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2. General Description

3.2”(diagonal), 240 x3 RGB x 320 dots, 262k colors, Transmissive, TFT LCD module.
Viewing Direction: 120’clock.

Driving IC:
SPI 4W
Logic voltage: 2.8V (typ.).

Without touch panel.

ST7789V

3. Mechanical Specifications

The mechanical detail is shown in Fig. 1 and summarized in Table 1 below.

Table 1
Parameter Specifications Unit
Outline dimensions 55.04 (W) x77.20(H) x 2.58 (D) mm
TP view area — mm
F 5 TP active area — mm
Color TFT LCD active area 48.60(W) x 64.80(H) mm
240xRGBx320 Display format 240 x3 RGB x 320 dots
Color configuration RGB stripes _
Pixel pitch 0.2025 x 0.2025 um
Weight TBD grams
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Figure 1: Outline Drawing
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Table 2: Pin assignment

1 GND Ground

2 RS -This pin is used to be serial interface clock.

3 CS -Chipselection pin

4 SCL -Display data/command selection pin in parallel interface.
5 SDA Serial communication data input

6 RESET A reset pin

7 VDD Power Supply for 1/0O System.

8 GND Ground

9 LEDA Backlight power supply positive

10 LLEDK Backlight power supply negative
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5. Absolute Maximum Ratings
5.1 Electrical Maximum Ratings — for IC Only
Table 3: Electrical Maximum Ratings — for IC
Parameter Symbol Min. Max. Unit | Note
Power supply voltage (VDD) VDD 0.3 +4.0 \Y% 1
Power supply voltage (IOVCC) IOVCC -0.3 +3.6 Y 1
Note:
1.I0VCC,VCI, GND must be maintained.
2.The modules may be destroyed ifthey are used beyond the absolute maximum ratings.
5.2 Environmental Condition
Table 4
Operating Storage
¢ - temperature
Item engzraﬂ e (Tstg) Remark
P (Note 1)
Min. Max. Min. Max.
Ambient temperature 20, C +70, C 30, C +80, C Dry
0
Humidity (Note 1) 80% max. RH ff)r Ta 40C . No
<50% RH for 40C < Ta Maximum operating temperature | condensation
Note 1: Product cannot sustain at extreme storage conditions for long time.
6. Electrical Specifications
Typical Electrical Characteristics
AtTa=25, C,VCI=2.6Vt03.3V,IOVCC= 1.65V to 3.3V GND=0V.
Table 5
Parameter Symbol Conditions Min. Typ. Max. | Unit
Supply voltage (analog) VCI-GND 2.6 2.8 3.3 \Y%
Supply voltage (logic) | IOVDD-GND 1.65 1.8 3.3 \
Supply current VCI=2.8V
(Logic & LCD) Icc - ) ) 10 mA
Supply voltage of white VLED Forward current
LED backlight =V(BL+)- 100 mA 3.0 3.2 3.4 A%
V(BL-)
; Number of LED
Luminance dies = 5 260 2
(on the module surface) ) ) cam
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7. Optical Characteristics
7.1 Optical specification
Item Symbol |Condition| Min. Typ. Max. Unit Note
Transmittance
(without Polarizer) T(%) - - 18.0 - -
Contrast Ratio CR ©=0 400 500 - - (1)(2)
Rising | Te | Normal | 4 8
viewing
Response angle msec (1)(3)
time Falling Tr - - 12 24
Color gamut S(%) 60 %
White Wy 0.283 | 0.303 | 0.323
Wy 0.305 | 0.325 | 0.345
Red Rx 0.606 | 0.626 | 0.646
Color Ry 0.314 | 0.334 | 0.354 (1)(4)
chromaticity CF gl
Gx 0.257 | 0.277 | 0.297 glass
(CIE1931) Green (C-light)
Gy 0.529 | 0.549 | 0.569
Bx 0.122 | 0.142 | 0.162
Blue
By 0.102 | 0.122 | 0.142
oL 35 45
Hor.
. Or 35 45
Viewing angle CR>10
Bu 35 50
Ver.
©p 10 20
Optima View Direction 12 O’clock (5)

7.2 Measuring Condition

m Measuring surrounding : dark room
m Ambient temperature : 25+2°C

= 15min. warm-up time.

7.3 Measuring Equipment

m FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity
and BM-5A for other optical characteristics.
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12’ o’clock
O=90° Luminance with all pixels white
CR

Luminance with all pixels black

<L

/

Note (1) Definition of Viewing Angle : Oy Note (2) Definition of Contrast Ratio(CR) :
/
/

O=180° "~/ /T T/ T T T O=0°

6’ o’clock
O=270°
Note (3) Definition of Response Time : Sum of Tgr and T¢
white(TFT OFF) | black % (TFT ON) white(TFT OFF)
-
Tr \ TF
100% & g O o B O
90% | Wl S
Optical
response 0% | N
0% N
» time

Note (4) Definition of optical measurement setup

Photo-detector (BM-5A)

o 50cm

] :I< Center of panel
Field=1°
LCD panel /'_
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8. Timing Characteristics

8.4.3  Serial Interface Characteristics (4-line serial):
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Figure 5 4-line serial Interface Timing Characteristics
VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=-30 to 70 ¢
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
Tenw Chip select “H” pulse width 40 ns
Tscvew Serial clock cycle (Write) 66 ns
-write command & data
Tsuw SCL “H” pulse width (Write) 15 ns ram
Tsiw SCL “L” pulse width (Write) 15 ns
SCL
Tscver Serial clock cycle (Read) 150 ns
-read command & data
Tsur SCL “H” pulse width (Read) 60 ns ram
Tsir SCL “L” pulse width (Read) 60 ns
Tocs D/CX setup time 10 ns
D/CX
TocH D/CX hold time 10 ns
SDA Tspos Data setup time 10 ns
(DIN) TsoH Data hold time 10 ns
Tacc Access time 10 50 ns | For maximum CL=30pF
bout For minimum CL=8pF
Ton Output disable time 15 50 | ns | "Of MimmumLLECP

Table 6 4-line serial Interface Characteristics

Note : The rising time and falling time (Tr, Tf) ofinput signal are specified at 15 ns orless. Logic high and low levels are specified as
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9. Reliability Test Item

Test Item Sample Type Test Condition Test result determinant gist
High temperature | Normal temperature 70+3°C;96H the inspection of
storage Wide temperature 80+3°C;96H appearance and function

Low temperature

Normal temperature

-20+3°C;120H

character.

/humidity operation

storage Wide temperature -30+3°C;120H
High temperature | Normal temperature| 50°C=+3°C,90%+3%RH;96H
/humidity storage Wide temperature | 60°C+3°C,90%+3%RH;96H
High temperature | Normal temperature 60+3°C:96H
operation Wide temperature 70+3°C;96H
Low temperature Normal temperature 0+3°C;96H
operation Wide temperature -20+3°C;96H
High temperature | Normal temperature| 40°C+3°C,90%+3%RH;96H

Wide temperature

50°C+3°C,90%+3%RH;96H

no objection of the function
character; no fatal objection of]
the appearance.

Temperature Shock

Normal temperature

-20+3°C,30min—70+3°C,30
min;10cycle

inspect the objections
appearance . function & the

whole structure

Wide temperature

-30+£3°C,30min
80+3,30min;10cycle

The inspection of appearance.

function & the whole structure
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10. Suggestions for using LCD modules
10.1 Handling of LCM

1. The LCD screen is made of glass. Don't give excessive external shock, or drop from a high place.

2. Ifthe LCD screen is damaged and the liquid crystal leaks out, do not lick and swallow. When the liquid

is attach to your hand, skin, cloth etc, washit off by using soap and water thoroughly and immediately.

3. Don't apply excessive force on the surface ofthe LCM.

4. If the surface is contaminated ,clean it with soft cloth. If the LCM is severely contaminated , use]
Isopropyl alcohol/Ethyl alcohol to clean. Other solvents may damage the polarizer . The following
solvents is especially prohibited: water , ketone Aromatic solvents etc.

5. Exercise care to minimize corrosion ofthe electrode. Corrosion ofthe electrodes is accelerated by water
droplets, moisture condensation or a current flow in a high-humidity environment.

6. Install the LCD Module by using the mounting holes. When mounting the LCD module make sure it is

free of twisting, warping and distortion. In particular, do not forcibly pull or bend the I/O cable or the

backlight cable.

7. Don’t disassemble the LCM.

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

- Be sure to ground the body when handling the LCD modules.
- Tools required for assembling, such as soldering irons, must be properly grounded.
- To reduce the amount of static electricity generated, do not conduct assembling and other work
under dry conditions.
- The LCD module is coated with a film to protect the display surface. Exercise care when peeling
off this protective film since static electricity may be generated.
9. Do not alter, modify or change the the shape ofthe tab on the metal frame.

10. Do not make extra holes on the printed circuit board, modify its shape or change the positions of]
components to be attached.

11. Do not damage or modify the pattern writing on the printed circuit board.

12. Absolutely do not modify the zebra rubber strip (conductive rubber) or heat seal connector

13. Except for soldering the interface, do not make any alterations or modifications with a soldering iron.
14. Do not drop, bend or twist LCM.

10.2 Storage
1. Store in an ambient temperature of 5 to 45 C, and in a relative humidity 0f40% to 60%. Don't expose to
sunlight or fluorescent light.

2. Storage in a clean environment, free from dust, active gas, and solvent.

3. Store in antistatic container.
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11. Packing (Reference only)
Packing Method

bending tape

. ff"-‘-‘:‘_:".':‘r.

1. Put module into tray cavity :

2. Tray stacking

! | o~

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.
-END -




