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1. LCM Specification
1.1 Description
H035SVG3018088

the following table.
1.2 Functions & Features

Table 1.1 Module Functions & Features

Is a transmissive type color active matrix liquid crystal
display(LCD) which uses amorphous thin film transistor(TFT) as switching
devices. This product is composed of a TFT LCD panel, a drive IC, a FPC and a
LED-backlight unit. The active display area is 3.5 inches diagonally measured
and the native resolution is 640*RGB*480.Features of this product are listed in

Parameter Value Unit
LCD Mode TFT/Transmissive -
Color Depth 16.7M -
Display Resolution 640RGB*480 pixels
Module Size 74.80(H)*94.08( W)*2.95(T)(Exclude FPC) mm
Active Area (A.A) 52.56(H)*70.08(W) mm
Pixel Arrangement RGB-stripe -
Viewing Direction Full
Display Mode Normally Black
LCD Controller/Driver ST7703/ST7703lI -
IC Package Type COG -
Interface 4 Lane MIPI )
Power Supply Voltage - \
Back-light White LED*6 PCS

2. Mechanical Specification
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3. Pin Descriptions
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Pin No. Symbol I/0 Functional Remark
1 LEDA P LED Power supply +
2~3 LEDK P LED Power supply -
4 VCI P Power supply for analog circuit
5 IOvVCC P Power supply for logic circuit.
6 RESET I Reset pin
7 NC - No Connection.
8 PWM O | LED driver open
9 GND P System ground.
10~11 DOP / DON I/O | Data differential signal input / output pins.
12 GND P System ground.
13~14 D1P/DIN I Data differntial signal input pins
15 GND | System ground.
16~17 CLKP / CLKN I Clock differential signal input pins.
18 GND P System ground.
19~20 D2P / D2N I Data differntial signal input pins.
21 GND P System ground.
22~23 D3P /D3N I Data differntial signal input pins
24 GND | System ground.
25~29 NC Mo Connection.
30 GND PI System ground.
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4. Electrical Units
4.1 Absolute Maxim

The absolute maximum ratings are list on Table 4.1. When used out of the
absolute maximum ratings, the LCM may be permanently damaged. Using the
LCM within the following electrical characteristics limit is strongly recommended
for normal operation. If these electrical characteristic conditions are exceeded

um Ratings

during normal operation, the LCM will malfunction and cause poor reliability.

Table 4.1 Module Absolute Maximum Ratings

. Spec.
Iltem Symbol Unit Min Typ. Ve,
Power Supply Voltage 1 | IOVCC~VSSD V -0.3 - +5.5
Power Supply Voltage 2 | VCI ~ VSSA V -0.3 - +6.6
Power Supply Voltage 3 | VSP ~ VSSA V -0.3 - +6.6
Power Supply Voltage 4 | VSSA ~ VSN V -0.3 - +6.6
Power Supply Voltage 5 | VGH ~ VGL V -0.3 - +35
Logic Input Voltage Vin V -0.3 - IOVCC+0.3
Logic Output Voltage Vo Vv -0.3 - IOVCC+0.3
DSI_CP/DSI_CN
Differential Input Voltage | DSI_DOP/DSI_DOP, \% - - 2.0
DSI_D1P/DSI_DI1N
Operating Temperature | Topr °C -20 - +70
Storage Temperature Tstg °C -30 - +80
4.2 Electrical characteristics (a=25°C)
Table 4.2:DC Characteristic
Parameter Symbol Conditions Min. | ST:;E [ Wax, Unit
Power & Operating Voltages
Logic Operating voliage IOVCC 'O supply voltage 1.65 1.8 2.0 v
Analog Operating voltage VCI Operation voliage 2.5 - 6.2
Input / Qutput
Lagic High level input valtage VIH - 0.710VCC IOVCC
Logic Low level input voltage VIL - V8sDh 0.30vee Y
Lagic High level output voltage VOH IOH = -1.0mA f.AI0vee IOVCC
Logic Low level output voltage VoL |OL = +1.0mA V8sh 0.210VCC
Input leakage current L - -1 1 A
DC/DC Converter Operation
V5P booster voltage V5P [VEP=1mA 4.5 6.2
VSN booster voltage VSN IVSN=-1mA 6.2 4.5
VGH booster voltage VGH lvgh=1mA 10 20 V
\GL booster voltage VGL lvgl=-1mA -15 -1.5
VGEH and VGL difference [VGEH-VGL - - 32
Oscillator tolerance 0%C 25°C -3 3 %
Source Driver
(Bamma reference voltage ‘.-“.SF’R 33 58 v
VENR - -5.8 -3.3
V550+1.0 ~ VEPROUT-1.0 - +/- 20 mv/
Output voltage deviatian DVOS VEED+0.1V = VEED+1.0 41-50 my
VEPR-1.0 ~ VEPR-0.1V T
Output offset voltage Voff - +-5( my

irllimh s BB /R 2 5l
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4.3 Back-light Specification

Table 4.3 Back-light Characteristics

ltem Symbol Conditions Min. | Type. | Max. | Unit
Suppl
N VF 16.8 | 17.7 |18.6
S ? Only Backlight

U IF 40 mA
Current
Ayerage IV Backlight Center 11500 ] ] Col/
Brightness IF=40mA m
CIE Color X Backlight ~ Center | 0.28 | 0.31 |0.34
Coordinate IF=40mA -
(Without LCD) Y 0.27 | 0.30 |0.33

: : Backlight Center 0 0
Uniformity B IF=40mA 80% - Yo
Color White

Note: 3LEDs in series 2 parallel connection.

He, 2% A
A% A Wy
L L =
] ] .
LED K o— AN W W —o LED A
L L L
. ] s

BACKLIGHT CIRCUIT DIAGRAM:
(If=40mA , VF=16. 8V 18. 6V)
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5. AC Characteristics

5.1 DSl Interface Timing Characteristics ( High Speed )

L e L TR

Tos Toh Tpss Tow

DSl CPeeeeereres ~ /‘_\ """"""" - /—— DSI DGF’""""-',:-.__ 7—
081 Nt AN o 74N

Ulinsta UlinsTE

2xUlinst

Figure 7.4: DSI clock timing Characteristics

Torrow Toaroik
;l'l:urrn.m,; El'm:rrmm
o o DSLOPDSLON, DPIDN

W Reference
Full HS Swing Voltage
(VESA=0V, IOVCC=1.65V to 3.3V, VCI=2.5V t0 3.3V, Ta = -30 to 70°C)
. Spec. ;
Signal Item Symbol Wi - Mo, Unit
DSI_CP/ Double Ul instantaneous JL?J}(UIEIS‘ TBD - 25 ns
DSIL_CN |Ul instantaneous U::z_‘; TBD - 125 ns
DP/DN Data to clock setup time Tos 0.15xUI - - ps
' Data to clock hold time Ton 0.15xUI - - ps
DSI_CP/ |Differential rise time for clock TorTCLE 150 - 0.3Ul ps
DSl CN |Differential fall time for clock Torreik 150 - 0.3Ul ps
DP/DN Differential rise time for data TorToaTa 150 - 0.3Ul Ps
] Differential fall time for data Toerpas 150 - 0.3Ul ps
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5.2 DSl Interface Timing Characteristics ( Low Power mode )

Host Control Data Lanes

Criver IC Control Data Lanes
@ S
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s o
- Tum around request - ™ LP-Request -1
e — “
T - To
T £ Tomow § Tomem £ ; Tiewo T
—~ . H —
= it Tma-=uRc - [ R, -
|1 = = == : | TA-SURE Tm-ger '
I H H
N S S BN S
LP11 iLP10 i LPOO {LP10 i LPOO} LPOO {rpoobiPie 4/ LP11 i
i i i : o
Time -
BTA from HOST to Display Module Timing
Driver IC Control Data Host IC Control-Data Lanes
o . Ty e ]
-~ Turn around request 7 ~ LP-Reqoest -t
e b e
T - T . Eal
Twro § Tien § Ted £ Tygos £\ T Lo Tirom X
o \F T s | b - - m————
D0+ ———_ :
0g- — Ll : L|, Epr /
LI, I S N
LP11 iLP10 4LR06, { LR10"} LP00i—LRO0Af LPOOi LP10 | LP11
H : 4 -.\_'.E
'rln-'E Eal]
BTA from Display Module Timing to HOST
(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.3V to 3.3V, T4 = -30 to 70°C)
. Spec. :
Signal Item Symbol T p. Max. Unit
Length.of LP-00/LPO1/LP10/LP 11
Host=Display module Teexu 50 i ns
Length of LP-00/LPO1/LP10/LP 11 Tioxo 50 i ns
DS1_DoP/|Display module -Host
DSl _DOP (Time-out before the MPU start driver T1a-suBE TLrxD - 2xTLexp ns
Time to drive LP-00 by display module Tocer 5xTLprxD - - ns
LI(TE.? to drive LP-00 after turnaround request Toaco AT LoxD i ns
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illiTh R RSBl IXBJIR Sl

Xunrui photoelectric technology (shenzhen) CO,.LTD.

5.3 Reset input timing

Sharter than 5£gs
—p REAW
NRESET
_ REST
Internal Status Mormal Operation X Resetting )a ol Condion
Related Spec. -

Symbol Parameter Pins Min. | Typ. | Max. Note Unit
tRESW | Reset low pulse width'' | NRESET || 10 - - s

When reset applied
J 15 | - = || during SLPIN mode ms

When reset applied
\ 120 | 3 ~__| during SLPOUT mode ms

tREST | Reset complete time"®

6. Power On/Off Sequence

6.1 Power On Timing

T peaf 30%
IoVee L IE
\'

10%

ﬂ'm% T,
VCI 10ps | —
L] 14
- — L
/ froz
RESET )/ riu% ,f

[
MIPI Data Mota: MIPI Data kane and
CLK laie must set LP-11
MIPI CLK befoie HW recet qge high

MIP| Video Packet

Host Command

Initial  SLPOUT DISFOM

ELU ON
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_ Min. Typ. Max. Unit
T1 0.01 - 10 ms
T2 No Limit ms
T3 0.01 - 10 ms
T4 1 - - ms
T5 1 - - ms
T6 10 - - us
17 No Limit ns
T8 15 - - ms
T9 120 - - ms
T10 No Limit ms
T11 100 | 150 | - ms

6.2 Power Off Timing

Tiq
IoVCC 0%
{ 0% 10%
Vel il
'\ K T
10%
T1Tq'.
RESET 7%
N 0%,
Tis

MIPI Video Video Packet
Packet

|

DISPOFF SLPIN

Host Commancl
BLU OFF

Pagel2 of 24
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Xunrui photoelectric technology

Min. Typ. Max. Unit
T14 40 100 ms
T15 10 - ms
T16 No Limit ms
T17 No Limit ms
T18 No Limit ms
T19 No Limit ms
T20 500 | ms

7. Optical Specificationsoptical characteristics are determined after the unit has

been ‘ON’ and stable for approximately 30 minutes in a dark environment at 25°C. The values
specified are at an approximate distance 50cm from the TFT-LCD surface at a viewing angle of

@®and 0 equal to 0° .
Measurement condition: Refer to next pages ( C-light source, Halogen Lamp )

*2): without Polarizer

Specification
Item Symbol Condition Unit
Min. Typ. Max.
Response time Tr+Tf g6=0" - 25 50 ms
Contrast ratio CR 6=0" 600 800 -
Top 75 85 -
Bottom 75 85 -
Viewing angle CR=10 deg.
Left 5 85 -
Right 75 85 -
Color chr::lmati::it'_',r Wi 0015 0 297 +0.015
(CF only with C light, 6=0°
CIE 1931) Wy -0.015 | 0.318 | +0.015
Color Gamut
(CF only with C light, NTSC CIE1931 45 50 - %
CIE 1931)
Trasmittance _
_ _ Trans B=0" 3.7 4.4 - %
(with Polarizer)

Pagel3 of 24
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Notes : 1. Contrast Ratio(CR) is defined mathematically as :
Surface Luminance with all white pixels

Contrast Ratio =
Surface Luminance with all black pixels

2. Surface luminance is the center point acrass the TFT-LCD surface 500mm from the surface with all
pixels displaying white. For more information see FIG 1.

3. Response time is the time required for the display to transition from white to black(Rise Time, Tr)
and from black to white(Falling Time, Tf). For additional information see FIG 3.

4. Viewing angle is the angle at which the contrast ratio is greater than 10. The angles are
determined for the horizontal or x axis and the vertical or y axis with respect to the z axis which
is normal to the TFT-LCD surface. For more information see FIG 4.

5. Optimum contrast is obtained by adjusting the TFT-LCD Threshold voltage(Vth & Vsat)

FIG. 1 Optical Characteristic Measurement Equipment and Method

LCD-7000 System

Light Source D

Light Source
Spot Size

¢=12 mm
LCD CELL\

[ ]
Optical Stage(x,y}—»| 'L @

Detector |:|

<Transmissive Mode>
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FIG. 2 The definition of Vth and Vsat

100%
90%

Transmittance
50%

10%
0%

Voltage

FIG. 3 The definition of Response Time

The response time is defined as the following figure and shall be measured by
switching the input signal for "black” and "white".

* Voltage conditions for Response time
Vgate : 19V DC
Vdata : 0V~3.3V DC
Veom : OV (Ground)

Pagel5 of 24
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FIG. 4 The definition of viewing angle

<dimension of viewing angle range>

$=90 -
(12:00) yu
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8. Reliability Test Items

No. Test Item Test Condition Check Time
1 High temp storage T=80"C 72Hrs
2 Low temp storage T=-30C 72Hrs
3 High temp operation T=70C 72Hrs
4 Low temp operation T=-20C 72Hrs
5 High temp & high humidity T=50°C H=90% 72Hrs

Reliability Test Criteria:
Display function should be no change under normal operating condition.

Pagel7 of 2
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9.Handling Precautions

9.1 Safety

The liquid crystal in the LCD is poisonous. Keep away from your mouth and
eyes. If the liquid crystal contacts with your skin, mouse or clothes, use soap to
wash it off immediately.

9.2 Handling

I. The LCD panel is made of very thin glass. Mechanical impact or extrusion to
the surface should be prevented.

ii. The polarizer attached on the display is very easy to be damaged, handle it
with special attention.

iii. To avoid contamination on the display surface, do not touch the display

surface with bare hands.

iv. The transparent electrodes may be disconnected if you use the LCD panel

under dew-condensing environment.

v. The characteristics of the semiconductor devices may be affected when they
are exposed to light, possibly resulting in malfunctioning of the ICs. To prevent
such malfunctioning of the ICs, make sure the application and the mounting of
the panel are designed so that the IC is not exposed to light.

9.3 Static Electricity

Ground soldering iron tips, tools and testers when you operate. Also ground
your body when handling the products and store the products in an
anti-electrostatic container.

9.4 Storage

Store the products in a dark place where the temperature is within the range of
25+10°C and with low humidity (60%RH or less). Do not store the LCD product in
an atmosphere containing organic solvents or corrosive gases.

9.5 Cleaning

Do not wipe the polarizer with dry cloth, as it might cause scratching. Wipe the
polarizer with a soft cloth soaked with petroleum IPA. Other chemical might
damage the panel.

Page18 of 24
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10. QC

10.1  Purpose

To ensure the stability of our product and standardize our inspection

10.2 Application Range
This standard is applied to all 4.3 inch and smaller sized LCM product from Elsun Technology Co.Ltd
10.3 Definition of inspection area

C area: The area covered after installation
B area: visible area

A area: display area C

10.4 The environmental condition of inspection
Lighting conditions should be 20 ~ 40W fluorescent lamp (illumination at 1000 £ 200 lux)
Test ambient temperature should be 23 £ 5 C, humidity at 50 + 20% RH
The tested products should be placed 300mm away from the examiner’s eye, and 30 degrees in the
vertical direction observed within the region

Vertical line Eyes
Eyes

T

) Eyes 300mm

|

Product
surface 0

N

10.5 Identification
10.5.1 Bright dot: dots appearing bright and unchanged in size when the LCD panel is under black pattern.

[e=}

10.5.2 Dark dot: dots appearing dark and unchanged size when the LCD panel is under RGB picture.

10.6 Inspection items and criteria

Page19 of 24
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10.6.1 Serious defect
No inspection item inspection criteria defect grade

1) Non-display not allowed

10.6.1.1 function failure | 2) Line missing not allowed main defect
3) Invalid touch and drift not allowed (if need )

10.6.1.2 break broken display not allowed main defect

) . Dimension tolerance out of specified in the drawing not )

10.6.1.3 dimension llowed main defect

allowed.

10.6.2 Appearance defect

No Inspection item inspection criteria defect grade
1. dot defect identification:
o2ty
2
Dot defect
black dot, white . _ o
dot, dirt on 2. inspection criteria range '
10.6.2.1 ) Minor defect
surface, stain,
A d .
bubble rea quantity allowed
quantit
A area B arca C area
dimension(mm)
®d <0.15 ignore
0.15< P <0.20 2 (spacing>=10mm )
ignore
0.20<® <03 1
D >0.3 0

Page20 of 24
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No Inspection item inspection criteria defect grade
1. identification of line i
dimension
L: length V \7E
W: width 3/
2. inspection criteria
line defect dimension(mm) quantity allowed (total 3
10.6.2.2 visible pes ) Minor defect
black/white line area
L (length) W (width)
Aarca | Bareca | Carea
ignore W=0.03 ignore
0.03<W=<
L<3.0 2
0. 05
0.05<W< ignore
L<3.0 1
0. 08
count according to
W>0. 08
dot defect
1-If the scratch is visible after installation or at work, refer
to 10.6.2.2
2-If the scratch is visible at special angel or at
non-working status, refer to the following standards
dimension (mm) Quantity allowed
area
10.6.2.3 scratch L Clength) W (width) Minor defect
A B C
ignore W=<0.03 ignore
0.03<W=<
5.0<L=<10.0 2
0.05 _
ignore
0.05<W=<
L<5.0 1
0. 08
W=>0. 08 Not allowed

Page21 of 24|
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>

Inspection . . I
No inspection criteria defect grade

item

1. broken angle

XA Y<<2. 0mm
or

X<2.0mm Y ANit

Meanwhile Z<<T ignore

10.6.2.4 Glass defect 2. other broken part Minor defect

X<<5.0mm Y<<0. 8mm

Meanwhile Z<{T ignore

Page22 of 24
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NO Inspection item inspection criteria defect grade
1. copper foil off, warping, crack and oxidation are not
allowed .
2. FPC crack, break, serious scratch and crease are not main defect
allowed
3. if no special requirements, no release paper on
double-sided adhesive FPC is not allowed.
10.6.2.6 FPC 4. Slight creases and scratches not exposed from the copper
foil and with no affect to appearance and function are
allowed. Minor defect
5. if no special requirements, no insulating tape at welding
part on backlight and touch-screen is not allowed..
6. Parts off, breakage and deform are not allowed.
7. print on the surface should be clear and correct.
1. clean appearance, no dirt, fingerprints and other
traces.
2. ITO circuit on COG coating area should not be exposed.
basic appearance | 3. Rust, sever scratch, deformation, obvious burrs and color i
10.6.2.7 Minor defect

requirements

dirt are not allowed.
Mis-assembly, part missing are not allowed.
5. Bubble caused by mis-pasted polaroid refers to 10.6.2.1

For watermark, the criteria is upon agreed by both parties.
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10.6.3 electric defect

No Inspection item inspection criteria defect grade
. Non-display, more or less image and display defect are not .
10.6.3.1 picture defect main defect
allowed.
10.6.3.2 | bright/dark line | Not allowed. main defect
one dot is acceptable.
2. Under bright status, 2 dark dots with more than Smm
distance is allowed.
3. Totally 2 bright or dark dots are acceptable.
10.6.3.3 | display dot defect The other defect under bright status refers to 10.6.2.1 Minor defect
Note: Electric bright/dark dot means one pixel; less than
1/2 of 1 pixel can be ignored.
1. Two continuous defect pixel connected dots are not
connected .
10.6.3.4 ) allowed. Minor defect
dot/line defect )
2. Line defect refers to 10.6.2.2
wrong view Wrong view directions, such as opposite view angle, are not .
10.6.3.5 L main defect
direction allowed.
Backlight off are not allowed.
) 2. Uneven light, dead light, flicker light, dark angle, light .
10.6.3.6 | back light defect main defect
leakage are not allowed.
3. Brightness should comply with drawing

end.
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