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1. Introduction

1.1 Scope of application

LCD specification: Dots 720xRGBx1280.

As to basic specification of the driver IC, refer to the IC (ST7703)
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;
IPS Type LCD

720 dot-segment and 1280 dot-common outputs;
16.7M Color can be selected by software;

White LED back light;

4Lane MIPI interface

1.3 Applications:
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2. LCM General specification

ITEM Sandard value Unit
LCD Type Normally black --
Drive element TFT active matrix -
Number of pixels 720*3RGB(H)X1280(V) Dots
Pixel arrangement RGB Vertical stripe --
Pixel Pitch (W*H) 0.08625(H) x0.08625 (V) mm
Active area 62.10(H) x 110.40(V) mm
Viewing direction ALL O’CLOCK mm
TFT Driver IC ST7703 -
TFT interface 4Lane MIPI interface -
Approx. Weight TBD g
LCM Size(W*H*T) 64.80(W)x 118.68(H) x 1.63(T) mm
LCM+CTP Size(W*H*T) 75.10(W)x 128.90(H) x 2.94(T) mm
Touch structure G+F+F --
Touch Driver IC GT911 -

Touch Interface

12C
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NOTES :

DISPLAY TYPE: 5.0”, 720%1280 TFT LCD

DISPLAY MODE: transmissive Normally Black

80/80/80/80(TYP)
DRIVER IC:ST7703

LCM (White 9 AVG 1/9)
Brightness: 250cd/m®> (TYP)
Uniformity:80%(MIN)

1

25

3. VIEWING DIRECTION:
4

5

1.4MAX:

6. BACK LIGHT: 12 chip white LEDs If=40mA, Vf=18V-20. 4V

=

Unspecified Tolerances: £0. 20mm
Modification mark:

9. SUGGESTION:TP window size unilateral increase 0.370.5mm than LCM A.A

10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS

OPERATING TEMP: -20° C TO 60° C, STORAGE TEMP: -30° C TO 70° C
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter

REV DESCRIPTION

DRG DATE

DRAWN BY

First Desing

2021.09. 14

Pad Np.Pad Nam
75.10+0.1(LENS OD).
w,wwwm,w?o:i 3.50 68.10+0.2(SENSOR OD) 1 LED_A
: : e . 5.15 64.80+0.15(BL) L8 2 LED_A
5 158 e 3 LD A
T s 4 NC
5 |LED_K
0.43(SENSOR) 6 LED_K
7 |LED_K
75(0CA) a CED K
0.7(LENS) 9 GND
10 | GND
= 11| MIPI_D2P
o 12| MIPI_D2N
3M300 LSE Fx© 13 | GND
s 22w
T=0.175mm mm z 14 xﬁ\mﬁ
s 15 |
HY G 16| GND
853
O Ho 17__|MIPI_CLKP
TEm 18 [MIPI_CLKN
=B 19 [ GND
20 | MIPI_DOP
21 | MIPI_DON
o 22 | GND
- jﬁw.muu 23 | MIPI_D3P
T v 24 | MIPI_D3N
NPT 25 | GND
" 26 |TE
] 27 | RESET
2 28 | GND
. 29 |vDDIO1.8V
30 | VDD3.3V
31 | VDD3.3V
5040.1 ‘mvo%%ﬁwmﬂm@ -
FPC+PI=0.30+£0.03 PO.54522.50 %
20 CTP FPGRJF di 5t NO. | SYMBOL
R B 1 RST2.8V
XNZ2
MM A THEE A KB 6l 2 | INTe8V
L. 458y: GHFF 5. TAEHRBE: —20°C +60°C, I@SF20% 90% 3 GND
ICHS: GTI11 6. iEAFIREE: —30C+70°C, IRSE20% 90% 4 | SDAL.SV
< e . 3.3V S S RAE=$ 7 D
.N. iﬁtﬂ 3.3V 7. RERFAZEH 0. 2m 5 | scL28V
3N =82% 6 VCC-28v
PRI s R AR A
YT S 28 SR PR 2 7
| ETOS0HDO3-TT % 00
DRAWN BY: LIU DATE: PROJECTION: @lﬂr
CHECKED BY: DATE: SCALE:N. T. S Tz:H mn
APPROVED BY: DATE: SHEET: 1 OF 1

8 7

6

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 Operating Tt ture &
p'er'a ing Temperature Tors 20 +60 °c
Humidity(20% ~ 90%RH)
TP SSt it t
SS: o'rage emperature & Tere 30 +70 °c
Humidity(20% ~ 90%RH)
Humidity RH -- 90 %
4.Electrical Characteristics
4.1.1 TFT DC Characteristics
Characteristics Symbol Min. Typ. Max. Unit
Supply Voltage for I1/10 VDDIO 1.65 1.8 2.0 Vv
Supply Voltage for(DC/DC) VDD 2.5 3.3 3.3 \
Supply Voltage for(DC/DC) VSP -- -- -- \%
Supply Voltage for(DC/DC) VSN -- -- -- Vv

4.2 Back-Light Unit Characeristics

The back-light system is an edge-lighting type with 12 white LEDs. The characteristics of the back-light are

shown in the following tables.

Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage VE 18 -- 20.4 V --
Forward current IF -- 40 - mA --

Luminance(With LCD) Lv - 250 - 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:

5. Module Function Description

Pin No. Symbol LCM Functional Notes

1~3 LEDA Power supply for backlight anode input terminal.
4 NC NC

5~8 LEDK Power supply for backlight cathode input terminal.

9~10 GND Power Ground
11 MIPI_D2P MIPI-DSI Data differential signal input pins
12 MIPI_D2N MIPI-DSI Data differential signal input pins
13 GND Power Ground
14 MIPI_D1P MIPI-DSI Data differential signal input pins
15 MIPI_DIN MIPI-DSI Data differential signal input pins
16 GND Power Ground
17 MIPI_CKP MIPI-DSI CLOCK differential signal input pins
18 MIPI_CKN MIPI-DSI CLOCK differential signal input pins
19 GND Power Ground
20 DSI0O_DOP MIPI-DSI Data differential signal input pins
21 DSI0_DON MIPI-DSI Data differential signal input pins
22 GND Power Ground
23 DSI0_D3P MIPI-DSI Data differential signal input pins
24 DSI0O_D3N MIPI-DSI Data differential signal input pins
25 GND Power Ground
26 TE Tearing effect output pin.
27 RESET The external reset input initializes the chip with a low input.
28 GND Power Ground
29 I0VCC 1.8V power supply for the I/O circuit(1.65~2.0V)

30~31 VCI 3.3V power supply for DC/DC circuit(2.5~3.3V)
Pin No. Symbol TP Functional Notes

1 CTP_RESET 2.8V | CTP RESET PIN
2 CTP_INT 2.8V CTP INT PIN
3 GND Power Ground
4 CTP_SDA 2.8V CTP SDA PIN
5 CTP_SCL 2.8V CTP SCL PIN
6 CTP_VDD 2.8V | CTP VDD PIN
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6. Timing Characteristics

If RESX line is held low (and stable) by the host during power on, then the RESX must be

held low for minimum 10psec after both VDD1, VDD2 and VDD3 have beenapplied.
tRPWE= +£ s lirmit tFPWE +/- no lirmit

|Dw:,_c/"’ \\_

™
VCI Iy ™
E— la—{ Tima when the latter signal risas up to D0% of its typical valua R T
Time when the former signal falls down o 90% of its” Typical | o
valua

{RPWNCS= +£ no limit tRPWNCS= +£ no limi

NCS HoarL
FPWHNRES 1= min12$ms
¢, IRPWNRES=Tmin1 Ous_ )
MRESET . -
{ Power downuin
Sleep Out mode)
_ {RPWNRES= mirl0us _/
MNRESET o 23
d tFPWNRES 2= mird
{Power down in -
Sleep In moda)
i
tFPWNRES! is applied to NREST falling in the Slesp Out Mode
{FPWNRES? is applied to NREST falling in the Slesp In Mode
Mote Unless olherwise specified limings herein show cross paint at 50% of signalipower level

Figure 5.34: Case 2: RESX line is held low by host at poweron
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DSI Interface Timing Characteristics:

High Speed Mode

Toe  [Tos (Tes Tow

Figure 7.4: D51 clock timing Characteristics

Torreik. Tomrers,
Jewioars Tonroats -

i i _ DSI_CP/DSI_CN, DP/DN
= t,, S AT
B0 /

/ 5 Full HS Swing Voltage

Figure 7.5: Rising and falling time on clock and data channel

0V Refersnce

(WSSA=0V, IONVCC=1.65Y to 3.3V, VCI=2.5V to 3.3V T. = -30 to 70°C)

i Spec. :
Signal ltem Symbol T i e Unit
DSI_CP/ Double Ul instantaneous 2xUinsT TED - 295 ns
|95| CN  |Ul instantaneous imme TED : 125 ns
= UmnsTE
|DPIDN Data to clock setup time Toe 0.15xU1 : z s
Data to clock hold time Tews 0.15x1 - - ps
|D5I_CF‘.’ Differential rize time for clock ToaToLk 150 - 03U ps
D5I_CH |Differential fall time for clock Torroix 150 - 0.3ul ps
|DPIDN Differential rize time for data Torroam 150 - 0.3ul ps
Differential fall ime for data Torroers 150 - 03Ul DS

Table 7.3: DSI High Speed Mode Characteristics
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Low Power Mode

= Host Control Data Lanes %3 Di'.'er IC Control Data LB[‘I.E'\S‘
e Turn around request 2 P uest Fal
¢TI R e €
Tuw | Tumaa | Toeow 5 [ T | Tumal
o VT oo Teer ool
sl \ RO T
[ i i = i _:r
LP11 {LP10 § P00 | LP10 ii LPOO LPOD ;Lpgoi LPADN b 1P
. : . : Time - I I }
Figure 7.6: BTA from HOST to Display Module Timing
. Driver 1 Control Data . Host IC Conirod Data LEI'IE'E‘U
iy Turmn anownd regueest £ = LP-Reques: .
o : : - < - =
| Tupap © Tumn § Tuma Ttk : =Ty : T
— “' = ; %i' e .
g
|LP1 iLP10 #1P00>: LPI0 | LPOO,—LFDQ. ! LPOOILPIO | LPTI |
: : ; . : Trme- - - . >
Figure 7.7: BTA from Display Module Timing to HOST
(WESA=DV |OWVCC=1.65V to 3.3V, WVCl=2_3V to 3.3V .Ta =-30 to 70°C)
5 Spec. 2
Signal Item Symbol Min. T Max. Unit
Length of LP-00/LPO1/LPI0O/LP11
Host= Display module Tipay = - - I
Length of LP-00/ALPO1/LPIO/LP11 T 50
DS|_DOP/|Display module *Host i 7 g ns
DSI_DOP |Time-out before the MPU start driver Trs-zuRe Tirxn - 2XTLPED ns
Time to drive LP-00 by display module Tre-ceT SxTLesD - - ns
E:jn; to drive LP-00 after turnaround reguest o ST , i ia

Table 7.4: DSI Low Power Mode Characteristics
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DSIBURSTS
Tuex | TH=SErE : E'HSDT
ClE+ pmmm
CLE=-
Do ____
D
:LF'11 LF'IZI1 LF'I:IIII ;
:!'n-.ﬁ-ru-r.ur.;
& Spec. 5
Signal Item Symbol T Tvp. Max. Umit
Length of LP-00/LPO1/LP10ALPA1 TLEX S0 - - ns
Time tcu _Drl'.rer LP-00 tc prepare for-H3 D are | 40+4UI ’ 85+EUI i
D=l DOPY fransmission ! : 81
D=l DoP Time to enable data receiverline termination.|THs-TERM-EN - - 35+4xUI ns
= Time to drive LP-00 by display module Trcer SxTLExD - - ns
Time to drive LP-00 after turnaround reguest ¢ i ) _ )
Host
Table 7.5: DSI Low Power Mode to High Speed Mode Timing
Tee
ClH® m ==
e s
s : i i g
= — 4 (& |
i # LN
H5-0 or HE-1 L
NOTE:
If the last bit 5 H5-D, the transmitter changes from H5-0 to HE-1
If the last bit &5 H5-D, the transmitter changes from H5-1 to H5-0
. Spec. =
Signal tem Symbol Min. Typ. p— Umit
Time-Out at Display Module to Ignore e y
gg:—ggg Transition Period of EocT g 0 syl i
I Time to Driver LP-11 after HS Burst THE-ExIT 100 - - ns

Table 7.6: DSI Low Power Mode to High Speed Mode Timing

10
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tranzition from LP o HS mode

LP-11 LF
Signal It Symbol e Unit
WIS ik i Min. Typ. Max. "
Time that the MCU shall continue. sending
HS clock after the last associated Data-Lane |ToikPozT G60+52xUI - - ns
has transitioned to LP mode
Time to drive H3 differential state after_last |
payload clock bit of a'HS fransmigsion burst N i i g - i
Time to drive LP-11_after HS burst T HE-EXIT 100 - - ns
psi_cpy |I'me 1o drive’ BF-0000/ prepare (Tor 43S (. oconupe 33 . a5 ns
DS CN franzsmission s
Time-out -at Clu_n:k _Lane Display. Module to A s 4 18 om
enable-HS Termination
Minimum™Jlead: HS-0 drive period before|Tolk-rPRERARE 100
starting Clock + TCLK-ZERD & & il
Time that-the HS clock shall be driven prior to
any associated data Lane beginning the|Tocikere BxU

Table 7.7: Clock Lanes High Speed Mode to/from Low Power Mode Timing

11
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Shorber faan SEQS
tHESW
NRESET \|H4 \| ' i

V InHal Sordiion
Normal ©paraion mpad] h
Internal Status o - A Fieseing (Detault for MW rese]

.
E 3

Figure 7.8: Reset input fiming

Related Spec. .
Symbol Parameter Pins M. | Typ. | Max. MNote Unit
tRESW | Reset low pulze width!! NRESET 10 - - us

= 15 3 - When reset applied i
tREST Resst complete time® Sl nepE et I in ok

When reset applied
: b " | during SLPOUT mode | ™

Table 7.8: Reset Input Timing
Mote: (1) Spike due to an electrostafic discharge on NRESET line does not cause irregular system reset according to the

following table.
NRESET Pulse Action
Shorter than 5 ps Reset Rejected
Longer than 10ys Resat
Between 5 ps and-10 us Reset Start

(2} During the reseiting period, the display will be blanked (The display is entering blanking sequence, which
Maxrmum time is 120 ms, when Reset Starts in Sleep COut —mode. The display remains the blank state in
Sleep.In —mode) and then return to Default condition for HW reset.

(3} During Reset Complete Time, ID and VCOM value in OTP will be latched to internal register during this
percd. This leading is done every time when there is HAW reset complete time (tREST) within 15ms after a
rising edge of NRESET.

(4]} Spike Rejection alsc applies during a valid reset pulse as shown as below:

10

o

Bleser 15 accepled

Less than 2008 width positive spake will be rejected

(5] It is necessary to wait 15msec after releasing NRESET before sending commands. Also Sleep Out command
cannct be sent for 120msec.

12
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7.0ptical Characteristics

cH = 80 - Deg.
Horizontal
= 5 80 - Deg.
CR =-1D Mote 1
E|12 = 80 = DE‘g
Wertical
Bg 2 80 5 Deg.
CR 8= G600 900 - Mote 2
19 3.2 Baze on
T(%%) 0= . % C light
408 451 Mote 3
(AFF) (AFF)
CG a=0r - a7 - % MNTSC
=, 0.29
8=
Vi 033 Color
Filter
X 0.661
Red :
YF, 0.323 ( wath
Yo 0274 T )
Green 7 e=0 PR Based On
[ . ;
| Xg 0134 CN';E:ZZ
Blue
Ve 0124
Wsat 37 349 41 WV
Figure 3
wvth 18 2.0 2.2 WV
Ta= 235" C
Tar o= = 30 35 ms Mote 5

Notes :

1. Viewing angle is the angle at which the contrast ratio is greater than 10.
Theviewing 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 4 shown in Appendix).

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 Figure 4) Luminance Contrast
Ratio (CR) is defined mathematically.

3. Transmittance is the Value with Polarizer

4. The color chromaticity coordinates specified in Table 4 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.Measurement condition is C
light Source & Halogen Lamper

5. The electro-optical response time measurements shall be made as Figure 5

by switching the “data” input signal ON and OFF. The times needed for the
transmittance to change from 10% to 90% is Tr, and 90% to 10% is Tf.

13
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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 < 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. Packing Method----TBD

- END -

14



