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1. Features
This module is a color active matrix TFT-LCD (Thin Film Transistor Liquid Crystal

Display) module that uses amorphous silicon TFT as a switching device. This module is

composed of LCD panel, driver IC, and LED backlight.

2. General Specifications

No. ltem Specification
1 LCD size 8.0 inch
2 Resolution 1200 (RGB)X1920
3 Display mode Normally black
4 Pixel pitch 0. 0897 (W) X 0. 0897 (H) mm
5 Active area 107.64(W)X172.22(H) mm
6 Module size 132.6(W)X193.6(H)X3.6(D)mm
7 Pixel arrangement RGB Vertical stripe
8 Interface MIPI(4lane)
9 Backlight power consumption | 1.4W (typ.)
10 | Panel power consumption TBD (typ.)
11 | Weight 739 (typ.)
12 | Luminance for LCM (A7 TP) | 400cd/m? (typ.)
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4. Electrical specifications
4.1 Block Diagram

EERSianal _ | MIPISignal
S O
g = 8 inch
= VCC AVDD VGH VGL = ] 200] 920
LCD P C =
ower S D
O
e
- )
o
£
LED Signal LED Light Bar
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4.2 Interface Definition

Pin No. Symbol Function
1 GND Power Ground
2 NC No connection
3 NC(SDA) No connection
4 NC(SCL) No connection
5 NC(MTP) No connection
6 NC No connection
7 NC No connection
8 NC No connection
9 NC No connection
10 NC No connection
11 NC No connection
12 NC No connection
13 NC No connection
14 VCC Power supply
15 VCC Power supply
16 VCC Power supply
17 NC No connection
18 GND Power Ground
19 NC No connection
20 LEDA3 LED Anode
21 NC No connection
22 LEDA2 LED Anode
23 NC No connection
24 LEDA1 LED Anode
25 NC No connection
26 LEDKS3 LED Cathode
27 NC No connection
28 LEDK2 LED Cathode
29 NC No connection
30 LEDK1 LED Cathode
31 NC No connection

©AIl Rights Reserved
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32 GND Power Ground
33 NC No connection
34 NC No connection
35 NC No connection
36 NC No connection
37 NC No connection
38 AVDD Power for Analog Circuit
39 HAVDD(NC) No connection
40 VGH Gate ON Voltage
41 VGL Gate OFF Voltage
42 NC No connection
43 NC No connection
44 GND Power Ground
45 GND Power Ground
46 MIPI_DATA3_N | MIPI data pair 3 negative signal
47 MIPI_DATA3_P | MIPI data pair 3 positive signal
48 GND Power Ground
49 MIPI_DATA2_N | MIPI data pair 2 negative signal
50 MIPI_DATA2_P | MIPI data pair 2 positive signal
51 GND Power Ground
52 MIPI_CLK_N | MIPI CLK negative signal
53 MIPI_CLK_P | MIPI CLK positive signal
54 GND Power Ground
55 MIPI_DATA1_N | MIPI data pair 1 negative signal
56 MIPI_DATA1_P | MIPI data pair 1 positive signal
57 GND Power Ground
58 MIPI_DATAOQO_N | MIPI data pair 0 negative signal
59 MIPI_DATAOQO_P | MIPI data pair O positive signal
60 GND Power Ground
Note1:

LCD CONNECTOR AXT560124(Panasonic)
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4.3 Absolute Max. Rating

Values :

ltem Symbol Min. Max. Unit
VCC -0.5 5 Vv
AVDD 9.6 10 Vv

Power Voltage
VGH -0.3 32 Vv
VGL -16 0.3 \Y
Backlight forward current ILep 0 20 mA(fé)[r);each

Input Signal Voltage Vi -0.3 VCC+0.3 \Y
Operation Temperature Top 0 50 C
Storage Temperature Tst -10 60 C

Note: The absolute maximum rating values of this product not allowed to be exceeded
at any times. Should be module be used with any of absolute maximum ratings exceeded.
The characteristics of the module may not be recovered, or in an extreme case, the
module may be permanently destroyed.

4.4 Typical Operation Conditions

Values .
ltem Symbol Min. e Max. Unit | Note
VCC 3.0 3.3 3.6 V
AVDD 9.6 9.8 10 \Y
Power Voltage
VGH 17 18 19 \Y
VGL -6.6 -6 5.4 \
lvee - TBD - mA
|AVDD - TBD - mA
Power consumption
lveH - TBD - mA
|VGL - TBD - mA
4.5 LED Backlight Specification
ltem Symbol | Condition | Min Typ Max Unit
Forward Voltage VFf If=60mA | 22.4 - 24 \%

LED circuit:

AR RN

3%8=24LEDs

(IF=60mA, 22. 4V"24V)
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4.6 Power On/Off Sequence
To prevent the device damage from latch up, the power on/off sequence shown
below must be followed.

\gox s-am/L
10% 10%

90%
vDD_IO
10% -
TO| T T2 T3 Enter Sleep In T7 T8 T6
Mode command  [N\4
Power on Displa
MIPI Interface Initial code peey Valid Data Display off
/ LP mode e, /
VBL BL off BL on BL off
T4 T5
Min. Typ. Max. Unit
TO +T1 30 - ms
T2 50 - ms
T3 - 0 - ms
T4 100 - - ms
T5 50 - - ms
T6 500 - - ms
T7 100 - - ms
T8 0 - - ms
©AIl Rights Reserved 11/25 REV. A0



4.6.1 Power On Sequence

< 20ms

VDDVCC "
‘ (R=10KQ chﬁFB €] ;h_,,.,‘

4
orly, GRB {

(System Control).

>0ms

]
MIPI e

(Clock La

i 1y i LF Moda
r_nm”ili‘l |, I €MD (s Mode

i
—

VSS

(Sxtract from MIFT)

—
-
LY
| —
[
—
LY
—
[
| m—

i >0ms
e 1 “'.( To TCON .2l o
12C KI il
{System to TCON). (=1)

o sTevs |

(System to TCON).

T | To PMU driver
12C _SCL [12C_SDA i ¥ (mxm?
{TCON 10 PMU } - H

PMU_EN | I

MU

m
-
4]
3
B

SOURCE OUT 0¥ NORMAL
CCATEI O;UTr, v (. NORMAL |
LEDON R e

LEDPWM —
4.6.2 Power Off Sequence

VDDIVCC B

GRB

Ente Sleep In Made 21H Lo

MIP1 NORMAL T NORMAL
(System 1o TOONY ;

e [ [ N

1)

2c
(System to TCOM)

STRYE ™2

(System to TCOM)

12C _SCL/2C_SDA) i | Myf W
(TCOM ta PMU drivar) T

AVDD |
HAVDD

5 ANTD o g

External  ygl
PMU

r
|
|
|
|
|
|
|
|

< v

PMU_EN

SOUSSE NORMAL X 00H X Low Level o

GSJE NORMAL v
LEDON
LEDPWM
4.7 Data input format

4.7.1 Data input Format for MIPI

VSS Ty |

Turw |

DATA. Tues Tuo Tuer

1line | 1line I line 1line
)
SlevSley o (Hle| |y Hlslic
= LP 3 LP| = LP M
1line A line:
B3 lree (Lo [1. 31 | res |eL
5| p [PATA|LP s | p |PATA|LF
Thepuy ]
Thge 4=
Tho
Tisrple—s
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4.7.2 Input Timing Table

ITEM SYMNBOL i twp MaEx UMIT
Frame Rate - 55 ao Hz
LCD
Picels Rate - 158.4 MH=
Frequency LK 500 MH=z
DCLE
Period Telk 1 ns
Haorizontal tofal time tHP 1275 1341 1342 tork
Horizontal Active time tHadr 1200 tey ke
Horizontal Horizontal Pulse Width tHsymc 1 1 1 torw
Horizontal Back Parch tHBP 3z a0 80 tork
Timing
Haorizontal Front Paorch tHFAP 80 a0 a1 tok
Vertical total time tvp 1881 1881 1882 e
Vertical Active time twiadr 1820 e
Wertical Wertical Pulse Width tv'sync 1 1 1 e
Vertical Back Porch twBP 258 25 25 ts
Vertical Front Porch tWFP 35 as 36 s
Differential Swing WDswing 140 mh
TX SPD
e85 gao 1000, Mbps
Bit Rate {MBPS)
- Data bit!
Pxel Fomat pioel
Lane 1 Lane
Vertical
Syne
Q
Vsyho Invisible image
VBEP
Visible image
WAdr
VFP i
E 1 i
Horizontal i 1
Sync ] I_, i
Hsync | HBP HAdr i OHFP |
£ HP i
2 Tsr it Tuo .
CLKP-CLKN T -
~
b
~
~
A Y
DxP-DxN >

Note: VIDTH is the input high threshold and should >70mV
VIDTL is the input low threshold and should < -70mV
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4.8 MIPI Interface Characteristic

4.8.1 MIPI DC Characteristic
(VCC=VCC_[F=155V to 1.65V, VDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND= 0V, TA= -20 to +85°C)

Parameter Symbol | Min. | Typ. Max. Unit Condition

WCC=VCC_IF=1.8Y,
Data Rate=500Mbps,

MIPI digital operation current lyvociE - - 24 mA Input pattern:
55h—=AAh—=>55h—=2AAh
MIP! digital stand-by current heaese | o~ | 200 . i | VEETE mput cuimont:

All input signal are stopped.

MIPI| Characteristics for High Speed Receiver

Single-endedl input low voltage Vitus -40 - - my
Single-ended| input high voltage ViHHs - - 460 m\
Common-mode voltage Veprsoe | 199 - 330 my
Differential input impedance ‘o 80 100 125 ohm
Differential input high threshold VipTH - - 70 mV
Differential input low threshold VioT -70 - - my
MIPI Characteristics for Low Power Mode
Pad signal voltage range V) -50 - 1350 mYy
Ground shift Venpsy -50 - a0 my
Input low level Vi =150 < 150 mYy
Input high level Wik A= 1.2 1.3 A
1 Vi Mn
LP-RX
Input High
:: VIH.r.'I b
LP-RX
Threshold Region
Y v
ry 1L, M&X
................................... an V||.||.s
LP-RX e
Input Low HS-RY g{:;:)q{n Womnxpcmax
Input Mode
Range: |nut Range
o Wemmo, mu
GIND»
A AN A
Y Y
Low Power High Speed
Receivar Regaiver

4.8.2 MIPI AC Characteristic
A.LP Transmitter AC Specification

(VCC=VCC_IF=1.55V to 1.65V, VDD= 2.7V to 3.6V, AVDD= 7V fo 10V, GND=AGND= 0V, TA= -20 to +85°C)

Parameter Symbol Min Typ Max Units
15%-85% rise time and fall time Trie! Trp - - 25 ns
Pulse width of the LP exclusive-OR clock TiePuLsETX 50 - - ns
Period of the LP exclusive-OR clock T rpER-TX 100 - - ns

mp__\

N land

e | |t

Tar

o\ N\ ) | /‘\_/‘\_/‘\ AUV

%

LP_Clk
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B.High Speed Transmission
a. Data-clock Timing Specifications

(VCC=VCC IF=1.55V to 1.65V, VDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND= 0V, TA= -20 to +85°C)

Parameter Symbol Min Typ Max Units
Ul instantaneous Ulinst 1.0 - 12.9 ns
Data to Clock Setup Time Teetup 0.25 - - Uljyst
Data to Clock Hold Time THOLD 0.25 = & U|4|\_5T
Tsetur Thown |

g g

———
C 0.5 U|||\-b'|'
+ Tskew

CLKp

X

CLKn
1 Ulyst

?<

o

Tovrp

b. High Speed Data Transmission in Bursts
(VCC=VCC_IF=1.55V to 1.65V, VDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND= 0V, TA= -20 to +85°C)

Parameter Symbol Min Typ Max Units
Time to drive LP-00 to prepare for HS transmission THS-PREPARE 40+4U1 - 85+6UI ns
Time from start of Tys. or Toix eriod to start of
P e HS-TRAIL CLK-TRAIL P Towsr . } 105+12U1 e
Time to enable Data Lane receiver line termination
measured from when Dn cross Vi uax Ths Termen ) ) 35+4UI ns
Time to drive flipped differential state after last payload
data bit of a HS transmission burst Ths-TRAL 60+4Ul i ) ns
Time-out at RX to ighore transition period of EoT THs.skip 40 - 55+4U| ns
Time to drive LP-11 after HS burst ThsExT 100 - - ns
Length of any Low-Power state period Tipx 50 - - ns
Sync sequence period THssynG - =19]] - ns
Minimum lead HS-0 drive period before the Sync
sequence Tuszero 105+6UI R \ ns
Note:

1. The minimum value depends on the bit rate. Implementations should ensure proper.operation for all the supported

bit rates.

2. Ul means Unit Interval, equal to one half HS clock period an the Clock Lane.
3. T.ex is an internal state machine timing reference. Externally measured values may differ slightly from the specified

values due to asymmetrical rise and fall times.

Y s e . U s :_.’I.I T . 7 e N e - }
Gl RaXoK X X 1’£ X ) /bt D i ] ;:\ —f.f AN —\'_\? \ j;_, \ X F’ i
Tiox ) THseARERARE! THSI-ZEF?O Ths-svic
; Disconnect
Dp/Dn - Y \ Terminmor "\_ /
Vis,mm Y X i “.ff
A" \ 1 i f‘
Vit \ N VRAWAL\Y ' B TN YT —r‘—nﬁf
\ '\ XV AN ANV A AL A NEA ey {f i
1 y W v — AN Y ’—'—n— Lp
—ARS\WWA st ! T
NP Capture 1 - o
ey VB e Data Bit Teor B
This: seTTLE
lTHS-TRAILI " Ths-ExiT )
LP=11 LP=01 LP=-00
©AIl Rights Reserved 15/25 REV. A0



c. High Speed Clock Transmission(Switching the Clock Lane Operation Timing

Parameters)
(VCC=VCC _IF=1.55V to 1.65V, VDD= 2.7V to 3.6V, AVDD= 7V to 10V, GND=AGND= 0V, TA=-20 to +85°C)
Parameter Symbol Min Typ Max Units
Time that the transmitter shall continue sending HS
clock after the last associated Data Lane has TelposT 60+52U1 - - ns
transitioned to LP mode
Detection time that the clock has stopped toggling Teclkmiss - - 60 ns
Time to drive LP-00 to prepare for HS clock T 38 ) 95 e
transmission GlHE At
Minimum lead HS-0 drive period before starting Clock TeLkprepare 300 - £ ns
+TelkzERD
Time to enable Clock Lane receiver line termination
THS-TERM-EN % = 38 ns

measured from when Dn cross Vi wax

Minimum time that the HS clock must be set prior to
any associated date lane beginning the transmission TcLkpPrE 8 - - Ul
from LP to HS mode

Time to drive HS differential state after last payload
clock bit of a HS transmission burst

Note:

The DSI host processor shall support continuous clock on'the Clock Lane for NT chipthat require it, so the host
processor needs to keep the HS serial clock running.

TeLkTRAIL 60 - - ns

Clock Lane Disconnect
Dp/Dn ;.’ Terminator
/ i
“ Teicrost kit Teor * i ; N [+—Teikserne—*
— la— T [T oz zee]
~VIH(min} SRE =
-VIL{max) I == o B i T 7
= M f 1] | | /1] Tl 7\ PN
docoodpEE f__.., boclodiooogbalt
Tl il | I I i I K} i il
= TopeTRaL "1 Themar a1 Tipx—*ToLcprcony Tewkzena TeLkprE—|
Data Lane Disconnect T, p—>leT o
- I=Y
Dp/Dn { Terminator i HEEED
/ I 1 i 1 i I i '
=VIH{min} -
| P
=VIL{max) i
{ | >/ ﬂ'-
] 1 1M
[ W "
M Thegap—" P (€
—Thsserne—*
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5 . Optical Specifications

Val
Iltem Symbo Condition : aiies Unit | Remark
| Min. Typ. Max.
oL 80 85 -
Horizontal

o Or 80 85 -

Viewing CR > 10 degre Note 1
angle e
o7 80 85 -
Vertical

OB 80 85 -
Response time Ta=25C ; Note 2
Rise+Fall Trr 6=0° ” 27 35 MS | Note 3
Contrast ratio CR 600 800 - - Note 2
Note 4
. Wi 0.2444 | 0.3044 | 0.3644 - Note 2

Color chromaticity
Wy 0.2581 | 0.3181 0.3781 - Note 5
Normal
Color gamut NTSC 0=p=0° - 30 - %

Luminance L 320 400 ; °d2/m Note 2
Luminance o Note 2
uniformity Yu 70 75 ) Yo Note 6

Note 1: Definition of viewing angle range

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

Normal line

0=0=0°
®=90°
12 o’clock direction
A P
O g Bk
O - | %
¢=1 80° i = Z ¢=oo
}//Active Area
| < LCM

P=270°
6 o’clock direction

Definition of viewing angle

©AIl Rights Reserved 17/25 REV. A0




Note 2: Definition of optical measurement system.
The optical characteristics should be measured in dark room. After 30 minutes
operation, the optical properties are measured at the center point of the LCD
screen. (Viewing angle is measured by ELDIM-EZ
contrast/Height :1.2mm ,Response time is measured by Photo detector TOPCON
BM-7, other items are measured by BM-5A/
Field of view: 1° /Height: 500mm:.)

Normal line
0=0=0°
Photo detector
_ | I
[
500mm ©=90° o
12 o’clock direction
e
e
e
| v g
®=180° — — — — el — —— 0=0°
Y “ Active Area
| P
s LCM
~
~

®=270°
6 o’clock direction

Note 3: Definition of Response time
The response time is defined as the LCD optical switching time interval between “White”
state and “Black” state. Rise time (Tr) is the time between photo detector output intensity
changed from 90% to 10%. And fall time (Tf) is the time between photo detector output
intensity changed from 10% to 90%.

( White (TFT OFF Black (TFT ON) White (TFT OFP)

100%
90%

Definition of response time

©AIl Rights Reserved 18/25 REV. A0



Note 4: Definition of contrast ratio

Luminance measuredwhen LCDon the "White" state

Contrastratio (CR) = :
Luminance measuredwhen LCDon the "Black" state

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

Note 6: Definition of Luminance Uniformity (“White” state)
Active area is divided into 9 measuring areas.Every measuring point is placed at the
center of each measuring area.

Luminance Uniformity (Yu) = sﬂ

L
L/6 L/3 L/3

& O D
= S O O
&) O .

Definition of measuring points

W/6

W3

W3

Bmax: The measured maximum luminance of all measurement position.
Bmin: The measured minimum luminance of all measurement position.

©AIl Rights Reserved 19/25 REV. A0



6. Reliability Test

Humidity(No condensation)

Item Test Conditions Remark
High Temperature Storage Ta=60TC 120hrs
Low Temperature Storage Ta=-10C 120hrs
High Temperature Operation | Ts =50C 120hrs
Low Temperature Operation | Ta=07C 120hrs
High Temperature and +50°C, 90%RH max. 120hrs | Non-operation

Thermal Shock

0/30min~50°C/30min
Change time:5min, 10cycle

Non-operation

Electrostatic Discharge

Contact: +4KV
Air: £8KV

150PF/330 © ,5Points/panel,5times

Class B,Note1

Note1
Class Performance
A All functions perform as designed during and after exposure to interference
B Temporary degradation or less of performance which is self-recoverable
C Degradation or less of performance which requires operator intervention or
system reset to recover

_ Degradation or less of function which is not recoverable

©AIl Rights Reserved
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7. Handling Precautions

7.1 Mounting Method

The LCD panel of Leadtek LCD module consists of two thin glass plates with polarizes
which easily be damaged. And since the module in so constructed as to be fixed by
utilizing fitting holes in the printed circuit board.

Extreme care should be needed when handling the LCD modules.

7.2 Caution Of LCD Handling And Cleaning

When cleaning the display surface, Use soft cloth with solvent
[recommended below] and wipe lightly
@® [sopropyl alcohol
® Ethyl alcohol
Do not wipe the display surface with dry or hard materials that will damage the
polarizer surface.
Do not use the following solvent:
® Water
® Aromatics
Do not wipe ITO pad area with the dry or hard materials that will damage the ITO
patterns
Do not use the following solvent on the pad or prevent it from being contaminated:
® Soldering flux
® Chlorine (Cl) , Salfur (S)
If goods were sent without being sili8con coated on the pad, ITO patterns could be
damaged due to the corrosion as time goes on.
If ITO corrosion happen by miss-handling or using some materials such as Chlorine
(Cl), Salfur (S) from customer, Responsibility is on customer.

7.3 Caution Against Static Charge

The LCD module use C-MOS LSI drivers, so we recommended that you:

Connect any unused input terminal to Vdd or Vss, do not input any signals before
power is turned on, and ground your body, work/assembly areas, assembly equipment to
protect against static electricity.

7.4 Packing

® Module employ LCD elements and must be treated as such.

® Avoid intense shock and falls from a height.

® To prevent modules from degradation, do not operate or store them exposed direct to
sunshine or high temperature/humidity

7.5 Caution For Operation

® |t is an indispensable condition to drive LCD’s within the specified voltage limit since
the higher voltage then the limit cause the shorter LCD life.

® An electrochemical reaction due to direct current causes LCD’s undesirable
deterioration, so that the use of direct current drive should be avoided.

® Response time will be extremely delayed at lower temperature then the operating
temperature range and on the other hand at higher temperature LCD’s how dark
color in them. However those phenomena do not mean malfunction or out of order
with LCD’s, which will come back in the specified operation temperature.

® If the display area is pushed hard during operation, some font will be abnormally
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displayed but it resumes normal condition after turning off once.

® A slight dew depositing on terminals is a cause for electro-chemical reaction resulting
in terminal open circuit.
Usage under the maximum operating temperature, 50%Rh or less is
required.

7.6 Storage

In the case of storing for a long period of time for instance, for years for the purpose

or replacement use, the following ways are recommended.

® Storage in a polyethylene bag with the opening sealed so as not to enter fresh air
outside in it . And with no desiccant.

® Placing in a dark place where neither exposure to direct sunlight nor light's keeping
the storage temperature range.

® Storing with no touch on polarizer surface by the anything else.
[It is recommended to store them as they have been contained in the inner container
at the time of delivery from us

7.7 Safety

® |t is recommendable to crash damaged or unnecessary LCD’s into pieces and wash
off liquid crystal by either of solvents such as acetone and ethanol, which should be
burned up later.

® \When any liquid leaked out of a damaged glass cell comes in contact with your
hands, please wash it off well with soap and water.

8. Precaution For Use

8.1
A limit sample should be provided by the both parties on an occasion when the both
parties agreed its necessity. Judgment by a limit sample shall take effect after the limit
sample has been established and confirmed by the both parties.
8.2
On the following occasions, the handing of problem should be decided through
discussion and agreement between responsible of the both parties.
® \When a question is arisen in this specification
® \When a new problem is arisen which is not specified in this specifications
® \When an inspection specifications change or operating condition change in customer
is reported to LTK , and some problem is arisen in this specification due to the
change
® \When a new problem is arisen at the customer’s operating set for sample
evaluation in the customer site.
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9.Package Drawing
9.1 Packing BOM: Please Reference the LCM BOM
9.2 Packing Procedure

P64 — SN
B i
[ LEmE
G G
B N R A fp— ZRIBR SHAE . B K 25 T 1R 5 T e s [ 5 WL
LCD AA i |, EE AR 180 &, d bR ANIE™ SEAE, B RUT ISE A HON
B3R5 1) fh, BEBINERZ% BOM,; Sy T A
First step Second step Third step
tray,LCD A.A faces Upward, staggered 180° while stacking inspection,and put

them into a PE bag

(pay attention to the direction)  up.on the top,there is an empty
tray without product the quality of
layers please refer to the BOM

SR Ak R

HI EIR HAY
A A 00 AT 5 S ety B WM FR AR 2E YRR ST
YRR LG () e HetR b2 f
NYFH, G nHES 6 J2)

Fourth step fifth step sixth step
Putting EPE foams and Sealing the carton with Placing the boxes together
products with trays into the cellulose tape ;Stick on a on a pallet (6 layers at most)
carton;Close the carton box carton label
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10. Label Drawing
Bar code label and packing chest label
TBD

11. HSF Requirements
B RoHS (Restriction of the use of certain Hazardous Substances)

B HF (Halogen Free)
B REACH (Regulation concerning the Registration, Evaluation, Authorization and

Restriction of Chemicals)
[1 Other regulations

12. Scope

This specification applies to the TFT LCD module which is designed and
manufactured by LCM Factory of Shenzhen Leadtek Technology Co. Ltd.
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13.Numbering System

=

1 2 B)@A)

-

5) (6 (M (&

No Definition Specifications
(1) | TFT LCM Product No. | Shenzhen Leadtek Technology Co.,Ltd
(2) | Display monitor Unit :mm (takes three integers )
opposite angle line size
D ---- PMP / Tablet PC
(3) | Product Types G -—--GPS
M ----MP
P ----Mobile-Phone
N ----Net Book
A----Automotive
|----Industry
(4) | Product Development By two figures characters expression from 1 to
Series No. 99
(3) | Interface PIN Number By two figures characters expression from 1 to
99
(6) | with Touch Panel Or | T-—-With T/P ;  N----Without T/P
Not
(7) | LCD Type A----AUO ; M-—--CMI ; C---CPT; B--—--BOE;
L----LG; W----Wintek; H----HSD; S----Century
T----Tianma; Y----Hydis; [|----INNOLUX;
U---Samsung;  V----IVO;  P---- Panasonic
Product Development By The English letters : A1~ Z999
(8) | edition No.

©AIll Rights Reserved
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1. Scope EHTERE

This Specification applies toP/N Projected Capacitive touch panel for reference edition.

RS A5 IE H - B 1A Al e 7 i o

2. Structure Characteristics ZwJisE:

ITtem ZHIR Contents I&

9-1 VA Size 8 Inch %
— nC A
VA T -

Outline Dimension
2-2 193. 6%132. 6*1. 35mm

SME RS

93 Structure CFF
ghitt)

Cover Lens tR: 72320 T=1. lmm

gy | Materials OCA Y64 3% WIEE: T=0. Imm (Top) T=0. 05mm (Bottom)
o
ITO Film ITO &E: T=0.05mm; J5FH 150Q /0
Colour
2-5 )
Bt

06 Total Weight TED
I LE — 8

3. Electrical Characteristics HS5HE:

Item ZHIR Contents I&

IC Type

S reme

GT9271

5o IC Package QFN
SRV

53 Channel Number Rx20%Tx32
SR xevmix

Interface

S s

12C




Touch of points 10 Points
3-5 s L
fi g r K 10 £
Input Mode Finger
O Ao T
Input Accuracy .
T | ook Hy 1. OMM, 1%k 1. 5MM
Operating Voltage
3-8 TR 3.3V
g Interface Voltage L sy
e HUE '
LCD Resolution
3-10 LCD fith 1200%1920 (RGB)
Report Rate
3-11 R 5 A 100HZ
Current Consumption Normal Operation Mode (IEH#EF0) :  13mA;
3-12 Monitor Mode CAZMAEAD : 4. 5mA;

FER R

Sleep Mode

CIRHEAE D 0. 12mA;

4. Optical Characteristics Y24t
41 Transparency =85%
i
4o | Haze 3%+ 1%
ZIE
5. Environmental Characteristics ek
OperatingTemperature Humidity:
5-1 o 20~ 60°C Y
BRI |
No dew condensation allowed.
v R,
c_o Storage Temperature 20 70°C e N
_ : 2O .
{RAFIRLE AN feiret iz .




6. Reliability Test Conditions FWIEEHEMIRSLA:

Ttem ZETH Conditions £}
High—temperature Storage
6-1 AR T=70C, 240H
Low—temperature Storage
6-2 (LR AR T=-30°C, 240H
High—temperature
6-3 High—humidity Storage T=60°C 90%, 240H
L PO (A7
feat Shock ~20°C(30min) < (5min Max.) —60°C(30min)
6-4 FMi
50 set
Electro Static Discharge SRR 48KV
O | i B s 4KV
Hardness
_ >
6—6 T i =TH
Ball Drop Test
_ I ™ Ve %
6-7 SR 130g 30cm, M0 3 RIS

Note: (@ After the test is conducted under the above reliability conditions, the test pieces
should be stored in the standard environment for 24 hours and the accuracy of input
position given in para4-2 should be satisfied

Vi (ERHATAECL BTSRRI G, AR IREE NS 24 /NI, 2L 4-2. FNREFE .

@The reliability test should be performed with no D.C. power supplied and the touch
panel stored on the flat plate.
A SEPERE R A B AR . BCE TR R ORCPICED PR R AT I

(®The standard condition presents 25+10°C of the temperature, 55+30%of the relative
humidity, and 9610 kPa of the atmospheric pressure.
FriSbRUeR s, WE: 26+10°C. XN : 55+30%. “H: 96+ 10Kpa.

@®The reliability test should be performed on the touch panel by itself
] fi A B B AR S it X




7. Appearance 'MW
7-1 Application EMVEH

¥

B

Front side Back side

Area A: The whole front side and view area of back side and transparent hole&semi

Transparent hole, the following standard applies to this area.
DI A AN S IR R A eI X, ROEAL IEAL
PLR (R4S A br A 18 FH T 1 X 3

Area B: Back side black mask area. Not control area.

DX B 7 il (1 A B R, e T AR X

7-2 Appearance Inspection Method AFWtZEr4tt:

(1) The distance between the eye and the product should be 30+10 cm, and the inspection should
be performed at an angle of 60° or more in relation to the product surface

HRL S 0= L (R BE S 30+ 10em, A& 2 A7 B 60° LL |,

The inspection environment should be such that a fluorescent lamp is used and the illumination
intensity is approx. 6007800 [lux].

R A PRI 38 H AT HEEZ 2R 6007800 [Tux] .
The operator should be a person in good health with eyesight 1.0 or higher with correction.

PENbE R 1.0 LERD B EEN . CFFIERL B .

The visual inspection is taken under the inspection environment stated above to find the
appearance defects. The defects found at the inspection, will be judged by
standard” to see if it is recoverable

K E AT R REAT HAAAIA SR A R0 H AR SMIRR e SR 5 15

Touch panel is inspected under standard environmental circumstance.

fu B DRAE PR A PR A

Inspected Time: 15+/-5 sec, for one pcs (including two sides of the wipe clean) .

KA iFR] s A A RN B 208 CRL 37 S T (R AL T3
o v

-7-

(2

(3

4

“Appearance

(5)

(6)




7-3 Appearance Criteria #MNRKEHM

(1> [5~FLAFAMAEbRHE]

Judgment Contents H|5EHNZ
Ttem Tl Criteria #}
i H R VA X | VA [X LIS
Spotted D<<0. Imm Disregarded ZA)
Foreign
. g 0. Imm<<D<0. 3mm N<C3(Ja) i 10MM BA FD 2N
Object
HOR Y D>0. 3mm Fault A~ [ 20
W<0. 01mm Disregarded Z.A}
Linear Foreign | o 01mm<W<C0.03mm H L<5mm | N<<2Cja)H 10MM B4 1) 2
Object,
" < < <2(Jr > 2
LE R Ay 0. 03mm<<W<<0. 05mm H. L<5mm | N<2([&]FE 10MM LA F) 0
W>>0. 05mm NG o SR SRR H e
W<<0. 01mm Disregarded Z.A1
< < <9k > ZA
Seratch 0. 0lmm<<W<<0. 03mm H. L<5mm | N<2(|)FE 10MM LA F) B
S f
Kl 0. 03mm<<W<<0. 05mm H. L<5mm | N<<2([&]FE 10MM LA F) AR
W>>0. 05mm NG Fo SR SRS e
Disregarded | Applied to 0.2mm or more inward from
D<<0. 1mm 0 the View A d
Air bubbles ki ¢ Thew Area edge.
inside N<2 and FRAEX IR VA IL 5 0. 2mm 2 Ab.
0. 1<<D<<0. 3mm Black frame area
of adhesive DS>10mm [View area edge |
%%%W%/@ View area — =
D>0. 3mm Fault AR
(2) [5~—T7 AR FRUE]
Judgment Contents H|5EHNZ
Ttem Tl Criteria #\
H FLt VA X | VA X LS
D=0.20mm Disregarded ZA1l
Spotted Foreign N=3 (RIZE 10MM BL
<3 ([a .
Object 0. 2mm<<D<<0. 35mm o A
RUR T
D>0. 35mm Fault N 2B
W<<0. 02mm Disregarded Z.A}
Linear Foreign | o oonn<W<0.05mn H. L<8mm | N<<2 (JalEH 10MM BA 1) 20,
Object,
2R ) 0. 05mm<<W<<0. 07mm H L<<6mm | N<<2 (Ja]FE 20MM LL_F) 2
W>0. 07mm NG & RO YRS A




W<C0. 02mm Disregarded ZA1

Scratch 0. 02mm<<W<:0. 05mm H. L<8mm

N<C2 (JaJ#E 10MM LA D)
I

0. 05mm<<W<<0. 07mm H. L<<6mm N<C2 (Ja)fE 20MM BL D)

W>0. 07mm NG
Disregarded Applied to 0. 2mm or more inward from the
D<C0. 2mm Cow A d
Air bubbles BB | Vew frea edee
.. {RUE X KKy VA LT 0. 2mm 2 4h,
inside 0. 2mm<D<0. 35mm N<2 and Black frame area
of adhesive DS>10mm -’Ml
N \ -02mm
Ha2F N I View area — = T —_
D>0. 35mm Fault AR
(3) [7~—12. 2 FAPMR B ]
Judgment Contents H|E W%
Ttem Il Criteria #
M il VA X [ KL
D<C0. 2mm Disregarded Z
Spotted Foreign
Object 0. 2nm<<D<<0. 4mm N<C3 (a5 10MM BA_ED 2
AR FY)
D>0. 4mm Fault AN R 2
W<<0. 03mm

Disregarded ZAi

Linear Foreign | 0. 03mm<<W<<0.07mm H. L<8mm

N<<2 (] 10MM BA_F) AR
Object,
2R ) 0. 07mm<<W<0. lmm H. L<6mm | N<2 ([ £ 20MM LA LD 28
W>0. lmm NG 5 R RS H
W<<0. 03mm Disregarded ZA\
0. 03mm<<W<.0. 07mm H. L<8mm | N<<2 (Ja]FE 10MM L) ) A
Scratch
s [ A
Al 0. 07mm<<W<0. Imm H L<<6mm | N<<2(ja]§FE 20MM LA |) AR
W>0. 1mm NG P ORI )
Disregard Applied to 0.2mm or more inward from the
D<C0. 2mm . )
i bubbles ed @%}ﬁl View Area edge.
Adr bu FRUE X8k Ky VA 5 0. 2mm 22 4h
inside N<2 and
0. 2mm<<D<<0. 4mm Black f
of adhesive DS>10mm ack frame area View area edge
Sl Rl y __
lew area -
D>0. 4mn Fault St




L5 R 8 50 B R v ]

Fragments X=0. 5mm, It must not
(Surface) Y=0. 5mm, influence the
7=1/2glass function
thickness AT ) R
Fragments Fragments X=0. 5mm, It must not
LN (Back) Y=0. 3mm, influence the
7=1/2glass function
thickness ANFE R ) R
Progressive crack Fault
A AP R AR
D=0.1 Disregarded ZHH
Pinhole 0. 1<D=0. 2mm Glass edge Ignored up to Ipcs
EFEL. B _ _ 1 03mm Ggnored) FVF 3 CREIPR 14D
D>0. 2mm Black frame| applied area Fault AR

1. Sharply outlined stains should be regarded as foreign matter.

TR 75 4 SR D bR A o

2. Stains not sharply outlined should be judged by transmitted light, which
should be acceptable if invisible. Also, stains that can be wiped out with
a soft moistened cloth in ethanol should be acceptable.

TR GG, AEBUHDG N AT, FE R Rdh: AT LU S 1A 5
(75 A 5E Oy R

Stains 75

7-4 Other HE

Acceptance or rejection should be judged with the actual final equipment if needed,
and the Touch Panel that is allowable in practical use should be accepted.
As long as there is any doubt, discussion is required.

URAT BRPEAERR, USG5 L& BRBEFERR o

Criteria regarded If not visible w reflective light inspection,

WATHER 54T R

Production Lot #E%S (B%)

The lot seal should be bonded on the touch panel to identify the production lot.
N T RS b pE S, AE B BE LR T .
The location of lot seal refer to the drawing.

(WAL E S 40

> < > < > < XXX

L

G B

G iy
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9. Regulation on environment ¥f3EykM
9-1. RoHS directive RoHS 4

This product is corresponded to RoHS directive
“Corresponded to RoHS directive” 1is judged based on EU Directive 2002/95/EC.

AKP= PG RolS $74, IEAHRKE 2002/95/EC R4
9-2. Other Hth

Requirement for the other restricted material needs to be cleared and it should be
decided on discussion between our customer and us.

X T H A BR AN TR SR N AZ BT, MR 1 4 2

10. Operating Precautions fFHEZEZHH

10-1.

a.

10-2.

Chassis Mechanical Design tE/AZHET

Please use the touch panel as a replaceable unit when you are designing your product
(Please do not consider the touch panel as an permanent item.).

LTI TR A 452 B AR Dy ) S ) P OR 2 RS O At J52 o 4 D A i = i oR 5 B8

Assuming input method for customers’ use, design the chassis so that no chassis strain
or the like has an influence on the touch panel by the hand placed on the chassis, for
example.

RGBT I A A RARAS, B, 3T s BUME AR I EE 8 DR AN 2 0 Ak 557 7 A S

Select insulation material when considering construction material for the chassis.
It may lead to a cause of false operation when conductive material is used as the chassis.

THIEFAL G B OHENS, AR T iR R T B S 2R BT

When inserting a spacer (such as a cushioning material) between the touch panel and
chassis for the purpose of dust proofing, pay attention to the following:
PLBT A2 A H A5 ful 458 B FOAE A 2 [RS8 e (2D I, 8 DA R LA
(1) Fix a spacer to the chassis side: avoid bonding it to the touch panel.
Lz PAA L E AEREAAAN, A7 AN EERE G AE s B L

(2) Select insulation materials as the spacer and locate it outside of key area.

EFRAL MR N Genibt, HLEEE TR XANE

When distance with the touch panel is near to LCD, Touch panel may malfunction by the
influence of the noise from LCD; the touch panel’ s structure may be different according
to the LCD’ s type.When using a VCOM type LCD, A shielding Layer is recommend.

b 455t 5 LCD BE 2 AU, Al 5E il BESS IR LCD (M3 P2 AR s A s ARFEBO R ST IR ], fi g
Bt G v e T ANA] o 248 F VCOM 828 R i, U R A B ikl )2 S i i et o

Pay attention for not to make any stress of deformation.

TR A B o s A g 5 R AR T

Avoid performing adhesion with the touch panel inclined or uneven.
This inclination and shift may lead to positional deviation at input.

TRIRE S g5 5 AT LCD W5 IR BURVRNANSTAT, IR TR i A2 7 fiE 2% 238 B A (1) i 7

Flexible Connector FPC &E#:8%
The effective part for the attachment of flexible connector and the touch panel main body

should be the deflection of R=3.0mm or more

-11-



FPC 1= R BRHF (RAT R A 2 A5 BE AR B 1247 R 3. Omm BIEEK 9/

b. For flexible connector arrangement, R=2. 0mm or more should be maintained so that the circuitry

will not crease.

XITFPC IZHAE, NAZAT R 3. Omm BB KIITRE, XFE a2 i il A 2ot 484l
c. Please do not bend the chip mounting area.

ANEEES i B A B
d. For the connector side of the FPC: 2T FPC 4=

(1)

(2)

If the pressure in the contact part of circuit side connector and flexible connector wiring
is too large, there may arise deflection in the wiring, that could cause contact failure;
it is , therefore, necessary to verify the impact of the connector on the FPC as well
as the influence of thermal stress, etc. Using the actual machine before selecting the
connectors;

WAL FPC Bl i) Hs 13k K, A7 AT RE HY I A% DA T 38 B o 2 25 e AAT 0 B2 ] SE )6 i
FEAS I IS ) S A i

After checking the applicable conductor, select the circuit side connector.

The general connector for FPC is designed, assuming the metallic wiring; some connectors

are large in pressure in the contact part and sharp in shape.

FERASE T 0] I FPC M4 4% )n, 11k #% FPC.

10-3. Touch Panel Handling fld 5 K
Handing (1) Do not 1lift up the product by holding the flexible connector.
Ty AN TETHF FPC KA i o
(1) Since the glass substrate has some sharp edges, use fingerstalls or gloves
etc., and handle with special care
. HER: AR, UDAFEBRIRE, FESMEN FEH.
Installation . . . .
- (2) Note that if the flexible connector is pressed against the glass edge,
2124 electrode disconnection or burnout may occur.
BER: WA FPC 2 He 5 3 5w [ 45 1] BB 2338 B b 46 (1 I 5%
Unpacking (1) Always remove the touch panel for maintenance after satisfactory cooling
0 T DR Al B B AE 58 AV FP RS R AT IR e 5 41
(1) When re-adhering the protecting film, check for stains.
These stains can be transferred.
K7 b PR BTN B, BRI CRYE ST, BN AT RE AR S .
Cleaning (2) If the touch panel is stored with the protecting film attached for a long
V5T period of time, the pressure sensitive adhesive of protecting filmmay stick
to the touch panel as stains. Lightly wipe out the stains with a soft
moistened cloth in ethanol.
W b LR 3 G IS TR DR A7 I, £33 OR3P B IRRG 5 50 18T e 5 B i 45 B R
M. #RMAEHESE, WHEA, WhiDbEPERERILG.

(3) Do not apply water or chemicals other than alcohol such as ethanol to the
touch panel. Inparticular, do not allow liquid put on the touch panel face
side.

T AN EELE A e b VR DA A2 24 5 B o R 2 A B %) i T AN i P VR
&
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(1)Store the touch panel indoor in the packing case (in the condition in which
it was delivered) at 10°C or higher, 40°C Max. and below 60% in humidity. The
glue of touch panel protecting film may possibly be transferred as stains.

Storage B0 5 CEBITIIRAD L 21 0 CLLE4 0 CLUR, 1L 60%LL Fl93R8E F
TR A7 TRAF o VR 77 i IR, ORGP IR ) A AT REAR s e 5 2 b 5 5% L

(2) Do not store the touch panel in a high temperature and humidity for a long
period of time and avoid storage in the environment where condensation could
arise.

HA BRI RAFAE mli R AR IR BE T o e R AN RE DRAFAE S 7 AR S R (A BT

(1) Do not store nor use under outside and UV exposing environment like mercury
light bulb, permanently because serious performance damage may occur. Touch
panel has a certain life, so life is different depending on your usage
circumstance.

TR SRR, AR R AN B AKARAT S SN R RS 1A N I CE A, DA IX
SRR BE S AEAR KR AW o S 35 7 3 A 23 i P 7 i ELIDR AP A B R AN [ 1 224K

Other (2)Be careful of dew occurring in case there is difference of temperature between
He outside and inside of device (i.e. display monitor). If dew may occur,

electrical shortage between electrode. And/or deterioration of conductive
layer may happen.

WIER: UHMREL BRI S (RN B A ERN . FO RS R
RS e, AR e S ECL T ORI A A R S R B S5 A LS

(3) Operating temperature is under installed inside equipment without relating
on or off status. Non operating temperature means the status of touch panel
alone.

BN VR L AR A5 SR T e IRES M IIRE (SRS A IER) o ARE R
J 2 Fi5 i 35 it B AR S I PR TR

11. Items concerning business 2F5 <BAEIR
11-1. Warranty Period and Warranty Range f#iiF B PR S {5iiF o [Fl
(1) Warranty period %ilF#AFE
One year after the date of delivery. A1) —1F.
(2) Warranty range fFiFye

If Touch Panel is failed and damaged due to our company’ s cause within the warranty period,
we will repair or replace it.

DRUEIIRR A, oA 22 =] 1) Jit D] S B0 #Re o 953405 1,
FeF R HEAT 5 P Bl ST ORI R
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As far as compensation, repair or replacement should be limited to our delivered touch panel
itself. Damage induced due to delivered touch Panel failure is out of our warranty. The repair
or replacement in the field are also out of our warranty

FEh, RTAME, AT b A Bbe (K B4R 1 SE AT AL e
HT 77 by PR SRR I 51 A A SR T DA RAE b BEAT 1B . BRI BT SR A SC B , A L w ] — A
4T AME.

The assurance range and time of environmental characteristics reference to reliability
conditions of the No.7

IABE g M (1 ORAIE Y LA I 1) LSS 7350 v] S Pk 6 4 HE

The following cases are excluded from the warranty range:

T BUASJE T A F] AR E Y [

(a) Failure and damage caused by handling nonconformities, such as drop and shocks during
transportation (movement) after delivery

e, BT SR AR RS ks, @i ek fEdsE) Mol sSeE. B0 1 o

(b) Failure and damage caused by disasters

RKAEN K FH 5 I ke B0 R B

(¢c) Repair and modification at other than our company

AR AL B HEAT B BT 4 50 T I L

(d) Failure and damage caused by handling contrary to “Touch Panel Operating Precautions”

described in this Specification.

I S AS R UG]S A BT T R ik B S T A R 5 R

11-2. Remarks &%

€9)

2)

Once your company receive this specification, if no confirmation and signing back without

reasonable notice within 15 days, we will consider it to be self—-executing.

S AR RS 16 BN, AT A R A E B8 B [R1%8, ALY A 3h B

The discription above is translated from Chinese version. If you have any questions
please kindly refer to the Chinese version. Any inconvenience, please kindly forgive us.
DA b S SCRR 1) O TR SCRIPE s SCIR N S, A A BIAL,

i LA SCh B B 5 A R A AT AN, 400 i !
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12. Structure 5K

\
\
.

3
sl g ¢
EE
I
BARZR
1. TPH5 k) G+FF
MRS [FET2320 T=1. lmm
HEGI [T RA
FIMWE =71

=85%;

GT9271;

+0. 2mm

g Joc+s0C;

£ |-10C +60C;

)

fAs Ut ] SR
A0 HURAT 2017. 05. 22
P ey
MR R
~
S
+|
1.2 5
(WITHOUT TECT FILM) <
1. 1(Co |
0.1(0cA#1) ||
0. 05(TOP_ITO FILM) -
0. 05 (BOTTOM ITO FILM) . mhu/ f k
2 = =|
2] o =
H zZ |2
S = &
ha 7 |g
g 28 E
L3 S
27 4
g
=
3
N =
0.25+0.2 132.1+0. 20 (Sensor 0D)
BOT ITO film (0. 05mm)
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Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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