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1. General Specifications

1.1 LCM General Information

Item Specification Unit
LCD Size 3.2 inch
Number of Pixels 240 (H) RGB x 320 (V) pixels
Display Mode Normally Black -
Viewing Direction Free o’ clock
Interface MCU -
Display Colors 262K colors
Outline Dimension 52.60 (H) x 72.20 (V) x 3.50 (D) mm
Active Area 48.60 (H) x 64.80 (V) mm
Pixel Pitch 0.2025 (H) x 0.2025 (V) mm
Driver IC ST7789T3 -
Operation Temperature -20~70 T
Storage Temperature -30~80
Note1:Requirements on environmental protection RoHS compliant.
2. Absolute Maximum Ratings
Item Symbol MIN. MAX. Unit Note
Analog Supply voltage VCI -0.3 5.0 % Note 1
Digital supply voltage VDDI -0.3 3.6 Vv Note 1

Note 1:Permanent damage may occur to the LCD module if beyond this specification.
Functional operation should be restricted to the conditions described under normal operating
conditions.

Web: www.cdtech-Icd.com E-mail: sales@cdtech-lcd.com 4/20
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3. Elecrical Characteristics

3.1 Recommended Operating Condition for TFT LCD

Item Symbol Min. Typ. Max. Unit Note
Analog Supply voltage VCI 25 2.8 3.3 Vv
Analog supply current Iver - TBD - mA VCI=2.8V
Logic supply voltage VDDI 1.65 1.8 3.3 \%
Logic supply current IvoDI - TBD - mA VDDI=1.8V
VIH 0.7*vDDI - VDDI \Y
Logic input voltage IL GND - 0.3"/DDI v
3.2 Recommended Driving Condition for Backlight
Item Symbol Min. Typ. Max. Unit Note
Driving Current Ir - 120 - mA
Driving Voltage VE 2.7 - 3.3 Vv
Power consumption WeL 0.324 - 0.396 W
LED Life-Time N/A 30,000 - - Hours Ta=25C
Note 1

Note 1:LED lifetime is defined as the module brightness decay 50% of original brightness at Ta=25 degree,

typical current.

Note 2:LED circuit :

e

Web: www.cdtech-lcd.com
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4. Interface Pin Assignment

4.1 LCM Pin Assignment

No. Symbol Description
1 LED+A Power for LED backlight (Anode)
2 LED-K Power for LED backlight (Cathode)
3 GND Ground
4 VCI Power supply
5 VDDI Power Supply
6 GND Ground
7 RESET Global reset pin
The MCU interface mode select
8 IMO we Tz [ v T wo SR
s T [0 i | ssispeir | conien
0 0 1 0 80-9bit parallel I/F DB[8:0]
0 0 1 1 80-18bit parallel |/F DB[17:0],
9 IM1 3-line 9bit serial I/F SDA: infout
0 1 0 1
2 data lane serial I/F SSVAI;;N:IM
- me-Sbit serial I/F SDDB}; ;n:;u;t
10 IM2 1 0 1] 0 80-16bit parallel I/F IT oBle]
1 0 0 1 80-8bit parallel VF I DB[17:10]
1 0 1 0 80-18bit parallel I/F T DB[17:0],
1 0 1 1 80-9bit parallel VF IT DB[17:9]
1 1 0 1 3-line 9bit serial UF IT SpAcn
1 1 IM3 SDO: out
1 1 1 0 4-line 8bit serial UF I S?JD(?:);
12 CSX Chip select input signal
13 WRX Write enable in MCU parallel interface
14 RDX Read enable in 8080 MCU parallel interface
15 DCX/SCL Serial clock signal
16 SDA Serial data input/output signal
17 SDO Serial data output
18-35 DB0-DB17 | DB0-DB17 are used as MCU parallel interface data bus
36 GND Ground
37 YU (NC) No connection
38 XL (NC) No connection
39 YD (NC) No connection
40 XR (NC) No connection

Web: www.cdtech-lcd.com
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5. Interface Characteristics

5.1 Power ON/OFF Sequence

The power onfoff sequence is illustrated below

&.g. When VDD comes |ater, this timing is dafined at the cross
point of 90% of 2.75V, not 50% of 2.6V.

— —— T oy =+~ no limit Tlow = +- no limit — —

VDD A - 7

|~ ]
vDDI % S
—_/7 Timing when the later signal rises up to 50% of its typical value. i L

e.g. When VDD comes later, this timing is defined at the cross i
point of 90% of 2.75V, not 90% of 2.6V. i
!
Timing when the latter signal falls up to 90% of its typical value. ™,
]

Tlowesx = H-nolimit |
Tropcsx =+~ no limit

CSsX Hor L [
— | Treweres = + no limit |

RESX R L,
(Power down in * 0%k P Tfp"‘{";%"r;m mmA#‘ i
sleep-out mode)

u *  Trpgpese = + Nolimit Tfpw.ngm = min 0m f—

RESX — \
(iner down in 309 K o
sleep-in mode)

Tawses. is applied 1o RESX falling in the Sleep Out Mode.
Townees: is applied to RESX falling in the Sleep In Mode.

Web: www.cdtech-Icd.com E-mail: sales@cdtech-Icd.com
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5.2 AC Characteristics

8080 Series MCU Parallel Interface Characteristics: 18M6/9/8-bit Bus

CEX

DX

D[17:0]
write

RDX

D[17:0]
read

T i Tarmw
1 .
Wi >
; I [ | | [RLE=L
bz L S S A,
1 Tos 1 l Tosn ' ' R R
1 [ [l l 1 Ll
N § T T T T
Ml | ] 1 1 | P
VLK 1 1 1 X L
i t - t | t—1
] 1 D ———— (A
Tast |l""_l=_"‘J|_‘ Twec 1 l bl ! o
| T T i
| Irl‘-rq Vi T m
I J 1 F T 1
' F Ve | i |
i 1 1 1 | | [
1 1 I [ Tosr L I Tonr 1 L Iy
i I h 1 l T t |
] . W, ] L
1! ! I i Loy
i ] LT I |
T T &
] [
l '™ Tros T romm . | [ Tant ..! |
] [ I [
: | 1 l ' |
LY [l Tro/ Trcma 1 ! ; ]
| ™ ¥ t q =y
W [} T H [}
2 L o/ T = [ Tron Trowrm i 1
Vi e i | T
1 1 l 1
TRATI"TRRTW :q—.-l - TCH]H
& 1

S

fe

Figure 1 Parallel Interface Timing Characteristics (8080-Series MCU Interface)

VDDN=1.65 to 3.3V, VDD=24 fo 3.3V, AGND=DGND=0V, Ta=257

Signal Symbol Parameter Min | Max | Unit Description
Tast Address setup time 0 ns
DICX -
Tanr Address hold time (Write/Read) 10 ns
Terw Chip select “H" pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
S Tres Chip select setup time (Read ID) 45 ns
TrosFm Chip select setup time (Read FM) | 355 ns
Tesr Chip select wait time (Write/Read) 10 ns
Tean Chip select hold time 10 ns
Tiwe Wite cycle 66 ns
WRX TwsH Control pulse “H" durafion 15 ns
T Control pulse “L" duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (1D} Tron Control pulse “H" duration (1D} a0 ns When read ID data
TroL Control pulse “L" duration (ID) 45 ns
Trerm Read cycle (FM) 450 ns
RDX When read from
Tronrm Control pulse “H" duration (FM) 90 ns
(F M) frame memory
Trowrm Control pulse “L" duration (FM) 355 ns
D[17:0] Tost Data setup time 10 ns For CL=30pF
Web: www.cdtech-Icd.com E-mail: sales@cdtech-Icd.com
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Tout Data hold time 10 ns
Trar Read access time (ID) 40 ns
TraTem Read access time (FM) 340 ns
TooH Output disable time 20 80 ns

Table 4 8080 Parallel Interface Characteristics

Tr I I I T Tr I I I T

V=0.7 x VDDI Vou=0.8 x VDDI

WV =0.3 x VDDI WVor=0.2 x VDDI
| [ [ [

TR=TF‘:=15I'IS TR=TF‘:=15|'IS

Figure 2 Rising and Falling Timing for 1/0 Signal

Figure 3 Write-to-Read and Read-to-Write Timing
Mote: The rising time and falling time (Tr, Tf) of input signal and fall time are specified at 15 ns or less. Logic high and low levels are

specified as 30% and 70% of VDD for Input signals.

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 9/20
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Serial Interface Characteristics (3-line serial):

CSX V"‘ \f\_
=
“Tess
SCL
“Tos
Vi -
SDA vy 8
DOUT
Figure 4 3-line serial Interface Timing Characteristics
VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=257
Signal Symbol Parameter Min | Max | Unit Description
Teas Chip select setup time (write) 15 ns
Tean Chip select hold time (write) 15 ns
CSX Tess Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
Terw Chip select “H" pulse width 40 ns
Tacvow Serial clock cycle (Write) 16 ns
Taw SCL “H" pulse width {Write) T ns
&l Taw SCLYL" pulse width (Write) il ns
Tscver Serial clock cycle (Read) 150 ns
Tanr SCL “H" pulse width (Read) 60 ns
Tsir SCL"L" pulse width (Read) 60 ns
SDA Tsos Data setup time 7 ns
(DIM} Tson Data hold time 7 ns
i Tacc Access time 10 50 ns For maximum CL=30pF
Tow Output disable ime 15 50 ns For minimum CL=8pF

Web: www.cdtech-lcd.com

Table 5 3-line serial Interface Characteristics
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Serial Interface Characteristics (4-line serial):
i |
- il e — |
S Vi - = " Topw I
: i Tscvew/Tscven o 5 T 2
‘ | Taw/Tas e
= 7Z Taw/Tsrr | % Z Vo
g T T Tson 7
: Vol B h'{
oA X: P
" Tnes | ! Tnew
.
DX X D>
Tacr | Ton i
DOUT 7: i: D
Figure 5 4-line serial Interface Timing Characteristics
VDON=1.65 to 3.3V, VDD=24 to 3.3V, AGND=DGND=0V, Ta=257T
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
Terw Chip select "H" pulse width 40 ns
Tscvow Serial clock cycle {Write) 16 ns
-write command & data
T s SCL “H" pulse width (Write) 7 ns
ram
=] T e SCL “L" pulse width (Write) Fi ns
Tecver Serial clock cycle (Read) 150 ns
-read command & data
Tar SCL"H" pulse width (Read) 60 ns
ram
Tear SCL"L" pulse width (Read) 60 ns
Tocs D/CX setup time 10 ns
DICx
Tocs O/CX hold time 10 ns
SDA Tsos Data setup time i ns
(DIN) TsoH Data hold time 7 ns
A Tace Access time 10 50 ns | For maximum CL=30pF
Ton QOutput disable time 15 50 ns For minimum CL=8pF

Table 6 4-line serial Interface Characteristics

Web: www.cdtech-Icd.com E-mail: sales@cdtech-lcd.com 11720
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Reset Timing:

Sherter than Sus
] I

——

i TR'I.I".'
RESX Si Z". \
I
1 |
|

|
|
|
|
I
|
™
d

|Display Ter ;i
; ; Initial condition
sliiig Mormal operation >< During reset X (Default for HAW reset)
Figure 7 Reset Timing
VODI=1.65 fo 3.3V, VOD=24 to 3.3V, AGND=0OGND=0V, Ta=257T
Related Pins | Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 5) ms
TRT Reset cancel
120 (Note 1,6, 7) ms

Web: www.cdtech-lcd.com
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6. Optical Specifications

Item Symbol Condition Min. | Typ. | Max. | Unit Note
Or ®=90°(12 o’clock) - 80 - deg Note2
Viewing Angle 05 ®=270°(6 o’'clock) | - 80 - deg Note2
(CR210)
B/L ON oL ®=180°(9 o’clock) - 80 - deg Note2
Or ®=0°(3 o’clock) - 80 - deg Note2
Ton - 15 17 msec Note4
Response Time
Torr - 15 17 msec Note4
Note1
Contrast Ratio CR - 1200 - -
Note3
Note1
Wx TBD TBD TBD -
Color Ch Note5
olor Chromaticity —h=°
Normal 6=®=0 Note1
Wy TBD TBD TBD -
Note5
Note1
Luminance L 600 700 - cd/m?
Note7
Luminance Note1
Yu 75 80 - %
Uniformity Note6
NTSC - 60 - - % -

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.

Web: www.cdtech-lcd.com
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Photo detector =)

Field

TFT-LCD Module

LCD Panel
ltem Photo detector | Field
! : Contrast Ratio
Luminance o ’
The center of the screen Chromaticity e 1
Lum Uniformity
Response Time BM-7A 2?
Fig 1
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 $©=80°
2 12 o'clock direction
EH F
.'-. I #
| ’
Py E_F' -
7 O, = 7
— =P -/,a
_ o o
¢___130 e 2 /}.\/‘; il - ¢):
p Active Area =~~~
/ = - e ./ ;‘_
[ _ -/'? FPE - [ -

P

A

®=270°
6 o'clock direction

Fig 2 Definition of viewing angle

Note 3: Definition of contrast ratio

Luminance with all pixels white

CR=

Luminance with all pixels black

Web: www.cdtech-lcd.com
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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%.

(-nfuhite (TFT OFF) Black (TFT ON) White (TFT c:rFFy

. 100%
90%

.

Photo detector output
(Relative value)

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

Note 6: Definition of Luminance Uniformity

The luminance uniformity in surface luminance is determined by measuring luminance at each test position
1 through n, and then dividing the maximum luminance of n points luminance by minimum luminance of n
points luminance.For more information see FIG.3-a/b

Note 7:Surface luminance is the luminance with all pixels displaying white.

Lv = Average Surface Luminance with all white pixels(P1,P2,P3, ...... ,Pn)
For more information see FIG.3-a/b

Note 8:Size : S<5’(see Figure a)A: 5 mm B : 5 mm. H,V : Active area
Light spot size 2 =5mm(BM-5) or @=7.7mm (BM-7)50cm distance or test spot position : see Figure a.

measurement instrument : TOPCON'’s luminance meter SR-3A or BM-7 or compatible (see Figure 1).

Fig. 3-a Definition of points

Web: www.cdtech-Icd.com E-mail: sales@cdtech-lcd.com 15720
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5"<<S<12.3"(see Figure b) . H,V : Active area

Light spot size @=5mm(BM-5) or @ =7.7mm (BM-7)50cm distance or compatible distance from the LCD surface
to detector lens. test spot position : see Figure b.

measurement instrument : TOPCON’s luminance meter SR-3A or BM-7 or compatible (see Figure 1).

-.@.— Column

vel | ke, e e

-I‘L ) ‘;\__._/’I I\.:-/' B
Row

R AP 5

| i L L 2 b

ARz P P

.= B € ,.3"5 { 7 &

Fig. 3-b Definition of points

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 16/20
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7. Reliability Test Items

Test Item Test Conditions
High Temperature Storage Ta= +80°C 96hrs
Low Temperature Storage Ta=-30C 96hrs
High Temperature Operation Ta=+70C 96hrs
Low Temperature Operation Ta=-207C 96hrs

High Temperature and Humidity

Ta= +60°C, 90% RH 96hrs
Storage

-30°C/30 min ~ +80°C/30 min for 20 cycles
Start with cold temperature
end with high temperature

Thermal Shock
(Non-operation)

Contact = £ 4 kV, class B

Electro Static Discharge Air=+ 8 kV, class B
R=330Q,C=150pF

Sweep: 10Hz~55Hz~10Hz
Vibration Stroke: 1.5mm

2 hrs for each direction of X .Y. Z.
60G 6ms,tX,1Y +Z

3 times for each direction

Height: 60 cm

1 corner, 3 edges, 6 surfaces

Mechanical Shock

Package Drop Test

Notes: The test result shall be evaluated after the sample has been left at room temperature and humidity for
2 hours without load. No condensation shall be accepted. The sample will not be accepted if appear these
defects:

1). Air bubble in the LCD

2). Seal leak or Glass crack

3). Non display or abnormal display

4). Brightness reduction >50%

Web: www.cdtech-Icd.com E-mail: sales@cdtech-lcd.com 17720
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8. Mechanical Drawing

Front View

[=—*52.6010.2 LCM OD—=

Side View

Rear View

LOM PIN
~—-51.60£0.2 LCD OD———=—~=—(0.50
) PIN| SYMBOL
*3.50£0.2 LCM 1 |LEDA
= = = |=~—5120:02 POL——={=—{0.70) T
0 o~ (=]
S S & |=—48.60 LCD AA (2.00) NED
H H 4 ver
——— 5 | vbDI
M (XXXXXXX (BL code) 6 | GND
, F 7 | RESET
i i ull tape g | IMO
, | o |
2 7 | Ink Printin 10 | M2
M = M Mm 7 7 11 | M3
a L [ OSX
S 8§ « 8 , | 12 | O
= = 032BQ24EN 13 | WRX
o2 M Hooo YYYYMMDD
F g S % f | 14
S E €32 | | i
§ o | | i
| | [ 18|
| | 19
20
e 4 21
—
7 i et T 22
vho 80 | insulation tape 23
L e White plastic frame M“
S —~=—*7.021+0.5 125 2
S I Al (BERIE) 2%
w o~
> & ] 27 | DBY
=} ™~ o [fed @l \\ T
g I F v \\\\\\ 28 | DBIO
2 o 7 \\\ 4 - 28 [DB11
3 P1.3+3=3.90£01 i/ E 30 | DB12
A g/ S s 31 [ pB13
\\\\\ 3T 32 | DB14
A 33 | DBI5
ey 5
Y Yy w%UW~®
LLLLLLLLL 35 | DB17
t=—2-0.500.1 36 | G\D
L W=0.30+ 37 |y
*14.94+0.5 30.6410.2—s —»——=—().30+0.05 FPC+PI M W=0.30+0.05 37 | YU (NO)
pay P0.5*39=19.5010.07 38 | X1 (NC)
S 20.50£0.1 39 1YD (NO)
i 10 | xp (NO)
» LCM NOTES: Q > S 1 Rl =
.n\\. 1. DISPLAY TYPE: 3.2 INCH TFT Black MCU Interface BRI R A B2 ]
.n\. 2. BACKLIGHT: 6 CHIP WHITE LED, Parallel INTERFACE COVECH SHENZHEN CDTECH ELECTRONICS
v VF =2.7~3.3V;IF = 120mA FPC Connect i
A .nﬁ K 3. OPERATING TEMP: -20°C~+70°C Fr 0 anecny | Material code: PART NO
.n' 4. STORAGE TEMP: -30°C~+80°C TBD S032BQ24EN V1.0
.ﬁ 5.LCD IC: ST7789T3 DWN REV. | SHEET OF
DZ 6.Luminance:600cd/m2(Mi 2024.03.13 Add di LY 2024.03.13 V1.0 n
7.()" i 2024.03.11 Add RTP pads VIEWING FREE CHKD TOLERANCE UNLESS
CIRCUIT DIAGRAM 8. RoHS Compliant 10 2024.03.05 Update FPC OD DIRECTION LiHuang 20240313 | speciFiED 0.2
2024.02.21 First issue PROJECTION UNIT SCALE
REV. DATE VODIFICATION 3rd ANGLE mm 1:1

181720
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9. Packing

Packing Method

|——

(I 1T

%@@@@E

Put products onto the top __

Steps:
1. Put module into tray cavity
2. Tray stacking

()

3. Put 1 cardboard under the tray stack and 1 cardboard above
4. Fix the cardboard to the tray stack with adhesive tape

5. Put the tray stack into carton
6. Carton sealing with adhesive tape

Web: www.cdtech-lcd.com
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10. Precautions for Use of LCD modules

10.1 Handling Precautions

10.1.1. The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high
place, etc.
10.1.2. 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.
10.1.3. Do not apply excessive force to the display surface or the adjoining areas since this may cause the
color tone to vary.
10.1.4. The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this
polarizer carefully.
10.1.5. 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
10.1.6. Do not attempt to disassemble the LCD Module.
10.1.7. If the logic circuit power is off, do not apply the input signals.
10.1.8. To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.
10.1.8.1. Be sure to ground the body when handling the LCD Modules.
10.1.8.2. Tools required for assembly, such as soldering irons, must be properly ground.
10.1.8.3. To reduce the amount of static electricity generated, do not conduct assembly and other work under
dry conditions.
10.1.8.4. 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.
10.2 Storage Precautions
10.2.1.When storing the LCD modules,avoid exposure to direct sunlight or to the light of fluorescent lamps.
10.2.2.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%
10.2.3.The LCD modules should be stored in the room without acid, alkali and harmful gas.
10.3 Transportation Precautions
The LCD modules should be no falling and violent shocking during transportation, and also should avoid
excessive press, water, damp and sunshine.

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 20/20
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