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1. GENERAL INFORMATION

1.1 Features

1) Pixel Arrangement:
2) Interface Mode: SPI 4

3) Driver IC: ST7789V

4) Operation Temperature: -20~70°C
5) Storage Temperature: -30~80°C
6) Backlight Type: White LED

7) Display mode: Normally Black

8) Pixel Density: 220 PPI

9) LED life time: 30,000 Hours

RGB Vertical Stripe

1.2 Mechanical Specification

www.chinasunyee.com

Pixel Driving element < -
N
Screen Size . C\S;\S4 Inch Diagonal
Resolution C23Q0W)*3(RGB)*240(H) Dots
- 4
Interface / \ SPI - 4lane
Module Power Consumptlo “{ ) 0.28 Watt Typ.
2 4
Active Area ,&) N 28.22(W)*28.22(H) mm
Pixel pitch (W*&\/ 0.1155(W)*0.1155(H) mm
Tolerance: =
Module @)* *D) 35.35(W)*40.93(H)*4.2(D) mm 02
\I&{‘hance 250 cd/m? Typ.
m Direction All O’clock -
A\ g
C :WDisplay Color 262K Colors 8bits
~

Hi%: 400-660-3306
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2. ABSOLUTE MAXIMUM RATINGS

Power supplyl voltage VDD -0.3 4.6 A% Notel
Power supply2 voltage IOVCC -0.3 4.6 A% ‘ﬁb@\
Power supply3 voltage TP VDD -0.3 4.6 \Y ’ . \V
LED forward current Ir -0.001 30 mA For\sgc) fed,Notel
LED Reverse Voltage VR - 5 Vv Foreach led,Notel
s (N ai
Operating temperature Top -20 70 0((\ \) Notel,2
\
Storage temperature Tst -30 80 \ oc Notel,2
A
Humidity Ha 10 90 9%RH Notel,3
ON \’}
(Ta=+25°C,GND=0V)
Notel:If the module exceeds the absolute maximum ratings;1 y)be damaged permanently. Also
if the module operates with the absolute maximu or a long time, the reliability may
drop.

Note2: In case of temperature below 0°C,the res o%t) of liquid crystal (LC) becomes slower

and the color of panel darker than no
Note3: Temp. <60°C , 90% RH MAX.
Temp. >60°C , Absolute humidity shal

$

&
O
&

e less than 90% RH .
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4. I/0 CONNECTION & BLOCK DIAGRAM
4.1 1I/0 Connection

1 LED K P Power for Backlight Cathode
2 GND P Power Ground
3 LED_A P Power for Backlight Anode
4 CS I Chip selection pin
5 SPI_MISO 0 SPI interface output pin
6 RS Display data/command selection pin in 4-line serial interface.
I Second Data lane in 2 data lane serial interface.
7 RESET I Global reset for LCM, active is low
8 GND P Power Ground
9 TE Tearing effect signal is used to synchronize MCU to frame
O | memory writing.
10 SPI_SCL I This pin is used to be serial interface clock.
1 LCM_ID 0 ID Select.
12 SPI_MOSI I SPI interface input pin
13 Iovcc P Power supply to the I/O(1.8V).
14 GND P Power Ground
15 P o
VDD Power supply for analog circuit(2.8V).
ew | Sm o | meen
1 N GND P Ground.
2 A D7 INT 0 Interrupt signals for TP
AN SDA /o 12C data signals for TP
4 SCL I 12C clock signals for TP
5 RST I The signal will reset the TP, Signal is active low
6 TP-VDD2.8V P TP_VDD(2.8V) Power Supply for TP

[: Input; O: Output; P: Power
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4.2 Block Diagram

MCU and Display Module Interface Configuration
MCU Display Module
GND
VDD
IOVCC

LEDA
Power Block LEDK Power Block

vV .y

A 2 4

A 4

SPI_VDD2.8V
SPI SCL LCM
SPI_MOSI
SPI DSI Signal SPI_MISO
CS
RS

A4

Interface

\ A 4

A

vy

TP_VDD2.8V
TP _SCL

TP _SDA

12C TP INT TP
TP_RST
GND

\ 4

A
A 4

A 4

A
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S. ELECTRICAL CHARACTERISTICS
5.1 TFT-LCD Panel Driving Section

Power Supplyl Voltage VDD 2.5 2.8 3.3 \% AN
Power Supply2 Voltage IOVCC 1.65 1.8 33 \Y% (\\)
Power Supply3 Voltage TP VDD 2.5 2.8 33 A% \\’
Power Supply Current Ivpp - 30 - mA Notel
Logic Input High Voltage Vi 0.7VDD - VDD [~V 9 -
Logic Input Low Voltage Vi 0 - O.3VD(5\ . -
Panel Power Consumption Pvop - 0.084 L - \_) Watt Notel
Module Power Consumption Prem - 0.28 ﬂ-» Watt Notel,2
(Ta=+25°C,GND=0V)
Notel:Measurement Conditions (Video Mode): Full Screen Red ;VDD=2.8V,60Hz Refresh.

Note2: Pcm= Pvop+ Per, About PsL information, inferenc% 2 Back Light Driving Section.

5.2 Back Light Driving Section ®

Forward Voltage v 32 - A% Notel
Forward Current (&y - 60 - mA Notel
Backlight Power consumptiQIﬁ\W - 0.192 - Watt Notel
LED lifetime | > - 30000 - - Hours |  Note2

LED Quantity 3 PCS

(Ta=+25°C,GND=0V )~
Notel: The LE% condition is defined for each LED module (1 LED Serial, 3 LED Parallel).

: [F=20mA,Vr=9.6V(Typ.),Ta=25C,
Note2: T ife time” is defined as the module brightness decrease to 50% of original

s larger than 20mA
e
— A
LE D& =r LE DK
[ =

BACKL.IGHT CIECUIT DIAGRAM 20mA -LEDI} (3LEIDx)

LED VFf:3. 2V {(TYF)
I : &60ms

oS RS E

www.chinasunyee.com HL1f: 400-660-3306 Page: 10/ 19
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5.3 Power On/Off Sequence

5.3.1 Power On Sequence

— —— Trpw = +/- no limit Tfpw = +/- no limit
VDD o .-
vDDI T N
-—~—/ H Timing when the latter signal rises up to 90% of its typical value. i {\_7
e.g. When VDD comes later, this timing is defined at the cross |
point of 90% of 2.75V, not 90% of 2.6V !

e.g. When VDD comes later, this timing is defined at the cross

Timing when the latter signal falls up to 90% of its typical value. .
point of 90% of 2.75V, not 90% of 2.6V ’

Tfow.csx = +-no limit |
H = 4/ imi 1
;Trp\,l.l_gsx /- no limit

csx HorL | k4
] e o e — i
Trewgesx = + no limit .
RESX i T i | !
f : PW-RESX1 = MiN | e
{(Power down in § 30% 120ms % ;
sleep-out mode) i | .
i Trew.gesx = + no limit Tfewresx: = min O‘H"IS—N o
RESX 1 i
(Power down in 30;5,: \N‘

sleep-in mode) i
Tipw-resx1 is applied to RESX falling in the Sleep Out Mode.
Tfew.res<z is applied to RESX falling in the Sleep In Mode.

5.3.2 Power Off Sequence

The uncontrolled power-off means a situation which removed a battery without the controlled power off
sequence. It will neither damage the module or the host interface.
If uncontrolled power-0ff happened, the display will go blank and there will not any visible effect on the

display (blank display) and remains blank until ‘Power On Sequence” powers it up.

www.chinasunyee.com H 6 : 400-660-3306 Page: 11/19
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5.4 Timing Characteristics

5.4.0 12C interface timings
i- . i } ] (i
SDA | \
' -+ !
te tugy f; Ly Lai o bt
! - i =
SCL . |
r 1 I [ 1 I
Parameter Symbol Min. Max. Unit
SCL low period tio 1.3 - us
SCL high period thi 0.6 - us
SCL setup time for START condition st 0.6 - us
SCL setup time for STOP condition tst3 0.6 - us
SCL hold time for START condition thas 0.6 - us
SDA setup time tsio 0.1 - us
SDA hold time thaz O - us

Note: 3.3V i ifldER, 400Kbps & ifli& &,

Tardl 2K

L
A
VR i T1z0u
Host: Host:
:" L Set oulput Low Set input
voomw ——oy ¢
y T2=10ms e TE=Z00u
1 12C Addr select | rhieg’ .
J-Q—II- Host:Set output high or e TA=200US | i
love
INT . deaaas i
T
Host:Sel output low -: T7=100us } | Sms=<TE<20ms |
1
| | ]
Sms=<TB<10ms
[ [ i Hast:Sat inpat @IRST pin with RC circuit !
RESET X : HostSet outpat High @RS Tpin without RC circuit :
HostSel oulput low : ! '
I
A T S STy Rt
-
1
Touch Scan 5
T8=< 100ms I

www.chinasunyee.com HiE: 400-660-3306

Scan period T= (5~20ms)
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5.4.1 SPI AC Characteristics

CSX
2 ks Tsovew Tsover ]
C Toss | g
@ : " = TowTaiz,
SCL 7Z Tapw/ Ther | ¥
N Tsns "] T
DICX T | B
kil 7‘1 i Tacc Ton i
H— —
DOUT g: b ;E
Signal Symbol Parameter MIN MAX | Unit Description
Tess Chip select setup time (write) 15 ns
Tesu Chip select hold time (write) 15 ns
CsSX Tess Chip select setup time (read) 60 ns
Tece Chip select hold time (read) 65 ns
Tomw Chip select “H" pulse width 40 ns
Tscvew Serial clock cycle (Write) 66 ns
-write command & data
Touw SCL “H" pulse width (Write) 15 ns
ram
o Tow SCL“L" pulse width (Write) 15 ns
Tscyer Serial clock cycle (Read) 150 ns
-read command & data
Tsur SCL "H" pulse width (Read) 60 ns
ram
Tar SCL “L” pulse width (Read) 60 ns
T DICX setup time 10 ns
DICX =
Tocu D/CX hold time 10 ns
SDA Tsos Data setup time 10 ns
{DIN) Teou Data hold time 10 ns
- Tacc Access time 10 50 ns | For maximum CL=30pF
Ton Qutput disable time 15 50 ns For minimum CL=8pF

www.chinasunyee.com H 1% : 400-660-3306 Page: 13/ 19
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5.5 Timing Diagram

5.5.1 Horizontal +Vertical Timings

VS

Invisible image
= Timing information which cannot be seen on the display
=blank time
DE="0" (low)

VP
VDISP

VFP

Visible image
=whick can be seen on the display
= active area

DE="1" (high)

Horizontal Sync.

HPWHBP HDISP HEP
» s "
5.5.3 Timing Parameters
Parameter Symbol Value Unit
Min Typ. MAX.
Bit rate per lane BRruy - - 1000 Mbps
Active pixel per line HACT - 240 - Pixels
Horizontal back porch tusp - 24 - DCLK
Horizontal sync detive tHsA - 10 - DCLK
Horizontal froht porch turp - 32 - DCLK
Active pixel per frame VACT - 240 - H
Verticakback porch tvep - 16 - H
Veftical sync active tvsa - 10 - H
Vertical front porch tvep - 12 - H
www.chinasunyee.com H 6 : 400-660-3306 Page: 14/ 19
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6. OPTICAL CHARACTERISTICS

Parameter | Symbol | Condition | Min. Typ. Max. Unit | Remark
ZH (iies g | sAME | BAE | KA | B | R
Contrast Ratio | C/R 0=0° - 900 - - Note(4)
NTSC Ratio S 0 =0° - 50 - % Note(7)
Luminance L 0 =0° - 250 - cd/m2”| Note(5)
Luminance 0 =0° 80 85 \ % | Note(3)
uniformity
Response Time | Tr+ Tr 25°C - 35 50 ms Note(2)
Wx 0.295
Wy 0.325
Rx 6=0° 0.626
(Center)
Ry Normal 0.310 NTSC
Color vieiing 0.03 +0.03 |(xy) | Note()
Coordination G R 0.296
B/L )On
Gy 0.518
Bx 0.144
By 0.139
0L 70 80 -
i 70 80 i
Miewing Angle C/R>10 Degree | Note(1)
70
0u 80 -
0 b 70 80 i

Test Conditions:
1. VDD=2.8V, [r=40mA (Backlight current), the ambient temperature is+25°C.
2. The test systems refer to Note 8.

www.chinasunyee.com H 1% : 400-660-3306 Page: 15/ 19
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Notel: Definition of Viewing Angle: The viewing angle range that the CR>10

Su

12" o’clock
d»=80°
/

6" o'clock
»=270°

Note2: Definition of Response time: Sum of Tr and Tr

Black White Black

§ 100%

an 0%

3

<

D

5

— 10%

& /

Tr Tf

Note 3: Definition of Luminance Unifermity: Active area is divided into 9 measuring areas,
every measuring point is placed at the center of each measuring area.

Min Luminance of white among 9-points

i Uniformin = . | — x100%
vminance LRl = "Max Luminance of white among 9-points R

A
A
Y
A

e /3. /3. Hf6.|
*|

P S—— L

Vi3

| SN —

V3.

} v/6.

FPC+

Note4: Definition of Contrast Ratio (CR): measured at the center point of panel

Contrast ratio (CR) = Luminance measured when LCD on the " White" state

Luminance measured when LCD on the "Black" state

www.chinasunyee.com H 6 : 400-660-3306 Page: 16/ 19
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Note 5: Definition of Luminance: Center Luminance of white is defined as luminance values of
Ipoint average across the LCD surface.

Note 6: Definition of Color Chromaticity (CIE 1931)

Color coordinates of white & red, green, blue measured at center point of LCD.

Note 7: Definition of NTSC ratio:

Area of RGB triangle
Area of NTSC triangle

NTSC ratio =

520

Note 8: Definition of ’ 193l £IE EhrommEroyte Dasrcmm optical
measurement system.

The optical characteristics should be nifeasured’in dark room. After 5 minutes operation, the
optical properties are measured at the center point of the LCD screen.(Response time is measured by
Photo detector TOPCON BM-7, Field‘ef view: 1°/Height: 500mm.)

Photo detector MNormal line
e=p=0"
— 1
=90°
500mm 12 o’clock direction

e
-
®=180° & / ®=0°

e
- g Active Area
i z

i

-~
L=270"°
6 o'clock direction

www.chinasunyee.com H 6 : 400-660-3306 Page: 17/ 19
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7. RELIABILITY

High Temperature Storage Ta =+80°C / 96Hours Notel,2,3
Low Temperature Storage Ta =-30°C / 96Hours Notel,2,3
High Temperature Operating Ta =+70°C / 96Hours Notel,2,3

Low Temperature Operating

Ta =-20°C / 96Hours

Notel,2.3

Temperature Cycle storage Test

-20°C/30min 5+70°C /30min for 4\1\1)&92,3

30cycles, Transfer time less than Smin

7

Thermal humidity storage Test 60°C x 90%RH / 96Hours (" Note2,3
> (]
Package Vibration Test Frequency: 10Hz~5 SHZ,Amplitud@sQ, 1 Note2
hrs for each direction O&X, Y,
Packing shock test Note2

A
Drop to the ground frog ;6\,ﬁcheight,

1 corner, 3 edggs, aces.

Inspection after Test:

N
Notel:Ta is the ambient temperature of samples. %

Note 2: In the standard condition, there shall be no pr: ﬁ%{ lem that may affect the display
function. After the reliability test, the product only, % s operation, but doesn’t guarantee all the
cosmetic specification. Q)

Note 3: Before cosmetic and function tests ,@ct must have enough recovery time, at least 2

hours at room temperature. %
‘&

¥
NS
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8. PACKAGE DRAWING

14. PACKING SPECIFICATIONS
141 INNEFR BOX SPECIFICATIONS

Tray

Ten (**) trays with Product

TBD

(To be updated after customer
approval for new packing.)

* LCD modules per tray
R
o = -'lf'
1 g
TBD

+ empty tray as cover = Eleven (**)} frays

M aster carton

Insert four (4) inner cartons within a master carton.
Mazinmom quantity per a master cartom : ¥ ® ¥ x ¥ =%¥¥ppg

www.chinasunyee.com
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