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1. Introduction

1.1 Scope of application

LCD specification: Dots 640xRGBx480.
As to basic specification of the driver IC, refer to the IC (ST7703I)

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

640dot-segment and 480 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 640*3RGB(H)X480(V) Dots
Pixel arrangement RGB stripe --
Pixel Pitch (W*H) 0.1095(W) x 0. 1095 (H) mm
Active area 70.08(W) x 52.56(H) mm
Viewing direction ALL O’CLOCK --
TFT Driver IC ST7703 -
TFT interface 2lane MIPI interface -
Approx. Weight TBD g
LCM Size(W*H*T) 76.84(W) x63.84(H) x3.27(T) mm

Touch structure

Touch Driver IC

Touch Interface




laike

8 v 6 5 I 4 3 4 2 4 1
REV DESCRIPTION DRG DATE  DRAWN BY
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L ous 15.5040.1 e pcrpi=0.3040.03 o s mw mww
1 p0.5%(30-1)=14.5040.05
23 NC
Y, 24 ND
NOTES : FPORIT i ¥t %5 %m
1. DISPLAY TYPE: 3.5”, 640%480TFT LCD 96 RESET
2. DISPLAY MODE: transmissive Normally Black LED-K 57
3. VIEWING DIRECTION: ALL O’clock - TOVCCI. 8V
4. DRIVER IC:ST77031 8 | VDD2. 8V
5. LCM (White 9 AVG 1/9) : BACKLIGHT CIRCUIT DIAGRAM WN mww
Brightness: 750cd/m* (TYP)
Uniformity:80%(MIN)
6. BACK LIGHT: 6 chip white LEDs If=120mA, Vf=2.8-3.2V s NPT \ —
7. OPERATING TEMP: -20° C TO 60° C, STORAGE TEMP: -30° C TO 70° C TR A B 2 e B A PR 8 ]
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter PART 7 ETO35VGO5-T NODULE 7 OO
Unspecified Tolerances: 0. 20mm N0, 8.
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: SCALE:N. T.S ?:“ mm
10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS JE— e S 1 o 1
8 7 6 5 4 4 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
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 \%
Supply Voltage for(DC/DC) VDD 2.5 2.8 3.6 V
Supply Voltage for(DC/DC) AVDD -- -- -- \%
Supply Voltage for(DC/DC) AVEE -- -- -- Vv

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 2.8 -- 3.2 V --
Forward current Ir -- 120 - mA -

Luminance(With LCD) Lv - 750 - 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.

Backlight circuit diagram shown in below:

&
&
&
LED-A— » +—LED—K

&

&
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5. Module Function Description

Pin No. Symbol LCM Description

1~2 LEDK Power supply for backlight cathode input terminal.
3~4 LEDA Power supply for backlight anode input terminal.

5 NC NC

6 GND Power Ground

7 DON High speed interface data differential signal input/output pins

8 DoP High speed interface data differential signal input/output pins

9 GND Power Ground

10 DIN High speed interface data differential signal input/output pins

1 D1P High speed interface data differential signal input/output pins
12 GND Power Ground

13 CLKN High speed interface clock differential signal input pins

14 CLKP High speed interface clock differential signal input pins

15 GND Power Ground

16 D2N High speed interface data differential signal input/output pins
17 D2P High speed interface data differential signal input/output pins
18 GND Power Ground

19 D3N High speed interface data differential signal input/output pins
20 D3P High speed interface data differential signal input/output pins

21~22 GND Power Ground

23 NC NC

24 GND Power Ground

25 TE Tearing effect output pin is used to synchronize MCU frame writing,
26 RESET Reset signal input terminal. Active at ‘L’.

27 IOVCC(1.8V) Analog power supply (VCI): 1.65V to 3.3V

28 VDD(2.8V) Analog power supply (VCI): 2.5V to 3.3V

29~30 GND Power Ground
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6. Timing Characteristics
Case 1: RESX line is held high or unstable by host at power on

If RESX line is held high or unstable by the host during power on, then a/Hardware Reset
must be applied after both VDD1, VDD2 and VDD3 have been applied-.othemwise correct
functionality is not guaranteed. There is no timing restriction upon this hardware reset.

tRPW= +i- no limit

tFPWE= +F no limit

.,‘_ ...... _P;E .‘ ......... F
VDD1 / A8
VDD2 f \
VDD3 Time when e laflar signal dses wpio 90% of ils typecal value. Ex. Vhen \WVC | comes lafier.
; This me is defined al T cross poind of 90% of 25WF2.T5¢. Mol 90% of 2.3V, —
Tme wihen fe foimes signal Talls down 1o 90% of A= typical value. Ex. When VOl falls  —Je
; eariler. This lime k2 defined atihe aross poand of 90% of 2.5V02 75V, Nol 90% of 2.3V,
EﬂF’l.l'nﬂ{:E= +/- no limit FPWICS= +F~ no limit;
] 1
= —— ‘h'%: :_q_ ........... -
CSX A >< >/
tRPWIRES= + no limit
?‘ Lo h. :
1 {FPVWIRES1= min 120ms
RESX \ ,
f cdizes ) : tRPWIRES= + na limit
'-‘....................................
RESX N J N
(Power down in sleep in mods) i

{FPWIRES2= min Ons i
-

Made
FPWIRESZ ks appled io NRESET falling in the Sieep In

|_FPmE$1|smpledu NRESET laling in Me Skeep Oul
Migde

Figure 5.33: Case 1: RESX line is held high or unstable by host at power on
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DSI-MIPI Interface Timing Characteristics

High Speed Mode

DSI CP"""""" DSI DG'—’ )
DSI CN ' i DSl D q
i UlnsTa G UINSTE
2xUlinsT DS CP"
DSl Ch
Figure 7.4: DSI clock timing Characteristics
Torrow: Toamoek
BN i { —— DSI_CP/DSI_CN, DP/DN
6055
0V Reference -
H Full HS Swing Voltage
...... . N
Figure 7.5: Rising and falling time on clock and data channel
(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.5V to 3.3V, Ta=-30 10 70°C)
; Spec. :
Signal Item Symbol Min. i Max. Unit
DSI_CPI Double Ul instantaneous EIXUINST TBD - 25 ns
DSI_CN |Ul instantaneous RoTA TBD - 125 ns
i UmnsTs

DP/DN Data to clock setup time Tos 0.15xUl z - ps
Data to clock hold time Ton 0.15xUl % - ps

DSI_CP/ |Differential rise time for clock ToaTcik 150 - 0.3Ul ps
DSI_ CH _|Differential fall time for clock TorFTewk 150 = 03U ps
DE/DN Differential rise time for data Tormam 150 - 0.3Ul ps
Differential fall time for data Toeroam 150 - 0.3Ul DS

Table 7.3: DSI High Speed Mode Characteristics

Low Power Mode

Heost Control Data Lanes Driver IC Confrol Data Lanes
Tum around request LP-Request

{ T | Tumn | Tim H T

e D fe—

i ¥ : >
| i 1 i i
i 1 i

i ; 1
ILP11 ILP10 {LPOO {LP1D i LPOD! LPOO :LPQD: LPYO i LP11

i - —aiTmars!  Towaern [ e,
it PR
: '

Time

Figure 7.6: BTA from HOST to Display Module Timing

Driver IC Control Data Host IC Control Dala Lanes
Turn around request LP-Request
Tiee | Timo | To ., Tog Tivn <} Tios
DOs Ll = gy —m=ocoo ¥
oo T ;o
| L - ! i
{LPT1 iLP10 {LPQO): LP10 | LPODi—LPOQ. | 1PQOi LP10 | LP11
i ; i i { i
Figure 7.7: BTA from Display Module Timing to HOST
(VSSA=0V, I0VCC=1.65V to 3.3V, VCI=2.3V to 3.3V.Ta = -30 to 70°C)
: Spec. 5
Signal Item Symbel Min. Typ. Max. Unit
Length of LP-00/LPO1/LP10/LP11
Host= Display module Ty & B ) ns
Length of LP-00/LPO1/LP10/LP11 T 50
Ds| DOPy|Display module SHost 5 ) - ns
DS|_DOP (Time-out before the MPU start driver Tasure Tirxp - 2xTexD ns
Time to drive LP-00 by display module TasceT 5xTLPxD = - ns
Time to drive LP-00 after turnaround request| T AxT)
Host TAGO xTLPxD - - ns

Table 7.4: DSI Low Power Mode Characteristics
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: Spec. 5
Signal Item Symbol Win. Typ. Nk Unit
Length of LP-00/LPO1/LP10/LP11 Tiex 50 - - ns
Time to _Dnver LP-00to prepare for-HS ShSvrieane | 40+4U1 B 85461 il
DsI DOP/ transmission . 2 :
DsI Dop Time to enable data receiverline termination |THs-TERM-EN - - 35+4xUl ns
b Time to drive LP-00 by display module Tm-GET bxTirxo - - ns
Time to drive-LP-00 after turnaround request| T AxTiexD 4 R s
Host
Table 7.5: DSI Low Power Mode to High Speed Mode Timing
oo- ﬂ i
yi Vi The-zar 5
HS-0 or FS-1
NOTE:
If the last bit is HS-0, the transmitter changes from HS-0 to HS-1
If the last bit is HS-0, the transmitter changes from HS-1 to HS-0
. Spec. .
Signal Item Symbol Win. Typ. N Unit
DSI_DOR/ 1'“9'.0.“‘ - E'SF';VT Miodule;: 10} JOnore) r. e 40 - |s5eaxUl|  ns
DS DoP ransmon_ ernod or £o0
— Time to Driver LP-11 after HS Burst THs-EXIT 100 - - ns
Table 7.6: DSI Low Power Mode to High Speed Mode Timing
TeweTmaL
T-.Tl.x—"a:e'r
CLK+ wmmm
CLK-
T
LP-07 | LPO1
[P-11 a1
Signal Item Symbol " s Unit
Min. Typ. | Max
Time that the MCU shall continue. sending
HS clock after the last associated Data Lane|ToukerasT 60+52xUI - - ns
has transitioned to LP mode
Time to drive HS differential state after last]
payload clock bit of 2 HS transmission burst Qe o - ] e
Time to drive LP-11 after HS burst THs-ExXIT 100 - - ns
DSI Py Time to _dnve LP-00to- prepare /for "\HS S P REBARE 18 R a5 e
DS CN transmission
! Time-out at Clock Lane Display Module to T i 38 s
enable HS Termination it 3 -
Minimom . Jead: HS-0 drive period before|ToLk-PRERPARE
. 300 - - ns
starting Clock + TcLk-zEro
Time thatthe HS clock shall be driven prior to
any. ‘associated data Lane beginning the|TcikrrRe BxUl
transition from LP to HS mode

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

Shorter than 5£gs i
NRESET o % ¥
tREST -
Internal Status Mormal Operation X Resetting f (De;:ijlﬁlf;o:ﬁ:ri?;‘set]
Figure 7.8: Reset input timing
Related Spec. .
Symbol Parameter Pins Min. | Typ. | Max. Note Unit
tRESW | Reset low pulse width!" NRESET 10 - - - us
NV | -5 T oot | ms
tREST Reset complete time@ g -
\ 120 ¢ = When reset applied e
during SLPOUT mode

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

following table.

NRESET Pulse Action
Shaorter than 5 ps Reset Rejected
Longer than 10us Reset
Between 5 ps and 10 us Reset Start

(2) During the resetting period, the display will be blanked (The display is entering blanking sequence, which
Maximum time is 120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in
Sleep In —mode) and then return to Default condition for H/W reset.

(3) During Reset Complete Time, ID and VCOM value in OTP will be latched to internal register during this
period. This loading is done every time when there is HW reset complete time (tREST) within 15ms after a

rising edge of NRESET.
(4) Spike Rejection also applies during a valid reset pulse as shown as below:

10us

Reset is acceptad

10us

—PH'L Less than 20ns width positive spike will be rejected.
(5) It is necessary to wait 15msec after releasing NRESET before sending commands. Also Sleep Out command
cannot be sent for 120msec.

10
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7.0ptical Characteristics

Specification
Item Symbol Condition Unit Remark
Min. Typ. Max.
Response time Tr+Tf g=0° - 25 50 ms Mote 1,2
Contrast ratio CR g=0° 600 800 - Mote 1,3
Top 75 85 -
Bottom 75 85 -
Viewing angle CR=210 deg. Mote 1.4
Left 75 85 -
Right 75 85 -
Color chromatici
: ; ty Wx -0.015 | 0.297 | +0.015 Note 1,56
(CF only with C light, e=0°
CIE 1931) Wy 0015 | 0318 | +0.015 Ehigass
Color Gamut
! . MNote 1,56
(CF only with C light, NTSC CIE1931 45 50 - %
CF glass
CIE 1931)
: MNote 7
Trasmittance
) i Trans 6=0" 37 4.4 = % Mormal
(with Polarizer)
POL

Mote 1: Measuring Conditions:
The optical characteristics are determined after the unit has been 'ON' and stable at the maximum
brightness, in a dark environment at an ambient temperature at 25°C + 2°C.
Mote 2: Definition of response time:
The response time is defined as the LCD optical switching time interval between “White” state
and “Black” state. Rise time is the time between photo detector output intensity changed from
10% to 90%. And fall time is the time between photo detector output intensity changed from
90% to 10%.

Black White Black

11
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Mote 3: Definition of contrast ratio:
Luminance measured when LCD on the " White" state

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

Mote 4: Definition of viewing angle

Mormal Line
®=6-0° ®=90°

1 2/7'clock direction
f
I

7] 5 .
J /
©=180° ®=0°

Active Area

b=270"°
6 o'clock direction

Mote 5: Optical characteristic measurement setup.
The LCD module should be stabilized at given temperature for 10 minutes to avoid abrupt
temperature change during measuring. In order to stabilize the luminance, the measurement
should be executed after lighting Backlight for 10 minutes in a windless room.

| | . Photo-detector

Fiakd=2"
Slem:

Ll

Mote 6: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

12
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Mote 7: Direction of POL absorption axis

The red and blue arrow directions are meant to be absorption axis.

Bottom Pol.
*
Top Pol. :
+ I *
I
¥
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 ™ 60°C x 90%RH / 96H
/Humidity storage 2. No low
temperature bubbles,end seal
Static state, -30°C (30min) ~80°C | loose andfall, frame rainbow.
6 | Thermal and cold shock )
(30min), 50 cycles

9. Packing Method----TBD

- END -

13



