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1. Introduction

1.1 Scope of application

LCD specification: Dots 240xRGBx320

As to basic specification of the driver IC, refer to the IC (Sitronix:ST7789T3)
specification and data book.

All material & processing of the LCD module should be Lead Free.

1.2 TFT features:

Structure: TFT PANNEL+IC +FPC+BL+RTP;
IPS Type LCD

240 dot-segment and 320 dot-common outputs;
65K\262K Color can be selected by software;
White LED back light;

SPI\MCU\RGB interface

1.3 Applications:



VOURIaike

KR & 8 —

2. LCM General specification

ITEM Sandard value Unit
LCD Type Normally black --
Drive element TFT active matrix -
Number of pixels 240*3RGB(H)X320(V) Dots
Pixel arrangement RGB stripe --
Pixel Pitch (H*V) 0.180(H) x0.180 (V) mm
Active area 43.20(H) x 57.60(V) mm
LCM Size(W*H*T) 50.00(W)x69.20(H)x2.00(T) mm
LCM+RTP Size(W*H*T) 49.40(W)x68.50(H)x3.60(T) mm
Viewing direction ALL O’CLOCK -
TFT Driver IC ST7789T3 -
TFT interface SPI\MCU\RGB interface -
Approx. Weight TBD g

Touch structure

Touch Driver IC

Touch Interface
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NOTES:
DISPLAY TYPE: 2.8”, 240%320 TFT LCD
DISPLAY MODE: transmissive Normally Black

1.
2.
3.
4.
5.

VIEWING DIRECTION:
DRIVER IC:ST7789T3
LCM (White 9 AVG 1/9) :
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6. BACK LIGHT: 6 chip white LEDs 1f=120mA, Vf=2.8V-3.2V
7. OPERATING TEMP: -20° C TO 70° C, STORAGE TEMP: -30° C TO 80° C PART RONE
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter NO. 7 ET028QV03-TT NO. 7 OO
Unspecified Tolerances: #0. 20mm np— X o . .
Modification mark: DRAWN BY: LIU DATE: PROJECTION: \@\ﬂ’
9. SUGGESTION:TP window size unilateral increase 0.370.5mm than LCM A.A CHECKED BY: DATE: TS Tﬁ.ﬁ i
10. REQUTREMENTS ENVIRONMENTAL PROTECTTON: RoS JR— i o
8 7 6 5 i 4 3 7 2 7 1
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3.Absolute Maximum Rating

Characteristics Symbol Min Max. Unit
LCM Operating Temperature Torr -20 +70 °C
LCM Storage Temperature Tste -30 +80 °C
TP Operating Tt ture & Humidit
perating Temperature umidity Torn 20 +70 °C
(20% ~ 90%RH)
TP SSt it ture & Humidit
orage Temperature umidity Tere 30 +80 °C
(20% ~ 90%RH)
Humidity RH - 90 %
4.Electrical Characteristics
4.1 TFT DC Characteristics
Characteristics Symbol Min. Typ. Max. Unit
Supply Voltage for I1/10 VDDIO 1.65 1.8 3.3 V
Supply Voltage for(DC/DC) VDD 2.5 2.8 3.3 \%
Supply Voltage for(DC/DC) AVDD \%
Supply Voltage for(DC/DC) AVEE Vv

4.2Back-Light Unit Characeristics

The back-light system is an edge-lighting type with 6 white LEDs. The characteristics of the back-light are

shown in the following tables.

Characteristics Symbol | Min. | Type | Max. Unit | Notes
Forward Voltage Vr 2.8 - 3.2 V -
Forward current IF -- 120 - mA -

Luminance(With LCD+RTP) Lv 350 -- cd/m? -
LED life time N/A -— 30,000 - Hr Note 1

Note:

(1) The “LED life time” is defined as the module brightness decrease to 50% of original brightness at

[1=20mA/LED. The LED life time could be decreased if operating I is larger than 25mA/LED.
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Backlight circuit diagram shown in below:

o
O PINKI>
e
— >F——oPIN®K2>
N
SO PINK3
PINCA> O—ro py
—— > F——oPINtK 4>
P
— o ——oPINKSD
o
— o F——oPrPINKED
5. Module Function Description
LCM Pin Descriptions
Pin No. Symbol Functional
1 GND Power Ground
2 XR Touch panel coordinate in the Right
3 YD Touch panel coordinate in the Down
4 XL Touch panel coordinate in the Left
5) YU Touch panel coordinate in the Up
67 I0VCC (1. 8V) 1/0 Voltage (VDDI to DGND): 1.65V ~ 3.3V
879 VDD (2. 8V) Power supply 2.5V = 3.3V
10 IM2
DB[17:10],
1 0 0 0 80-16bit parallel I/F I
DBI[8:1]
1 0 0 1 80-8bit parallel I'F II DB[17:10]
11 ML 1 0 1 0 80-18hit parallel I/F I DB[17:0],
1 0 1 1 80-9bit parallel I/F II DB[17:9]
SDA: in/
1 1 0 1 3-line 9bit serial I'F OO
SDO: out
SDA:In/
12 IMO 1 1 1 0 | 4-line 8bit serial I/F II
SDO: out
13 RESET Reset signal input terminal. Active at ‘L’ .
14 CSX A chip select signal
15 RS/SCL Register selection signal.
16 WR/RS Write strobe signal.
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17 RD Read data at the rising edge.
18 VSYNC Vertical sync. Signal in RGB I/F.
19 HSYNC Horizontal sync. Signal in RGB I/F.
20 ENABLE Data enable signal in RGB I/F mode 1.
21 PCLK Pixel clock signal in RGB I/F.
22 SDA SPl interface input pin.
23740 DBO~DB17 RGB interface or MCU parallel interface data bus.
41 SDO SPI interface output pin.
42 GND Power Ground
43 LEDA POWER SUPPLY+ FOR BACKLIGHT ANODE
44749 LEDK1 LEDK6 | POWER SUPPLY- FOR BACKLIGHT CATHODE
20 GND Power Ground
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6. Timing Characteristics

VDDI and VDD can be applied in any order.

In CABC function application, VDDI power on need delay 5ms after VDD has been supplied.

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, if LCD is in the Sleep In mode, VDDI or VDD can be powered down minimum Omsec after
RESX has been released.

C5X can be applied at any timing or can be permanently grounded. RESX has priority over CSX.

Nofe 1: There will be no damage fo the display module i the power seguences are nof mef.

Nofe 2: There will be no abnormal vizible effects on fhe dispiay panel during e Fower On/OF Sequances.

Nofe 3: There will be no abnormal vizible effects on fhe dispiay bawean end of Power On Seqguence and before receiving Sleep Cuf
caommand. Also befween receiving Sleep In command and Power OfFf Sequeance.

Nofe 4: If RESX line is nof held sfabie by hos dunng Fower On Seqguence as defined in fhe seguence below, fhen it will be necessary fo
apply a Hardware Resef (RE 5X) affer Hosf Power On Sequence is compiefe fo ensure comed operation. Othenwvize funciion is nof
guaranfesad.

The power onfoff sequence is illustrated below

Trew = +/= no limit Tfew = +/= no limit — 4
VDD 4 N
i i
= —
VDDI 7 5
-——/7 Timing when the latter signal rises up to 90% of its typical valua. L—
e.g. When VDD comes later, this timing is defined at the cross
point of 90% of 2.75V, not 90% of 2.6V,
Timing when the latter signal falls up to 90% of its typical value.
&.g. Whan VDD comes latar, this timing is defined at the cross
point of 90% of 2.75V, not 90% of 2.6V
e Tfewcex = +'=no limit
Trewecex = +/- no limit
csx HorlL
Trpw.pig;( =+ no limit
RESX IR
(Power down in . o Tewaesx: = min T
0% 120ms
sleep-out mode) .
* Trpw.peex = + no limit Tleswepegys = min ﬂm&—ii: f——
RESX \q
(Power down in e ik
sleep-in mode) 30% i

Tiearesa is applied o RESX falling in the Sleap Out Made.
Tfosreas s applied o RESX falling in the Sleap In Made.
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8080 Series MCLU Parallel Interface Characteristics: 18/16/9/8-bit Bus
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Figure 1 Parallel Interface Timing Characteristics (8080-5eries MCU Interface)

VDDI=1.65 fo 1.3V, VDD=24 fo 13V, AGND=DGND=0V, Ta=25C

Signal Symbol Parameter Min | Max | Unit Description
TasT Address setup time 0 ns
DICx -
Tant Address hold time (Write/Read) 10 ns
Tomw Chip select “"H” pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
s Tres Chip select setup time (Read |10) 45 ns
Trcsru Chip select setup time (Read FM) | 355 ns
TecsrF Chip select wait time (Write/Read) 10 ns
Tess Chip select hold time 10 ns
Twe Wite cycle 66 s
WRX T Control pulse “H” duration 15 ns
TwmL Control pulse “L" duration 15 ns
Tre Read cycle (10) 160 ns
RDX (1D} Trow Contral pulse “"H” duration (10 a0 ns When read ID data
TroL Control pulse “L” duration (1D 45 ns
Trorm Read cycle (FM) 450 ns
ROX VWhenread from
Trowru Contral pulse “H™ duratian (F M) a0 rs
(FM frame memaory
TrouAa Contral pulse “L” duration (F M) 365 ns
D[17:0] Tost Data setup time 10 ns For CL=30pF
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Tour Data hold time 10 ns
Trar Read access time (ID) 40 ns
Trarrm Read access time (FM) 340 ns
Toon Output disable time 20 80 ns

Table 4 8080 Parallel Interface Characteristics

T s e—s! T, Tg ! i—s' T

Viw=0.7 x VDDI

V,=0.3 x VDDI Vig=0.2 x VDDI

Te=Tr<=15r8 Tr=Te<=15n5

Figure 2 Rising and Falling Timing for 1/ Signal

Figure 3 Write-to-Read and Read-to-Write Timing
Note: The rising ime and falling time (T, TH of inpwt signal and fall ime are specified at 15ns orless. Logic high and low levels are

specified as 30% and T0% of VDD for Input signals.

10
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Serial Interface Characteristics (3-line serial):
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Figure 4 3-line serial Interface Timing Characteristics
VODN=1.65 to 33V, VDD=24 to 3.3V, AGND=DGND=0V, Ta=257T
Signal Symbol Parameter Min | Max | Unit Description
Tces Chip select setup time (write) 15 ns
Tesn Chip select hold time (write) 15 ns
CSX Tess Chip select setup time (read) 60 ns
Tscc Chip select hold time (read) 65 ns
Terw Chip select "H" pulse width 40 ns
Tacvow Serial clock cycle (Write) 16 ns
Tsrw SCL “H" pulse width (Write) 7 ns
S L E SCL “L" pulse width (Write) 7 ns
L
Tscver Serial clock cycle (Read) 150 ns
Tsnm SCL"H" pulse width (Read) 60 ns
Tar SCL"L" pulse width {(Read) 60 ns
SDA Tsos Data setup time 7 ns
(DIN) Tson Data hold time T ns
Tace Access time 10 50 ns For maximum CL=30pF
DOUT o
Tom Output disable time 15 50 ns For minimum CL=8pF

Table 5 3-line serial Interface Characteristics
Note1: The nsing time and faling time (Tr TI) of input signal are specified at 15 ns or less. Logc high and low levels are specified as
30% and 70% of VDOV for input sigrals

Note2 in the read sequence of serfal interface, the S00nsec delay time is needed between read command and first read clock..

11
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Serial Interface Characteristics (d4-line serial):
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Figure 5 4-line serial Inter face Timing Characte ristics

VDDI=1.65 fo 33V, VOD=24 fo 33V, AGND=DGND=0V, Ta=257C

Signal Symbol Parameter MIN | MAX | Unit Description
Tess Chip select setup time (write) 15 ns
Tesn Chip select hold time (write) 15 ns
CSX Tees Chip select setup time (read) &0 ns
T=cc Chip select hold time (read) 65 ns
Tomw Chip select “H" pulse width 40 s
Tacvow Serial clock cycle (Write) 16 ns
-write command & data
T s SCL“H" pulse width (VWrite) T s
ram
BEE. Taw SCL"L" pulse width (Write) T s
Taoven Serial clock cycle (Read) 150 ns
-read command & data
Tar SCL “H” pulse width (Read) &0 s Y.
Tan SCL “L" pulse width (Read) &0 rs
Tocs DICK setup time 10 ns
DiCX
Toou D/CX hold time 10 s
SDA Tens Data setup time T ns
(DIM) Tems Data hold time T ns
o Tacc Access time 10 50 ns | For maximum CL=30pF
Tou Output disable time 15 50 ns For minimum CL=8pF

Table 6 4-line serial Interface Characteristics
NafeT : The nzing fime and falliing fime (Tr, T} of inpuf signal are specified af 15 nz or less. Logic high and jow levels are specifiedas
30% and 70'% of VDD for input signals

Nofe2: in the read sequence of senal inferface, the S00nsec delay fime is neaded befween read command and firsf read clock.

12
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Figure 6 RGB Interface Timing Characteristics

VDDI=1.65 to 3.3V, VDD=24 fo 3.3V, AGND=DGND=0V, Ta=25C

Signal Symbol Parameter MIN | MAX | Unit Description
HSYNC,
Tevncs WVEYNC, HSYNC Setup Time 30 - ns
VEYNC
Tens Enable Setup Time 25 - ns
ENABLE
Tenu Enable Hold Time 25 - ns
PWDH DOTCLK High-level Pulse Width =] - ns
PWDL DOTCLK Low-level Pulse Width =] - ns
DOTCLK
Tevco DOTCLK Cycle Time 120 - ns
Trghr, Trghf DOTCLK Rise/Fall time - 20 ns
s Teos PD Data Setup Time 50 - ns
Trou PD Data Hold Time 50 - ns
Table 7 18/16 Bits RGB Inter face Timing Characteristics
Signal Symbol Parameter MIN | MAX | Unit Description
HSYNC,
Tewmucs VSYNC, HSYNC Setup Time 35 - ns
VEYNC
ENABLE Tens Enable Setup Time 35 - ns
Tenn Enable Hold Time a5 - ns
PWDH DOTCLK High-level P ulse Width 35 - ns
PWDL DOTCLK Low-level Pulse Width 35 - ns
DOTCLK
Teveo DOTCLK Cycle Time 80 - ns
Trghr, Trghf DOTCLK Rise/Fall time - 10 ns
e Tros PD Data Setup Time 35 - ns
Teom PD Data Hold Time 35 - ns

Table 8 6 Bits RGB Interface Timing Characieristics

13
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Reset Timing:
Shorter than Sus y i
—r o Tow—
: : : H
{ i
i I
IH_TRT _.J'
Display } = =
- : Initial condition
status Normiat operation >< During reset >{ (Default for HAW resef)
Figure 7 Reset Timing
VDDI=1.65 fo 33V, VDD=2 4o 33V, AGND=DGND=0V, Ta=25C
Related Pins | Symbaol 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

Table 9 Reset Timing

Nofes:
1. The resel cancelinclude s also required fime for loading ID byfes VCOM zeffing and ofher seflings from NVM (or similar dewice) fo
registers. This loading is dane every fime when there is HW resef cancel fime (IRT) within 5 ms affer a rizing edge of RESX.

2. Spike due io an elecfrosfatic discharge an RESX line does not cause imegular sysfem reset according fo fhe fabie below:

RESX Pulse Action
Shorter than Sus Reset Rejected
Longer than Sus Reset

Between 5Sus and Sus Reset starts

3. During the Resefting penod, fhe display will be blanked [The display is enfering blanking sequence, which maximumn fime is 120
ms, when Resef Starts in Sleep Ouf —mode. The dispiay remains fhe blank sfafe in Sieep in —mode.) and then refum fo Defaulf condifion
for Hardware Resal.

4. Spike Rejedtion also applies during a valid reset puise as shown balow:

Reset is accepted
W

-iH'- - Less than 20us width positive spike will be rejected.

5 When Resef applied during Skeep In Mode.
6. When Resef applied during Sieep Ouf Mode.
7. It is necessary fo wait Smzec after releazing RESX before sending commands. Also Sieep Ouf command cannof be senf for

120msec

14
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7.0ptical Characteristics

<Table 5. Optical Specifications> [Ta=25+2°C]
Parameter Symbol | Condition | Min. Typ. | Max. Unit Remark
e, 75 80 - Deg.
e Horizontal
Viewing 0, 75 80 - Deg.
Angle = CR >10 = = i Note 4.1
Range | \ertical 12 :
A 75 80 - Deg.
Contrast Ratio CR 1000 | 1200 - APE
Q= Note 4.2/4.3
Cell Transmittance Tr 4.5 4.8 - % ote 4.2/4.
Rx 0.655 | 0.658 | 0.661
Ry 0.335 | 0.338 | 0.341
Gx 0.259 | 0.262 | 0.265
Reproduction Gy 00" 0597 | 06 | 0.603 With
o BLU
Bx
of color 0.131 | 0.134 | 0.137 @C Light
By 0.134 | 0.137 | 0.14 Mote 4 4
Wx 0.305 | 0.308 | 0.311
Wy 0.336 | 0.339 | 0.342
Color Gamut e=0° 65 70 - %
Ton P
Response Time + TE*ESQC - 30 35 ms Mote 4.5
Toff S

15
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Note 1: Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing
angles are determined for the horizontal or 3, 9 o'clock direction and the vertical or 6, 12 o'clock
direction with respect to the optical axis which is normal to the LCD surface (see Figure 8).

<Figure 8. Viewing Angle Range Is Defined As Follows>

upP
(12 o'clock)  ©-00
@=900"
yu'.
LEFT ; <eoyp--- RIGHT
(9 o'clock) TFT_LC (3 o'clock)
$=1800 ule ®=00
"-J!rd
DOWN
(6 o'clock)
®=2700

Note 2: Contrast measurements shall be made at viewing angle of ©@=0° and at the center  of
the LCD surface. Luminance shall be measured with all pixels in the view field set first to white,
then to the dark (black) state. Luminance Contrast Ratio (CR) is defined mathematically.

CR Luminance when displaying a white raster

Luminance when displaying a black raster

MNote 3: Transmittance is the Value with Polarizer.

Note 4: The color chromaticity coordinates specified in Table 16 shall be calculated from the
spectral data measured with all pixels first in red, green, blue and white. Measurements shall be

made at the center of the panel.

Mote 5: The electro-optical response time measurements shall be made as Figure 9 by
switching the “data” input signal ON and OFF. The times needed for the luminance to change
from 10% to 90% is Tr, and 90% to 10% is Tf.

<Figure 9. Response Time Testing>

Tf Tr
g - |- — - -
100 ————
90| i 1
Optical
Response
1
0 white A ') whits
black

16
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8. Reliability Test Item

6 Thermal and cold shock

Static state, -20°C (30min) ~60°C

(30min) , 50 cycles

No. Test Item Test Condition Notes
1 High Temp. Storage +80°C / 96H 1. Functional test isOK.
2 Low Temp. Storage -30°C / 96H Missing Segment,short,
: : unclear segment

3 High Tempe. Operating +70°C / 96H non-display.display abnormally
4 Low Tempe. Operating -20°C / 96H and liquid crystal leakare

High Temperature un-allowed.
5 o 50°C x 90%RH /96H

/Humidity storage 2. No low

temperature bubbles,end seal

loose andfall, frame rainbow.

9. Packing Method----TBD

- END -

17



