 85%RH at 40 C.

www.diseaelec.com



http://www.diseaelec.com

K‘DISEA Disea Electronics Co., LTD

Customized Display

6. Electrical Specifications

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

VCI Ta=25°C 2.6 2.8 3.3

Power supply
IOvVCC Ta=25°C 1.65 1.8 3.3

‘H ViH IOVCC=1.8V IOVCC \

Input
voltage

L Vi IOVCC=1.8

6.2 LED backlight specification(VS Ta=25°C)

& 3

/

.,

Farwmd Currend IF{md)
(2]
=

=
=2 o

L

0D 20 40 60 80 100
Ambient Temperature Ta("C)

Note 1: Brightness to be decr % of the initial value at ambient temperature TA=25TC

www.diseaelec.com



http://www.diseaelec.com

PO DISEA

Customized Display

Disea Electronics Co., LTD

6.3 Interface signals

1 GND P Ground
2 XR I
3 YD I
RTP Pin,Please NC
4 XL I
5 YU I
6-7 IOVCC Power Supply for 10
8-9 VCI Power Supply for logic
IM2 DB Pin in use
10 IM2 D[17:10], D[8:1]
11 IM1 D[17:0]
0 1 0 MCU 9-bit bus D[17:9]
1 9-bit data serial

and selectio in parallel interface.

rial i lock.

(S

ronizing input signal for RGB interface operation

19 HSYNC ine) synchronizing input signal for RGB interface operation
20 ENABLE signal for RGB interface operation
21 DOTCLK [ signal for RGB interface operation.
22 SDA I erface data input /output pin.
23-40 DB0-DB17 I Data input
41 SDO 0O SPI interface data output pin.
42 GND P Ground
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/ 6/9/8-bit Bus

DICX X K
_ tast % : tant i
tchw i = = s = i tc‘.hw
CSX \ /
=tc"‘f;=
t
WRX = t WE
i rl ' i h.‘
S ; twrh \
L last |l taw .
) L L
D[17:0] )1 K
(Write) ,
- tast t:aht L
i S tr{:s / tr{usfrn 0 1
1:rc:a' tr{:f'n"l N
t dl / t dlf
RDX e T e »
£ tran 1 tranfm —
rat / il[Elt'frn
L tr{:dh o
(Read) |
Signal Symbol Parameter min max Unit Description
DEX tast Address setup time 0 - ns
taht Address hold time (Write/Read) 0 - s
tehw CSX “H" pulse width 0 - ns
fes Chip Select setup time (Write) 15 - s
CSX tres Chip Select setup time (Read 1D) 45 - ns
tresfm Chip Select setup time (Read FM) 355 - s
tesf Chip Select Wait time (Write/Read) 10 - ns
twe Write cycle 66 - s
WRX twrh Write Control pulse H duration 15 - s
twrl Write Control pulse L duration 15 - s
trefm Read Cycle (FM) 450 - ns
ROX (FM) trdhfm Read Control H duration (FM) a0 - s
trdifm Read Control L duration (FM) 355 - ns
tre Read cycle (10) 160 - s
ROX (1D) trdh Read Control pulse H duration a0 - ns
trdl Read Caontrol pulse L duration 45 - s
D7:0] tdst Write data setup time 10 - s
el tdhit Write data hold tim 10 - ns
D[15:0], ' — For maximum CL=30pF
trat Fead access time - 40 ns P
D[&:0), : For minimum CL=8BpF
D[7:0] tratfm Read access time - 340 ns
trod Fead output disable time 20 B0 ns
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Serial Interface Characteristics (3-line serial):

|'( toss ! Lesy
csXx '
tocvew tecven terre
. tstw o .l
4 < scL \ !
- tr | ] l5*-“-‘-‘ t.a-ln g
i s
1l T
tops _H— Lo
SDA (DIN) ¥ i
(Host) | F
Lac tom
- - e
ng {s DA (DOUT) Hi-Z i i
& |{Driver) \
Signal Symbeol Parameter min max Unit Description
tscyew Serial Clock Cycle (Write) 100 - ns
tahw SCL “H" Pulse Width (Write) 40 - ns
scL b b SCLL" Pulse Width (Write) 40 - ns
tscyer Sernal Clock Cycle (Read) 150 - ns
tshr SCL“H" Pulse Width (Read) 60 - ns
tslr SCL*L" Pulse Width (Read) B0 - ns
SDAJSDI tsds Data setup time (Write) 30 - ns
(Input) tsdh Data hold time (Write) 30 - ns
SDAJ SDO tace Access time (Read) 10 - ns
(Output) toh Output disable time (Read) 10 50 ns
tscc SCL-CSX 20 - ns
CSX tti:: CSX “H" Pulse Width g - z
CSX-SCL Time =
tesh B5 - ns
Serial Interface Characteristics (4-line serial):
csx y.
th tasn
l
D X po
. tas , tan ,
- Lt
o Lt - twar taan
SCL ! /]
__{_tds’ . tan -
SDA (SDID) ). X
i b . E toa T
SDA (SDO) 5
9
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Signal Symbol Parameter min max Unit Description
csx tcss Chip select time (Write) 40 - ns
tesh Chip select hold time (Read) 40 - ns
twe Serial clock cycle (Wiite) 100 - ng
twrh SCL “H" pulse width (Write) 40 - ns
scL twrl SCLL" pulse width (Write) 40 - ns
tre Serial clock cycle (Read) 150 - ns
trah SCL“H" pulse width (Read) ] - ng
trdl SCLL" pulse width (Read) (] - ng
DICX tas DICX setup time 10 -
tah DIC X hold time (Write /| Read) 10 -
SDASDI tds Data setup time (Write) 30 - ns
{Input) tdh Data hold time (Write) 30 - ns
SDATSDO tace Access time (Read) 10 - ns For maximum CL=30pF
(Output) tod Output disable time (Read) 10 50 ns For minimum CL=8pF
RGB Interface Timing Characteristics
sYNCs
EEE{_E — »
VSYMNC _ﬁ_ YiH
HSYNC 4+ vy
tENnS ENH
R ‘u’m'K
ENABLE B WL Wi 4
trobt e — PWDL bty le— PWDH I
- ETIEI
VM ;r' ViH Vin
DOTCLK E Vil ANl g teven
I trPos JdL tPOH Il
D70 )3" WiH : Vi H'K
[ ] B ke Write Data Wil 4
Signal Symbol Parameter min max Unit Description
VSYNC / tsmics VSYNC/HSYNC setup time 15 - ns
HSYMNC tevncH VEYMNC/HSYMC hold time 15 - ns
DE tens DE setup time 15 - ns
tenn DE hald time 15 - ns
BT teos Data setup time 15 - ns 18/M16-bit bus RGB
1120 tron Data hold time 15 - ns interface mode
PWDH DOTCLK high-level period 15 - ns
PWDL DOTCLK low-level period 15 - ns
DX teven DOTCLK cycle time 100 - ns
trgerr , bt DOTCLK, HSYNC VSYMC rise/fall time - 15 ns
VSYNC / tsyncs VEYNC/HSYNC setup time 15 - ns
HSYNC | S VEYNC/HSYNC hold time 15 - ns
DE tens DE setup time 15 - e
teuw DE hold time 15 - ns
D[17:0] tros Data setup time 15 - ns G=bit bus RGB
] trou Data hold time 15 - ns interface mode
PWDH DOTCLK high-level pulse period 15 - ns
PWDL DOTCLK low-level pulse period 15 - ns
Dol toveo DOTCLK eycle time 50 - ns
trgpe toes DOTCLK, HSYMNC VSYMC rise/fal time - 15 ns
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7. Optical Characteristics

Brightness

Uniformity

Viewing
Angle

Contrast
Ratio

Response
Time

Color of CIE TBD -
Coordinate +0.05
TBD - 16
TBD -
X TBD -
B
y TBD -
NTSC Ratio S 65 70 - %

11
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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
(P5mm)
Measuring condition:

- Measuring surroundings: Dark room.

- Measuring temperature: Ta=25 C.

- Adjust operating voltage to get nter of the display.

Measured value at the center. LCD pane an 5 minutes while

backlight turning on.

Detecter

Active area

@ ® ©

@ O

Note 3: The definition of viewing angle:
Refer to the graph below marked by 6 and ®

12
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Up (12:00)
®=90°
Y ==0"@=0°

\ &~
\ \
\ B\ | A
[\

S
N
Left (9:00) \\\\ Pt \2
@=180°

Down (6: 00)
@=270°

Note 4: Definition of contrast ratio.( TeSt LCD using DMS501)
Selected Wawe

IUD%Jl /

~
Vol

Mon-selected Wave

Crmax *Conditions

-I;L-IFO P

Brightness of selected dots

Operating Voltage
Frame Frequency
Appling Waveform :
Viewangle (8, &)

X Right (3:00)
?=0°

Vop
70Hz
1/ duty 1/a bias

C 0

Contrast ratio(Cr):

Note 5: Definition of Responsé time. (Test'LCD using' DMS501):

Brightness of non—selected dots

TThe output signals of phota detector are measured when the input signals are changed
from*black™o“white’(falling time), and ~ frem* white’to “black’(rising time), respectively.
The response time is defined as the time interval between the 10% and 90% of

amplitudes.Refertoxfigure as below.

10054

0%

10%%

o

s T
The definition of response time

13
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Note 6: Definition of Color of CIE Coordinate and NTSC Ratio.

SI0j3

Color gamut:

g __area of RGB triangle < 100%

~ area of NTSC triangle

1831 CIE Chromaticity Diagram

Note 7: Definition of cross
Cross talk ratio(%)=|patte

Pattern A Pattern B

h

\
Measurement point(center)

Electric volu

14
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8. Reliability Test Items and Criteria

Contrast

IDD

Brightness

Color Tone

15

No Test ltem Test condition Criterion
. 80°C+2°C 96H
1 g;g:‘a . Temperature | o tore 2H at 25°C
9 Power off
Low Temperature -30°C+2°C 96H
2 Storage P Restore 2H at
9 Power off
High Temperature 70°C+2°C 96H 1. After.testlng,
3 Operation cosmetic and
P electrical defects
Low Temperature
4 Operation
p should
High
5 | Temperature/H
Operation
Smin  30min

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 into contact with your skin or
clothes, promptly wash it off using soap and water.

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

9.1.4 The polarizer covering the display surface of the LCD, module isysoft and easily
Scratched. Handle this polarizer-carefully.

9.1.5 If the display surface is contaminated, breathé on the surface‘and gently wipe it with a
soft dry cloth. If still nhot completely clear, moisten cloth with“one of the following
solvents:

— Isopropyhalcohol = FEthyl alcohol
Solventsiether than those mentioned above may.damage,the polarizer. Especially, do
not use thefollowing:
— Water — Ketone — Aromatic solvents

9.1.6 Do not attempt to disassemble the,.L CD Maodule.

9.1.7 If the logicicircuit power is off, do not apply the input signals.

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

a. Be sure to ground thesbody'when handling the LCD Modules.
b. Tools required for assembly, such as soldering irons, must be properly ground.
c. To reduce the amount of static 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.

16
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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 store
9.3 The LCD modules should be no f

alkali and harmful gas.
j. transportation, and

also should avoid excessive

17
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