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1. Introduction

1.1 Scope of application

This LCD module should be designed for mobile phone use.

LCD specification: Dots 240xRGBx320.

As to basic specification of the driver IC, refer to the IC (Orise:ST7789V)
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+CTP;
ALL O’CLOCK Type LCD

240 dot-segment and 320 dot-common outputs;
262K Color can be selected by software;

White LED back light;

16bit MCU interface

TP interface: 12C

1.3 Applications:

Motorcycle dashboard
Electric Animation Dashboard
Medical display

Engineering vehicle display

Outdoor highlight equipment
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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)x 0.180(V) mm
Active area 43.20(H) x 57.60(V) mm
Viewing direction ALL O’CLOCK
TFT Driver IC ST7789V -
TFT interface 16bit MCU interface -
Approx. Weight TBD g
LCM Size(W*H*T) 50.00(W) x69.20(H) x2.11(T) mm
LCM+CTP Size(W*H*T) 52.90(W) x79.30(H) x3.71(T) mm
Touch structure G+G
Touch Driver IC GT911 -

Touch Interface

12C




8 v 6 5 Il 4 3 2 1
PIN|  NAME
52.9+0.1(LENS OD) . GAD
-5 2 GND
28 ~——44+0.15(LENS VA) 4.45 3.71£0.2(TOTAL) 52,9+0.1(LENS OD) NC
S s 43.2(LCD AA 4.85 2.11£0.1(LCM) © 5040.15(BL) 1.45 3
) ' 4 NC
D s R 5 TP_INT
LG AX3307C Xfii 6 TP_CLK
0.175(0CA) & T=0. 3WM 7 RESET
0.55(SENSOR) =
.175(0CA) 8 RS
o< 0.7(LENS) = 9 [
o A o
- W M . 7: w Wm_v W\W
1 M Y a )#320 (V) M mﬂw
=a] v viovipe direction g3 12 | VCI
gs @ S 3 13 NC
23 , 2 14 GND
D o D 0
2w R 15 | DBI5
16 DB14
17 DB13
C = , 15 | DBI2
G 19 DB11
IL 20 DB10
1.3MAX 21 DB9Y
H O ca 22 DB8
23 DB7
L p o 24 | DB6
B 25 DBO
- 26 DB1
o PINSiy 3 L
. ; 27 | DB2
e} 1 28 DB3
3 2 : 20 | DB4
7o 5 VDD 3.3V 88
B 1 BCL 3.3V 30
L 5 SDA 3.3V 31 | TP_RES
0.5£0.1 ~-FPC+PI=0.3£0.05 “TGND -
W0.3+0.05 32 TP_SDA
P0.5%(40—1)=19.5+0.1 33 | LEDA
-1 \Em&?mg.mwo;b 34 | 1EDK]
NOTES: L.Driver IC:GT911 G+G Multi-Touch 6.0Operating Temperature: —20C +60°C, <90%RH [ a5 LEDK2
1. DISPLAY TYPE: 2.8”, 240%320 TFT LCD 2. Power Voltage: 3.3V 7.Storage Temperature: -30°C +70°C, <90%RH 36 | |EDK3
—— 2. DISPLAY MODE: transmissive Normally Black PLKKD 3. Interface Signal Voltage: 3.3V 8.Critical Dimensions: sk 37 LEDK4
3. VIEWING DIRECTION: ALL 0’ Clock e 4.Light Transmission: >85% Unspecified Tolerance: +0. 2mm . . LEDK5
4. DRIVER IC:STT789V g 5.Surface Hardness: 6H 9.5trictly confrglithe o size 29 |__LEDK6
5. LCM (White 9 AVG 1/9) : 0D s oo of drawings marked with label S o
Brightness: 400cd/m2 (TYP) e
Uniformity:80%(MIN)
~ VR T A Fe ) =
A | 6 BACK LIGHT: 6 chip white LEDs If=120m, Vf=2.9V"3. 2V %t:ﬂ@n%%%ﬁ%ﬂﬁ%&ﬂ
7. OPERATING TEMP: -20° C TO 60° C, STORAGE TEMP: -30° C TO 70° C IR -
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter N : 7 ET028QV04-TT ,_mwc.”m 7 OO
Unspecified Tolerances: 0. 20mm L N o
Js DATE: PROJECTION: A@LH T
Modification mark: - -
9. SUGGESTION:TP window size unilateral increase 0.30.5mm than LCM A. A JATE: SCALE:N. 1. § ?:u m
10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS APPROVED BY: DATE: SHEET: 1 OF 1
8 v 6 5 ¥ 4 7 3 7 2 7 1
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3.Absolute Maximum Rating

Characteristics Symbol Min Max. Unit
LCM Operating Temperature Torr -20 +60 °C
LCM Storage Temperature Tste -30 +70 °C
TP O ting Tt ture &
p.er.a g Temperature Topr 20 +60 °C
Humidity(20% ~ 90%RH)
TP SSt it ture &
. ().rage emperature Ter 30 +70 °C
Humidity(20% ~ 90%RH)
Humidity RH 10 90 %
4.Electrical Characteristics
4.1 TFT DC Characteristics
Characteristics Symbol Min. Typ. Max. Unit Note
Supply Voltage for(DC/DC) VDD 25 2.8 3.3 Vv
TFT Gate ON Voltage VGH 12 -- 18 Vv Note 2
TFT Gate OFF Voltage VGL -10 - -6 \Y Note 2
TFT Common Voltage Vcom -2 -- 5 Vv Note 1

Note 1: VCOM value should be adjusted by different condition to optimize Flicker Value.
Note 2: VGH and VGL are the operating voltages of TFT gate.

4.2 Back-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 Ve 2.9 -- 3.2 V -
Forward current 3 -- 120 -- mA -

Luminance(With LCD) Lv -- 400 - 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=30mA/LED. The LED life time could be decreased if operating I . is larger than 45SmA/LED.
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Backlight circuit diagram shown in below:

Nz
— > F—OPINKD
Y
—{>F——oPINKe>
Y
—{>F—oPINK3)
/7
—{>F——oPINK 4>
S
—{>F—oOoPINKS)
7%
—{>—oOPINKED

PINCAY o——

5. Module Function Description

LCM PIN Description:
Pin No. Symbol LCM Description remarks

189 GND Ground

374 NC No connection
5 TP_INT CTP_STOP Singnal
6 TP —-SCL CTP Clock Singnal
7 RESET Global reset pin
8 RS Register select signal.
9 S Chip select signal input pin
10 RD Read data at the rising edge.
11 WR Write strobe signal
12 vcr Power supply : 2.5V ~ 3.3V
13 NC No connection
14 GND Ground

15724 | DB15 DB6 Data bus

25730 | DBO"DB5 Data bus
31 TP_RESET CTP_ RESET PIN
32 TP-SDA CTP_Data Singnal
33 LEDA Power supply for backlight anode input terminal.

34739 LEDK1"LEDK6 | Power supply for backlight cathode input terminal.
40 GND Ground
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6. Timing Characteristics

8080 Series MCU Parallel Interface Characteristics: 18/16/9/8-bit Bus
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Figure 1 Parallel Interface Timing Characteristics (8080-Series MCU Interface)

VDDN=1.63 fo 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=251T

Signal Symbol Parameter Min | Max | Unit Description
Tast Address setup time 0 ns
DICX -
Taur Address held time (Write/Read) 10 ns
Teuw Chip select "H" pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
e Tres Chip select setup time (Read 1D) 45 ns
Tresrm | Chip select setup time (Read FM) | 355 ns
Tesr Chip select wait time (Write/Read) | 10 ns
TesH Chip select hold time 10 ns
Twe Write cycle 66 ns
WRX Twen Control pulse “H” duration 15 ns
TwRL Control pulse “L” duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (ID) TroH Control pulse “H” duration (ID) 90 ns When read ID data
TroL Control pulse “L” duration ({10 45 ns
TrRCEM Read cycle (FM) 450 ns
RDX : When read from
TroHEM Control pulse “H" duration {FM) 90 ns
(FM) frame memory
TrROLFM Control pulse “L” duration (FM) 355 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
Tratem Read access time (FM) 340 ns
Toow Output disable time 20 80 ns

Table 4 8080 Parallel Interface Characteristics

Tn le—p) T Tn e le—sl T,

V=03 x VDDI
1 ] |

Tr=Tr==158n5 T=TF==15n5

V=0.2 x VDD

Figure 1 Rising and Falling Timing for 'O Signal

M £
WRX
Wi

RDx

Figure 3 Write-to-Read and Read-to-Write Timing
Note: The nsing fime and falling time {Tr, Ti) 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 VDDV for Input signals.
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Reset Timing:

Shorter than Sus ; P
— T}
i W
|
: : l )
i |
I i
Displ o _J:
=Dy : X Initial condition
sl Mormal operation >< During reset >{ (Default for HAW reset)
1
Figure 7 Reset Timing
VDDI=1.65 to 3.3V, VDD=2 4 to 3.3V, AGND=DGND=0V, Te=25"
Related Pins | Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 5) ms
TRT Reset cancel
120 (Mote 1,6, 7) ms
Table 9 Reset Timing
Notes:

1. The reset cancel includes also required fime for loading ID byfes, VCOM seffing and ather seftings from NVM for similar devics) fo
registers. This loading is done every time when there is HW resef cance! time (tRT) within 5 ms affer a rising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does not cause irreguiar system resef according fo the fable below:

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

Between 5us and Sus Reset starts

3. During the Resetting period, the display will be blanked (The display is enfering blanking sequence, which maximum time is 120
ms, when Reset Sfaris in Sleep Ouf —mode. The display remains the blank stafe in Sleep In —mode.) and then refumn to Defaull conditicn
for Hardware Reset.

4 Spike Rejection also applies during a valid reset pulse as shown befow:

10us

Reset iz accepred

10us

fp———=5"

thw—mﬂmﬂw

M Less than 20ns width positive spike will be rejected

5. When Reset applied during Sieep In Mode.
6. When Reset applied during Sleep Out Mode.
7. It Iz necessary to wait Smsec affer releasing RESX before sending commands. Also Sleep Ouf command cannot be sent for

120msec.
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7.0ptical Characteristics

Vsat 41 43 | 45 vV
Threshold Voltage Fig.1
Vth 1.6 18 [-20 V
Horizontal S = e E
Wiewing 09 CR>10 70 80 “ Note 1
Angle o 012 70 B0 o
06 70 80 °
Contrast Ratio CR 0= 0° 500 | 800 Note 2
Transmittance T(%) 0= 0° 4.7 5.0 Note 3
NTSC % 0= 0° 65 70 Only CF
Rx 0.640 |0.655 |0.670
Red
Ry 0.312 [0.327 |0.342
) Mote 4
Reproduction Gx o |0.271 [0.286 |0.301
Green =10 *Color
Of color Gy 0.577 |0.592 |0.607 Citer
e Bx 0.123 (0.138 |0.153 s sath
By 0.096 [0.111 |0.126 oc
Wx 0.288 (0.303 |0.318
Whit 0= 0°
" Wy 0314 |0.329 |0.344
Response Time Tr+Tf 0=0° 30 35 | ms | Note5

Note:

1. Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing 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 FIG.2).

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. (See FIG. 2) Luminance Contrast Ratio (CR) is defined mathematically.

- Luminance when displaying a white raster

Luminance when displaying a black raster

10
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3. Transmittance is the value with Polarizer.

4, The color chromaticity coordinates specified in Tablel 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 C/E

Measurement condition is C - light source & Halogen Lamp

5. The electro-optical response time measurements shall be made as FIG.3 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 TT.
Figure 1. T'ae definition of Vth & Vsat

0 /\

Ea
2
£ g0 -
£
E
=
E 40 =
20
i e
a R ek > Voltage /v
Figure 2. Measurement Set Up
17 0'elack directicn
(@=Gi
__—.c-:—f“’:__::b;
=
d__5_~_5__=—_="—~ 3
= L 3 0'clockdiraction
OPTTCAL e ch=0)
5o STAGE "y,
| O u] -
: .o—'—"_'-'-- o .-\-\"'\-\._
Bocigh oL ol Sy
(@=180) I.h " £ '*lj
a - . .
| P
| B o 6 0'clockdirection L -Tli-rlg.f%rjreen
s’ d__ﬂ-’"'# o= 27':';':' Datance
L . 80" e’ —  lL=50cm)
= . o
e Aan — By
200 “fa - - T
Figure 3. Response Time Testing
Tf Tr
9%
— - — |-
100 _— L—
Optical
Response
A A
0 white white
black

Mote 4: Definition of contrast ratio:
Contrast ratio is measured at the center point of LCD and calculated by the following formula:

Luminance measured when LCD on the " White" state

Contrast Ratio (CR)=
(R Luminance measured when LCD on the "Black" state

11
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8. Reliability Test Item

No. Test Item Test Condition Notes
1 High Temp. Storage +70°C / 96H 1. Functional test isOK.
2 Low Temp. Storage -30°C / 96H Missing Segment,short,
: : unclear segment

3 High Tempe. Operating +60°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

Static state, -20°C (30min) ~60°C | loose andfall, frame rainbow.

6 | Thermal and cold shock ;
(30min) , 50 cycles

9.Inspection standards

9.1 AQL(Acceptable Quality Level

AQL of major and minor defect.

MAIJOR DEFECT MINOR DEFECT
AQL 1.0 1.5

9.2 Basic conditions for inspection
The LCM face to us, in normal environment, the lux is 1000+200.(Darkroom’s lux: 100+50),About an angle of

incidence 30,a distance of 30 cm with an angle of 45 degree to check the products without uncovering the film!
(As shown below)

Light Source % (p,.-ﬂ
200W
30¢
30em : 45+10
\-'"'-ﬂ'"'- Polarizer
(lass
Rear Polarizer

12
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9.3 Inspection item and criteria

9.3.1 Visual inspection criterion in immobility

9.3.1.1Glass defect

N | Defect item Criteria Remark
(0)
Dimension By Engineering Drawing
1 | Unconformity
(Major defect)
Cracks 1. Linear cracks panel X
(Major defect) [Reject]
2 2. Nonlinear crack contrast by
limited sample
Glass extrude the a: disregards and no influence | A: Length, b: Width
conductive area assemblage.
(minor defect) | 1) b<:1/3Pin width(non
3 bonding area)
[Accept]
2)bonding area<<0. bmm
[Accept]
Pin-side ,conductive | (a c: disregards) a: length, b: Width, c: Thickness
area damaged b<<1/30f effective length ’ ’
(minor defect) | for bonding electrode
4 [Accept]
Pin-side,non-conducti | 1)Damage area don’t touch the
ve area damaged ITO (Inclueling contraposition
(minor defect) | mark, except scribing mark)
[Accept]
5 2)C<T b=BM1/30f width
[Accept] b
3)c=T c
b not touch the seal glue
[Accept]
4)a disregards
Non-pin-side damage | c<T c: Thickness b: width of
(minor defect) | 1)b exceeds 1/3Bm damage
[Reject]
c=T
6 b not touch the seal glue
[Reject]

13
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9.3.1.2 LCD appearance defect(View area)

NO Defect item Criteria Remark
Specification Allowable | notel:L: Length, W: Width
W=0.03mm disregard | note2: disregard if out of AA
Fiber. glass 0.03mm<W =
! cratch. polarizer 0. 05mm; 2
scratch/folded L=4. Omm
(minor defect) | 0.05mm<W =0. lmm; :
L=4. Omm
W>0.1mm;L>4.0mm 0
Polarizer bubble. é =0.2mm disregard | notel: ¢
5 concave and 0.2mm< ¢ =0. 3mm 2 =(L+W) /2, L:Length,
convex 0.3mm< ¢ =0. 5mm 1 W :Width
(minor defect) 0.5mm< ¢ 0 note2:disregard if out of AA
, ¢ =0.15mm disregard | note2:disregard if out of AA
Black dots. dirty
) . 0.15mm< ¢ = B
3 dots. .1mpur1tles\ 0. 25mm 2 ’_,.F _______ IU
eve winker 0.25mm< =0. 3mn ! -~
(minor defect) Yo
0.3mm< ¢ 0 ¥
¢ =0.Imm disregard | notel: ¢
0.1lmm< ¢ =0. 25mm 3 =(L+W) /2, L=Length,
4 Polarizer prick W=Width
(minor defect) note2:the distance between
& >0. 25mm 0
two
dots>5mm
9.3.1.3 FPC
NO | Defect item Criteria Remark
Copper screen peel Copper screen peel
1 (minor defect) [Reject]
5 No release tape or peel No release tape or peel
[Reject]
Dirty dot and impurity of | Specification | Allowable Notel: Cannot have stride
3 FPC for customer using ¢ =0.3mm 2 ITO impurities
side ¢ >0. 3 0
(minor defect)

14
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9.3.1.4Black tape &Mara tape

NO Defect item Criteria Remark
FPC or H/S black tape | 1. shift spec:
1) glue to the polarize
[Reject]
(minor defect) | 2) IC bare
. [Reject]
2. left-and-right spec:
I)exceed of FPC edge or
H-S edge [Reject] Hasr Sasl
2) IC bare
[Reject]
5 No black tape No black tape
(major defect) [Reject]
Tape position mistake | Not by engineering
3 (minor defect) | drawing
Mara tape defect Peel before pulling
4 (minor defect) | the
protecting film
[Reject]
9.3.1.5Silicon and Taffy glue
NO Defect item Criteria Remark
1 Quantity of silicon Uncover the ITO and circuit area note: compared by engineering
(major defect) [Reject]
2 Tafty glue 1.Uncover the reveal copper area note: if customer has special
(major defect) | [Reject] requirement, refer to the
2.Cover layer technical document
0.3mm(Min)~3.0mm(Max)
[Reject] —
3.0mumiMazx)
) Depth of glue covering | Depth of glue covering overtop front | Except of the special
(major defect) | Polarizer requirement
[Reject]

15
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9.3.2Electrical criteria

NO Defect item Criteria Remark
1 No display No display
(major defect) [Reject]
2 Missing line Missing line
(major defect) [Reject]
3 Seg-com light and dark | Seg-com light and ND filter 2% test
(major defect) | dark
[Reject]
4 No display in immobility | No display in
(major defect) | immobility
[Reject]
5 Flicker of Pattern Flicker of Pattern
(major defect) [Reject]
6 Mura ND filter 2%test
(major defect)
7 Over current Over current
(major defect) [Reject]
8 Voltage out of Voltage out of
specification specification
(major defect) [Reject]
9 Pattern blur, error code Pattern blur, error
(major defect) | code
[Reject]
10 | Dark light, Flicker Dark light, Flicker
(major defect) [Reject]
11 | Black/white dots. Dirty Specification Allowab | Notel:disregard if out of
dots. eye winker le Pan it
(major defect) & =0.15mm disregar K,%:) _______ 4 @
d > |
0.15mm<d =0. 25mm | 2 b
0.25mm< ¢ =0. 3mm 1 AA v
0.3mm<¢ 0
12 | Fiber. glass crutch. W= 0.03mm disregar | Notel:L: Length, W: Width
Polarizer scratch/folded d Note2: disregard if out of
(major defect) 0.03mm<W= AA
0. 0. 05mm 2 L
L<4. Omm L8
0.05mm<W=0. 1mm { e \
L<4. Omm W
W>0.1mm;L>4.0mm 0

16
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10. Packing Method

- END -

17



