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INNOLUX PRODUCT SPECIFICATION

1. GENERAL DESCRIPTION
1.1 OVERVIEW
G215HCJ-L01 is a 21.5” TFT Liquid Crystal Display 1AV module with WLED Backlight unit and 30 pins
2¢ch-LVDS interface. This module supports 1920 x 1080 Full HD mode and can display up to 16.7M colors.

The converter module for Backlight is built in.

1.2 GENERAL SPECIFICATIONS

Item Specification Unit Note
Screen Size 21.5” real diagonal
Driver Element a-si TFT active matrix - -
Pixel Number 1920 x R.G.B. x 1080 pixel -
Pixel Pitch 0.24795 (H) x 0.24795 (V) mm -
Pixel Arrangement RGB vertical stripe - -
Display Colors 16.7M(8bit) color -
Transmissive Mode Normally Black - -
Surface Treatment AG type, 3H hard coating, Haze 25 - -
Luminance, White 400 Cd/m2
Color Gamut 72% of NTSC(Typ.) - -
Display Orientation Signal input with “ INX” (2)
RoHS,Halogen Free RoHS, Halogen Free
Power Consumption Total 22.35.W (Max.) @ cell 4.05W (Max.), BL 16.8.W (Max.) (1)
Note (1) The specified power consumption : Total= cell (reference 4.3.1)+BL (reference 4.3.3)
Note (2)
Front Side
Back Side
X+C Board
2. MECHANICAL SPECIFICATIONS
Item Min. Typ. Max. Unit Note
Horizontal (H) 496.9 497.6 498.3 mm
Module Size Vertical (V) 286.3 287 287.7 mm (1)
Thickness (T) 13.02 13.52 14.02 mm
Bezel Area Horizontal 478.6 479.3 480 mm
ezelAre Vertical 270.3 271 271.7 mm
Active Area Horizontal - 476.064 - mm
¢ Vertical - 267.786 - mm
Weight 1870 1948 2026 g

Note (1) Please refer to the attached drawings for more information of front and back outline dimensions.
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INNOLUX PRODUCT SPECIFICATION
BEBIHE

3. ABSOLUTE MAXIMUM RATINGS
3.1 ABSOLUTE RATINGS OF ENVIRONMENT

Value :
Item Symbol - Unit Note
Min. Max.
Storage Temperature TST -20 60 °C )
Operating Temperature TOP 0 60 °C (2), (3)

Note (1) 90 %RH Max.
Note (2) Wet-bulb temperature should be 39 °C Max.

Note (3) Operating temperature is defined as panel surface temperature which should be 60°C max

3.2 ELECTRICAL ABSOLUTE RATINGS
3.2.1 TFT LCD MODULE

Item Symbol . Value Unit Note
Min. Max.
Power Supply Voltage VCCS -0.3 6.0 \% ™)
Logic Input Voltage Vin -0.3 3.6 \%
3.2.2 BACKLIGHT UNIT
Value .
Item Symbol Min. Typ Max. Unit Note
Converter Voltage LED_Vi, 0.3 12.0 18.0 V 1), (2)
Enable Voltage LED EN 0.3 3.3 5.5 \Y; Duty=100%
(1), (2)
Backlight Adjust LED_PWM 0.3 3.3 5.5 \Y, Pulse Width=10msec.
and Duty=10%

Note (1) Permanent damage to the device may occur if maximum values are exceeded. Function operation
should be restricted to the conditions described under Normal Operating Conditions.

Note (2) Specified values are for input pin of LED light bar at Ta=25+2 °C (Refer to 4.3.3 and 4.3.4 for further
information).
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INNOLUX PRODUCT SPECIFICATION
BEBIHE

4. ELECTRICAL SPECIFICATIONS
4.1 FUNCTION BLOCK DIAGRAM

R¥OO(+/-}—>
RKOL(%/-)—>
RNO2{+/-)—
R¥O3(=/-)—>
RXOC(+/-}—>
RYED{+/-) —>
RKEL[+/-) —>
RKE2[+/-) —>
RXE3(+/-) —>

RYEC[+/-) —>
NC —>
vCC —>
GND T

HO123INNOD 1NdNI

Vi —>| CONVERTER CONMNECTOR
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INNOLUX PRODUCT SPECIFICATION
prrp
##BIC5E
4.2. INTERFACE CONNECTIONS
PIN ASSIGNMENT
Pin Name Description
1 RXO0- Negative LVDS differential data input. Channel OO0 (odd)
2 RXO0+ Positive LVDS differential data input. Channel O0 (odd)
3 RXO1- Negative LVDS differential data input. Channel O1 (odd)
4 RXO1+ Positive LVDS differential data input. Channel O1 (odd)
5 RXO2- Negative LVDS differential data input. Channel O2 (odd)
6 RXO2+ Positive LVDS differential data input. Channel O2 (odd)
7 GND Ground
8 RXOC- Negative LVDS differential clock input. (odd)
9 RXOC+ Positive LVDS differential clock input. (odd)
10 RXO3- Negative LVDS differential data input. Channel O3(odd)
11 RXO3+ Positive LVDS differential data input. Channel O3 (odd)
12 RXEO- Negative LVDS differential data input. Channel EO (even)
13 RXEO+ Positive LVDS differential data input. Channel EO (even)
14 GND Ground
15 RXE1- Negative LVDS differential data input. Channel E1 (even)
16 RXE1+ Positive LVDS differential data input. Channel E1 (even)
17 GND Ground
18 RXE2- Negative LVDS differential data input. Channel E2 (even)
19 RXE2+ Positive LVDS differential data input. Channel E2 (even)
20 RXEC- Negative LVDS differential clock input. (even)
21 RXEC+ Positive LVDS differential clock input. (even)
22 RXE3- Negative LVDS differential data input. Channel E3 (even)
23 RXE3+ Positive LVDS differential data input. Channel E3 (even)
24 GND Ground
25 NC For LCD internal use only, Do not connect
26 NC For LCD internal use only, Do not connect
27 NC For LCD internal use only, Do not connect
28 Vce +5.0V power supply
29 Vce +5.0V power supply
30 Vce +5.0V power supply

Note (1) Connector Part No.:

P-TWO:187098-30091 or FCN:WF13-422-3033 or Foxconn:GS23301-0321R-7H

Note (2) User’s connector Part No:

Mating Wire Cable Connector Part No.: FI-X30H(JAE) or FI-X30HL(JAE)

Mating FFC Cable Connector Part No.: 217007-013001 (P-TWO) or JFO5X030-1 (JAE).

Note (3) The first pixel is odd.

Note (4) Input signal of even and odd

Version 2.1
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INNOLUX PRODUCT SPECIFICATION
BEBIHE

1 1 1 1,3 ) 1,Xmax|

) t)
(odd) | (evenM (odd)}(even)

21
3.1

Ymax,
lYmax, 1

Xmax

4.3 ELECTRICAL CHARACTERISTICS
4.3.1 LCD ELETRONICS SPECIFICATION

Value .
Parameter Symbol Min. Typ. Max. Unit Note
Power Supply Voltage Vce 4.5 5.0 5.5 \% -
Ripple Voltage Vrp - - 300 mV -
Rush Current IrRusH - - 3 A (2)
White - - 550 640 mA (3)a
Power Supply Current Black - - 530 620 mA (3)b
Vertical Stripe - - 700 810 mA (3)c
Power Consumption PLCD - 3.5 4.05 Watt (4)
Differential Input Voltage Vip 100 - 600 mV
Common Input Voltage Vewm 1.0 1.2 1.4 \%
LVDS Differential Input High
interface Threshold Voltage Vi ) ) +100 mv
Differential Input Low
Threshold Voltage Vi -100 ) ) mv
Note (1) The ambient temperature is Ta =25 + 2 °C.
Note (2) Measurement Conditions:
Version 2.1 23 February 2021 9/35
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+5.00
Q1 25K1475

Q
14T Y

FUSE

> Ve

(LD bodule Input)

3
= 0o
c 15

R Bl F
Tk
{High to Lo ?
{Control Signal) oz
RZ
S > ‘ E 2511470
1K
+120
0 WR1 4TK cz
0.01uF
T AuF 1
Vcc rising time is 470us
WeL
o
[ 0.9%cc
0.1%ce /
GHD 7
470ps
—.,. .‘—
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Note (3) The specified power supply current is under the conditions at Vcc = 5.0V, Ta= 25 + 2 °C, Fr = 60Hz,

whereas a power dissipation check pattern below is displayed.

a.\White Patterns b.-Black Pattern+

Active Aread Active Aread

c.ertical Stripe Pattern+

i >

Active Argad
Note (4) The power consumption is specified at the pattern with the maximum current.

Note (5) The LVDS input characteristics are as follows:

Single-end Signals

GND

Differential Signal

Version 2.1 23 February 2021 11/35
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4.3.2 VCC POWER DIP CONDITION

AN

N\

r

Td
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4.3.3 BACKLIGHT UNIT

Value

Parameter Symbol Min. | Typ. | Max. Unit Note
LED Converter input voltage Vi 10.8 | 12.0 | 13.2 Vbe (Duty 100%)
LED Converter input ripple voltage Vigp - -| 500 mV
. . @ Vi=12V
LED Converter input current l; 1.0 1.2 1.4 Apc (Duty 100%)
@ Virising
LED Converter inrush current lirusH - - 5.0 A time=10ms
(Vi=12V)
Input Power Consumption P; - 14.4 16.8| W (1)
Backlight 2.5 3.3 5.0
EN Control Level acklight on EB'\II_LCI)E,\? \%
Backlight off ( ) 0 ~ | 03
PWM High Level immi 2.5 -- 5.0
PWM Control Level 9 Dimming v
PWM Low Level | (E_LPWM) | g 0 | 015
PWM Noise Range VNoise . %
PWM Control Frequency frwm 190 200 20k Hz (3)
(3),
- 5 100 % @190Hz<fpyym
. <1kHz
PWM Control Duty Ratio 3)
20 100 % @1kHz <fpym
<20kHz
LED Life Time L 50,000 Hrs (2)
Note (1) LED current is measured by utilizing a high frequency current meter as shown below:
Fower Supply
=
& Input Power CQutput Power
Pi Po
LED Vi J: l Volo ight Bar
Modulation Gnd DC/DC Canverter : Parallel.6
tooling PYYM Series :

Note (2) The lifetime of LED is estimated data and defined as the time when it continues to operate under
the conditions at Ta = 25 +2 °C and Duty 100% until the brightness becomes < 50% of its original
value. Operating LED at high temperature condition will reduce life time and lead to color shift.

Note (3) At 190 ~1kHz PWM control frequency, duty ratio range is restricted from 5% to 100%.1K ~20kHz PWM
control frequency, duty ratio range is restricted from 50% to 100%. If PWM control frequency is applied
in the range from 1KHz to 20KHZ, The “non-linear” phenomenonon the Backlight Unit may be found.

So It' s a suggestion that PWM control frequency should be less than 1KHz.
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4.3.4 POWER CONNECTOR PIN ASSIGNMENT

CN1
Pin Symbol Description

1 GND Ground
2 GND Ground
3 GND Ground
4 LED PWM PWM Dimming HI 3.3V ; LOW 0V
5 LED EN ENABLE 3.3V
6 NC NC
7 VIN 12V Input Power
8 VIN 12V Input Power
9 VIN 12V Input Power

Note (1) Connector(wire type): STM(MS2409HJ) or equivalent.
Note (2) User’s mating connector part No.: STM(P24049)

4.4 LVDS INPUT SIGNAL SPECIFICATIONS
4.4.1 LVDS DATA MAPPING TABLE

LVDS output | D7 D6 D4 D3 D2 D1 DO
LVDS Channel O0 1 rder | OGO | OR5 | OR4 | OR3 | OR2 | OR1 ORO
LVDS output | D18 | D15 | D14 | D13 | D12 D9 D8

LVDS Channel O1 5 iaorder | OB1 | OBO | OG5 | 0G4 | 0G3 | 0G2 | OGi

LVDS output D26 D25 D24 D22 D21 D20 D19

LVDS Channel O2

Data order DE NA NA OB5 | OB4 | OB3 | OB2
LVDS output | D23 | D17 | D16 | D11 D10 D5 D27

LVDS Channel O3 - order NA OB7 | OB6 | OG7 | OG6 | OR7 | OR6
LVDS output | D7 D6 D4 D3 D2 D1 DO

LVDS Channel B0 —h =" Crder | EGO | ER5 | ER4 | ER3 | ER2 | ER1 ERO
LVDS output | D18 | D15 | D14 | D13 | D12 D9 D8

LVDS Channel E1

Data order EB1 EBO EG5 EG4 EG3 EG2 EG1
LVDS output D26 D25 D24 D22 D21 D20 D19
Data order DE NA NA EB5 EB4 EB3 EB2
LVDS output D23 D17 D16 D11 D10 D5 D27
Data order NA EB7 EB6 EG7 EG6 ER7 ERG

LVDS Channel E2

LVDS Channel E3

Version 2.1 23 February 2021 14/ 35
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4.4.2 COLOR DATA INPUT ASSIGNMENT

PRODUCT SPECIFICATION

The brightness of each primary color (red, green and blue) is based on the 8-bit gray scale data input for the

color. The higher the binary input, the brighter the color. The table below provides the assignment of color

versus data input.

Data Signal
Red Green Blue
Color G[G[G[G B B|B
R7|R6|R5|R4|R3|R2|R1|R0 71l6!5|a G3|G2|G1|G0 7 B6|B5|B4|B3|B2 110
Black ojojo0|j0(0|O0O|0OfO|O|O|O|lO|O|O|O|O|0O|0O|O|O|0O|0O]|O]|O
Red 1|1(1|1{1/1/1}1(0(0|0|OjO|O0O|O|O|O|O|O|O|O|O|0O]|O
Green ojojojojo0ojojo0f0O|1|1{1f1y1{1;1|1/0/0|0j0|0|0]|0]|O
Basic Blue 0|0|0|0O|0O|0O|O|0O|0O|O|O|O|O|O|O]|O|T|1]|1]|1|1]1]1]1
Colors Cyan ojojojojofoO|OjO(1|{1{1{1| 11|11 |{1{1]1]1]1]1]1]1
Magenta 1111|1111 1]0|0|0j0|O0O|O|O|O|1|1|1]|1]|1]1]1]1
Yellow 1111111111111 /141|1/0/0|0|0|0|0]|0]|O0
White 111111ttt 11111
Red(0)/Dark (O |0|0O|0|0O|0|0O|O|0O|OflO|O|O|O|O|O|O|O|O|O|O|O|O|O
Red(1) ojojo0|j0(0|O0O|0Of1|0|O|O|lO|0O|O|O|O|0O|0O|O|O|0O|0O]|O]O
Gray Red(2) ojojo|j0(0|0|1|0O|0O|O|O|lO|0O|O|O|O|0O|0O|O|O|0O|0O]|O]O
Scale . I R R A : : : I A : I
R%‘; Red(253) [1]1]1|1]1|1]|0|1|ololo|olo|olo|o|olo|ololo|o]|o]0
Red(254) 1|1(1|1}1/1/1}j0|0|0|0O|OjO|O0O|O|O|O|O|O|O|O|O|0O]|O
Red(255) 1/1(1|1{1/1/1]1|/0|/0|O]O|jO|0O|0O|0O|O|O|O|O]|0O|O]|0O]O
Green(0)/Darkj0 (0|00 0O|0O|O|O|O|O|O|O|O|O|O|0OfO|O|O|O|O|O|O|O
Green(1) ojojo|jo0j0|0|0f0O|O|O|O|lO|O|O|O|1|0|0|O|O|0O|0O]|O]O
Gray Green(2) ojojo|jo0j0|0|0f|0O|O|O|O|lO|O|O|1|O|0O|0O|O|O|0O|0O]|O]O
Scale : S PO A (A RO (O (A DO O A A I
Grce)zfen Green(253) |(0|0|0|0O0|0O|0O|O|O|1|1(1|1|1]1|0|1|0Oj0O|0O|0O|O|0O|O|O
Green(254) |0|0|0|0O0|0O|0O|O|O|1|1(1|1|1]1|1]0|0O|0O|0O|0|O|0O|O|O
Green(255) |0|0|0]0O0|J0O]0O]|O|O|1|1f{1]1|1]1|1|1]|/0j0|0O|0O|O|0O]|O]|O
Blue(0)/Dark |[O|0O|0O|0O|0O|0|O|O|0O|OflO|O|O|O|O|0O|O|O|O|O|O|O|O|O
Blue(1) ojojo0|0|0|O0O|O|O|O|O|OjO|O|O|O|O|O|O|O|O|O|O|O|1
G Blue(2) ojojo|j0j0|0|0f0O|O|O|O|lO|O|O|O|O|O|0O|O|O|0O|0O]|1]0
ray . A A A I I O O O A i A I A R I IR IR B
Scale : S VU U A (A PO U A (A (AU IO R A :
B%fe Blue(253) ojo|jo|o0|j0|O0O|O|O|O|O|O|jO|O|OfO|O1|{1]|1|1[1]1]0[1
Blue(254) ojo|jo0o|0|0O|O|O|O|O|O|OjO|O|O|O|O 1|11 110
Blue(255) 0/{0|0]0O]0O[0O]|O]0O]O]|O}|O]|O|O|O]|O]O 1|11 ]1]|1]1]1]1
Note (1) O: Low Level Voltage, 1: High Level Voltage
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4.5 DISPLAY TIMING SPECIFICATIONS

The input signal timing specifications are shown as the following table and timing diagram.

PRODUCT SPECIFICATION

Signal Item Symbol Min. Typ. Max. Unit Note
Frequency Fc 57.5 74.25 | 97.98 | MHz
Period Tc - 13.47 ns
nputcycle tol ¢ | g.02Tc| - |0.02TC| ns (1)
cycle jitter
Input Clock 1 /cs| 0.02+7C 0.02°TC @)
to data skew
LVDS Clock Spr‘fad Eol
speciium ) FCHIN_1 5 97*FC| - | 1.03*FC| MHz
modulation mod
range
Spread @)
spectrum
modulation | T SSM . . 100 KHz
frequency
Frame Rate Fr 49 60 77 Hz
Total Tv 1110 1125 1251 Th |Tv=Tvd+Tvb-
Vertical Display Term A_ctlve Tvd 1080 1080 1080 Th )
Display
Blank Tvb Tv-Tvd |Tv-Tvd| Tv-Tvd Th (4)
Total Th 1050 1100 1150 Tc |Th=Thd+Thb
Horizontal Display Term A_ctlve Thd 960 960 960 Tc -
Display
Blank Thb Th-Thd |Th-Thd| Th-Thd Tc -

Note: Because this module is operated by DE only mode, Hsync and Vsync input signals are ignored.

Fc=FrXTv XTh

Please make sure the range of pixel clock has follow the below equation and Fc, Fr, Tv, Th

not allowed to get beyond the min or max spec.

INPUT SIGNAL TIMING DIAGRAM

T'n'
-+ T N > | b >
e — 1 LI LT | I
< : .
DCLK | T e [ e PP MU e T e [ e LT
— f"E_|. Tt > Thd N
| I
DATA, | |
23 February 2021 16/ 35
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Note (1) The input clock cycle-to-cycle jitter is defined as below figures. Trcl =1 T4 —TI

le— To —ple— T —pla— e

Jitter Jitter

Note (2) Input Clock to data skew is defined as below figures.

TII_|YC CS
it

LvDS DATA 3

X
LVDS_DATA_2 ( >|<| e >< P4

LvDs_DATA_1 (X X X X X X O
Lvbs DATA 0 i W W <

-

- -
}--

LVDS CLOCK

-
i

Note (3) The SSCG (Spread spectrum clock generator) is defined as below figures.

A o
1/Fssm

F clkin_mod(max)

F clkin >

F clkin_mod(min)

Note (4) The DCLK range at last line of V-blank should be set in 0 to Hdisplay/2

Version 2.1 23 February 2021 17 1 35
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4.6 POWER ON/OFF SEQUENCE

The power sequence specifications are shown as the following table and diagram.

0.9VC 0.9vCC P
0.1VC 90%
vee . 0.1vCcCe
Tl T2 // T3 i T7 T4
s X X
0.9Vi 0.9Vi _
0.1V .
Vi (BL) i/ 0.1vi
—" r10
< T5 T6
<> <>
; 90%
BL ON/OFF 10%
PWM DIMMING
Timing Specifications:
Values .
: Note
Parameters Min TvD. Max Units
T1 0.5 10 ms
T2 0 50 ms
T3 0 50 ms
T4 500 - ms
T5 450 - ms
T6 200 - ms
T7 10 100 ms
T8 10 - ms
T9 10 - ms
T10 20 50 ms

Note (1) The supply voltage of the external system for the module input should be the same as the definition

of Vcc.

Version 2.1 23 February 2021 18 /35
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Note (2) When the backlight turns on before the LCD operation of the LCD turns off, the display may
momentarily become abnormal screen.

Note (3) In case of VCC = off level, please keep the level of input signals on the low or keep a high
impedance.

Note (4) T4 should be measured after the module has been fully discharged between power off and on
period.

Note (5) Interface signal shall not be kept at high impedance when the power is on.

Note (6) INX won’t take any responsibility for the products which are damaged by the customers not
following the Power Sequence.

Note (7) There might be slight electronic noise when LCD is turned off (even backlight unit is also off). To
avoid this symptom, we suggest "Vcc falling timing" to follow "T7 spec". Note (7) There might be
slight electronic noise when LCD is turned off (even backlight unit is also off). To avoid this

symptom, we suggest "Vcc falling timing" to follow "t6 spec".

Version 2.1 23 February 2021 19/35
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5.0PTICAL CHARACTERISTICS
5.1 TEST CONDITIONS

Item Symbol Value Unit
Ambient Temperature Ta 25+2 °C
Ambient Humidity Ha 50+10 %RH
Supply Voltage ) . .
- According to typical value in "ELECTRICAL
Input Signal

CHARACTERISTICS"

LED Light Bar Input Current Per Input
5.2 OPTICAL SPECIFICATIONS

The relative measurement methods of optical characteristics are shown in 5.2. The following items should be

measured under the test conditions described in 5.1 and stable environment shown in Note (5).

Item Symbol Condition Min. Typ. Max. | Unit | Note
Red Rx 0.650
Ry 0.339
Col Green Gx 0.324
olor
o Gy Typ— | 0.613 | Typ +
Chromat|C|ty Bx 9X=0°, eY =Q° 0.03 0.157 0.03 - (1 )! (5)
Wy R=G=B=255 313
- X Gray scale :
h
White Wy 0.329
Center Luminance of White 2
(Center of Screen) Le 320 | 400 - |cd/m®| (4), (5)
Contrast Ratio CR 700 1000 - - (2), (5)
Response Time -I.I:R 0,=0°, By =0° — 3 —— ms (3)
- - -
White Variation w 0,=0°, 6y =0° 75 - - % | (5), (6)
Horizontal X);: 170 178 —
Viewing Angle _+ CR =z 10 Deg. | (1), (5)
Vertical yy+ 170 | 178 | -
Horizontal X);: 170 178 —
Viewing Angle _+ CR=5 Deg. | (1), (5)
Vertical yy+ 170 | 178 | -
Version 2.1 23 February 2021 20/ 35

The copyright belongs to InnoLux. Any unauthorized use is prohibited.



INNOLUX PRODUCT SPECIFICATION
BEBIHE

Note (1) Definition of Viewing Angle (6x, 0y):
Marmal

gx =8y =0°

B+

12 o'clock direction

+
+ B+ = 807

E o'clock
e = 807

gx+ = 507

Note (2) Definition of Contrast Ratio (CR):

The contrast ratio can be calculated by the following expression.

Contrast Ratio (CR) = L255/ L0

L255: Luminance of gray level 255

L 0: Luminance of gray level 0

CR =CR (5)

CR (X) is corresponding to the Contrast Ratio of the point X at Figure in Note (6).
Note (3) Definition of Response Time (Tg, T):

A
Gray Level 255 Grav Level 255
100% /..__
Q0%
Cptical
Response
Gray Lewvel 0
10%:
0% -
> o — .
) Te . Te Tn‘neh
BB.67 ms | BE.67ms
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Note (4) Definition of Luminance of White (L¢):
Measure the luminance of gray level 255 at center point
Lc =L (5)
L (x) is corresponding to the luminance of the point X at Figure in Note (6).
Note (5) Measurement Setup:
The LCD module should be stabilized at given temperature for 40 minutes to avoid abrupt
temperature change during measuring. In order to stabilize the luminance, the measurement should

be executed after lighting Backlight for 40 minutes in a windless room.

LCD Module
LCD Panel
USB2000 CS-2000T or equivalent

Center of the Screen
500 mm

Light Shield Room

(Ambient Luminance < 2 lux)

W

Note (6) Definition of White Variation (3W):
Measure the luminance of gray level 255 at 9 points
SW = ( Minimum [L (1) ~ L (9)] / Maximum [L (1) ~ L (9)] ) *100%
Horizontal Line
< D

¥

o
-+--- =
=
o
[
o
--- =
=

QI | |
= l |
— l |
E Wy WQ"""@ """"""""" @- ------------ @—— @ - Test Point
5 | i ! ¥=110 9
= | | !
e O ©-
Arctive Area
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Appendix 1. SYSTEM COVER DESIGN NOTICE

1. | Set Chassis and MNT Module touching Mode

Chassis.

| Chassis- | :

EWT Sheldng Gaske

(Tape/Sponge)-

=

recommended to ygsed spring type chassis.

a) To prevent fram abnaormal display & white spot after Mechanical test, it is not

Definition b} WWe suggest the contact mode between Chassis and Module rear cower is
TapeiSponge, second is Flat gheetmetal type chassis (Don't interference from flat
sheetmetal of chassis to rear cover of Wodule ).
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2 | Tape/sponge design on system inner surface

Chassis.

' B

ape/Sponge.

.. |
rA
X .|

Tape/Sponge.

O

Tape/Sponge.

system.

front bezel.

System.

rear bezel.

Tape/Zponge as medium between chassis and Module rear cower
occurrence of white spot.

could

a) To prevent from abrnormal display & white spot after Mechanical test, We suggest using

reduce the

Definition
b} When using the Tape/Sponge, suggest it be lay over between set chassis and module rear
cover. it is not recommended to add tapefsponge in separate location. Since each
tape/sponge may act as pressure concentration location.
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3 | System inner surface examination

System cover inner surface.

a). Burr at logo edge, step, protrusion ar PCB board will easily cause white spot.

b). Keeping flat surface underneath module is recommended.

Definitian
c). The area | 1 on Module PCBA and Light bar connector should keep at least 1mm gap to
any structure with System cover inner surface.
Version 2.1 23 February 2021 32/35
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4 | The overlapping part on System’s Chassis and electric wire needs gap structure.

FFC electric
A-A Section.

electric wire.
B-B Section.

The overlapping part on System's Chassis and electric wire (FPC~ FFC and wire) needs gap

Definition structure to avoid display of white spot by pressing overlapping part cause interference.

5 System cover’s ventilation outlet structure

Light source edge (LED) "

Set ventilation outlet structure on light source side of module

To prevent from abnormal display of light leakage, Ve suggest to set ventilation outlet

Definition structure on side of Module Light bar in system cover inner surface.
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%i%: R=4 > = R={

B 1 SR M2 HERYEE 93 FPC HUMFRLTY7
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1.5 ERMEHMYE
BERMWEFSEIIEAI O —SERYFIRRILDIYFUT 2L TREADTHUFEAIV O —
SOUEEICEAINDT=H)  FAIFA—SOEKREEEREELY,

xR r0—5: DUSx000 2)—X(x: 1,2, 3,4)
DUSx100 ¥')—X(x: 1,2, 3, 4)
DUSx200 ¥J—X(x: 1,2, 3, 4)
1.6 JLEHIHME
EH BREREM HIR—HSRAEH By Min. Typ. Max.

1.lmm % 87 89 —
EhREEE JISK7361

1.8mm % 87 89 -

2. 548

2.1 HNBREE (N -HFR, BYF/ARILAIR T 7 #i8)

B H W: K& W(mm) L:f£&(mm) AR E H gk
BIRR = 0.15<W=0.2 L=10 1821 @FT
(B, + X EHERE) 0.1<W=0.15 L=20 @25mm LN THD
_ [14“<H#4R"<22“]
A& 02mmEEZ L0 REEEOUBET |
18510 ELRL
EFRKRR A THET 5. W=o1 — — "
BRAGRELFRA.
[10“=#4R2"=14%]
XK1UVME
18 7 E@EURN
0.5<D=0.7 18RI 1EET
AR R =
) 0.3<D=0.5 @25mm LIN Tihd )
(Y., XX, BHLERR) [#42°<104]
REZESH 1EFET
BRELGRALTRAE. 185 ELRA
D=0.3 "Ni!
XK1YV E
D FHER=(ER+ER) .2
En EERAIE-EY T Bt nIEe

K1LYVREIF, BYEFEREL. BBOMICEHANEDDIEICEYMDOZERMELRLRZA AN ELGIR A
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2YyF 3% )L DUSLA 2 )—XH RS

2.2 HSARIT (BYFI8RIL)
ER 4L BABEB LS D R+
X Y
¢ X
@ QO
(A= EHEAEL) W z
a—F—RxI+ a—F—RITLS
X % z X Y z
0. 5=X=2. 0(mm)
<t =5. 0(mm) 0. 55Y=<2. 0(mm) <t/2
0. 55Y=2. 0(mm)

FFEIE S

—HAITHFE2ELUTIEE®

—HFIFESEUTIXE®K.BL, BAI@EmIZ{F=
R EBHN20mmZEBAZ TSI E

X<0. 5mmIEHSARIFTELTIEARR
{BL. SRERICHEHI DG EIETT

Y<O0. 5mm(IAHSRARITELTIEAM
{BL. SRERICHEHIBIGEEIETT

2.3 HSARIT (HI\—HFR)
HKHASARIFBYFNRIL) DR SR

i

BENRIE LS DR IF

FIEEZE X \4 z X Y z
(RESIZEBE 1. 0=X=2. 0(mm)
<t <5 0(mm) | 1.0=Y=2. O(mm) <t/2
27EL) 1. 0=Y=2. 0O(mm)
—HBRIHESELTILEE. BEL. BAIEIZHF
—HRAZ2ELUTIEEHE . _
SR ABN20MmEBAZTINDCE
i X<1. OmmlEHSARIFELTIERM
A E N
Y<1. OmmIZASARITELTIEAR

BL. BENRIZH#N D5 S TR

Y<1. Omm(EHSRARITELTIFZAM
{BL. BHRI#ENZIGE LR

BL. BERIIZHNSIHRIETRA

2.4 #EITHEE (2YF 3RV, AN—H SR HE)

£z HERAR

HEZL
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2.5 AN—HSAEMNRMEBIMRELE(FREH SR THME)

B R RANE A EE
(=6 BERIO2FHGEE S BRAE
Fhh ENRIZI AN HmEZE
BRIT FIRIASEN THEWER M H D HmEZE
BH AN ICLHDHD ASRIGEITHD BRI E
ByE BEHRIEOFX HIRARMABHLTLVENIE
BLS BENRI DR % BEICHATELLDEEZL
(4~6 Lo LR THRETELREE)
THDORZBEHR— D: FHEZE=(RE+ER).2 FEEHK B
L. RIS EBARLD 0.2<D=0.3 ®30mmNT 2 & 1 & GEIHES
TEEY D=0.2 T BELA
fE=. Fh - HEAZ&HERNTHE &
3. fRERBRFH
B 20~30C
BE:20~80%RH
4. (ERHEMERBRER
HERE HER HEREM FIEEAE HEBRER
E% (R BBV
EERE 5 | -40°C, 240H 0/5
= E 5 |80C,240H B - ExEtEEmE 0/5
Bim = E 5 | 60°C, 90%RH, 240H vhoE 0/5
BEYAUIL 5 - 30°C, 1H —-25C, N SERELEERTECL
0.56H—70°C, 1H—25°C, 0.5H 0/5
E1H490EL 5 H1IVERE
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5. MYHLEDFTE
5.1 &
ARG RENTRZ(OALGEDEHRAKS. EX. BECEOMHEKS. RERAKSRILGL) I2fE
ASNBILEERHRELTVET  BE®, RBENERAKICRESRSAARELELAHIEE. X, &
HLOTEWMEEMENERSNOFHRAR (NZE-FH., RFAHEA, ERERFOLOOERRALE)
~DFERIFEEEFIZSLN,

52 HERYKWLEDEE

B GEEB A OEN oI E TIT oYL Y LA TS,

B R EREBCISYBIF UL TS,

-BRERETIERICIIEAEENAL. REEENCTEELGREN DO OHVKETREL WS
= A

‘B REKRUEHAT. BEOFSERPOZINLICANSRETORERVERTE T TSN,

DAL LEFESRAE. BEFBXOH-ELEATOFERAITE T TIZEL,

- RESIERALIZY D ELAENTIZEL,

B REE O EE I TS ERTICRRERE D KIITL TS,

B OENIEELANAPRMERFIFE (I TILO—ILEEHAFE A TEIAN TSN, BoT
EREEMIBELEBE T MRICEENZVMRETT CITRER> TS,
AHSADIHEIEEERY L TLEL =S FAZLBT LD TRYERDNZIE+25FE LTSS,

5.3 HHE-MEREICEIT DT R
RERFE . MRS BRI, PR LEDERIEIANTYT (Active Area) TOAHRIESH

TWFEY,
BEDORRAICGEYFET OT, ERBLREBTOER LT TS,

5.4 BRH. VIO PICEATHEE
MUHBMREUNHEREAR IV F /ARG BHBEOL2YF/ARILaV b A—SEHAEHLETIHA
B EERELTHRESSNTEYET . a0 bO—3V IR B THRESNDEZEICIE. ZYF /AR,
aVrE—SOEMEEEMAEL LT, RETL TS,

5.5. MYFHTEDEE
BEREEFCE, DI AN—HSRAFEHASR/ ASRBEREHBEREVF /AR BYRITHARIZE
CBELLT, TREAEFYITIRDFREERZHR T 5E512, JETL TS,

|
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6. £REL
6.1 {REEHIMR
ARFEEARRIE. AR 1 ERIEWLET . EL AVERBLEE QP FBTMITMAR 1 s BELET,
REHRRNIC B ESENERLGCHERARETH —MELIS AL, B TR EMITLEMICERT S
FREHSN-IBE . BRETBVELES,
CBREXMT HEE . RBEEEEREOVNEERICSE TWVEEUSEAHYET,

6.2 REEXR
AREDORRIE. MAZDHEFREL, MAROHEICEYBFRINDEZEHERELEL A £-.
B TOMZDEE- L, CARMBEVET
HEREOCRBEEANIENEF > THGSETWEEE T, EESIV ORI, BERELE
WL ET DTS TEREEN,
BERHERESXLVTF/ARLIEE LBEATEL D, TRTKBESETVEEEET,

6.3 B{EREE
UTDBE RERENESE TV LS AESRESE TN EEET,
LR, BBRE T, HEASIYRVASEE TRV =OITE - E ORI DB,
SR KRRICEBEEE, HIBDBE.
HERICLIHE, WIBOBE,
ABSIEAAENTODDBBISEELT, ARG AHRE, BIELESE,
B, DR BESEToIBE.
EBEICH. EERIGE TEEBELELOERALESA,
EALEOEEICRT HEMYRN Lo TEL-HEOHIBDES,
A ECEHINREICRTAEA, RIS E TEL RIS OHBOBE .

6.4 S{EY—ILIZDNT
CADT—4A, RT. Rk, IREBLGEHLBERICHEBELEY—ILIZEBLERELTAEEFTEEEA
DT THRLIESLY,

6.5 EE[ZDI\T
CHMETRELE, TE AREECTIAMEOERITIEMEY—ILOKIBLEBNDEITGE0.
SELHRENIMIGEENHYET . EXHE. IEAROBRICIE 5 TEELEZSL,
BB RS OMAEM R, 120 M EOMBMEERDSIZELIL. HBLDEFLCH
BR EQROERICEEE RIFSLGVEEATERSE T IKIEAHYET,
BERIZRER [CDOWVTIE. B DO FELHLICEDRERICEFEMA LML HYET,

6.6 RoHS [ZDLVT
- AREGIE RoHS(10ME) BE R TY

|
No. DEP-S0011A 7 % 3 ik © 2023 DMC Co., Ltd



DMC Co., Ltd.

2YyF 3% )L DUSLA 2 )—XH RS

7. EEBEE
ki B EENE-EH
1 2020.06.23 DT
2 2022.06.17 1.3 REHE FREESEREL
R—LR—CFRLRZEE
3 2023.02.02
EBESLER
st e AN b
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No. DEP-MOO0O8A

DN=HZRAMEASR | HS AEEREABERER v T\ I FFAHAF

BUOREEEXET.

FERAR I X
&5 TEL,

|, EEE

WnNEZE BBV efiE, REICIELGRZE LTVEELRT LS. BEVWLET
s Ay FINRIVEIRLIEEEICEF vy THEER LN &, R LD F v v TEEHEE LEWESICLoAWEFEL
- BATEDS BEORELEVESIELTFEL, HEQR
c 2y FINRILE LCD BDF v v 7 (Bt EE

AEICGEEH L TVWBEIF. BEETT, RV FNNXITAX FRRERER. Vv —VHRABEDOERHRT
< == = BN LET,

NELIWLRT Sy biEE

Active Area Touch Panel

Color Printing on Cover Glass

<

Cover Glass

L1=1mm: 2w F/3%) (ITO Glass)/LCD N LR D Eas
L2=1mm: FPC Tail/LCD RS D EazE
L3=1mm: FPC Tail/Chassis RS EEE#

Adhesive Tape

FPC Tail
LCD IFERICR CTEEYT 575 L. LD EEDARFH 2 Y F/ RIVIC
DPOSEVBEZHERNLET, i

FPC7—IllE. 7—RDENGE LB EZDIFSNY,
RTDEDIFVEITONY T2EDX FLADD D SHEWMEEIC LTLEEL,
BETR. ERETRICK 2REEDBRMEN DY ET, T—ILihiFD

ARFMEICBI L TIE. ZET B RAORBMAREZ CHERLEL,
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BIERY )V & {FHT DS

3 NEIWHBEDBBEDIEE. NEIVAERTT VT« TTVTHSMI 2mm ADIT U T7ICAD K SREFT BT &R LET,

Bezel Opening

Front Bezel

Cushion

Active Area

) Touch Panel

i
L1
)
L1Z1mm: 2 v F/\% )b (ITO Glass)/LCD N LRI D Eas
L2=1mm: LCD/FPC Tail RS
<€———FPC Tal

L3=2mm: NE VIR AB T 7, 7T« T T7HSHME 2mm LR

|

Adhesive Tape FPC 7—IUlE. m—ADEHNGEICLVEIFETZDIFSNRY.
) REDED RV EIFSNEY T HEDZ b LAHHD BENEEI LT <L,
LCD R EMFICR CTEEYT 25 L. LD EEDERFN EEARR, ERKRICESEBEORRMAG I ET, F—ILEIFD
By F IRV HD B VEEEHIE N LT, HEBICE L TIE, BT URORKHHES CRREC LEL,

| E RN [E ﬁ t I%\ﬂ:
ﬁ/\t} lj% %) = NEIMEHREDIZE. NEILFEHEHA/N—HZZADTDE Y FINRIV (ITO Glass) Ich D 57x0NE S,

KT BT EEHRENLET,

Bezel Opening

Y

Front Bezel

Cushion

Active Area > Touch Panel

Cover Glass

{ Color Printing on Cover Glass

L1Z1mm: % v F/3%)b (ITO Glass)/LCD N LRI D EasE

<€—— FPCTall (> 1mm: LCD/FPC Tail RODREHE

|

FPC 7—IUlE. T—ADEHGEICLVEIFETZDIFSNRY.

\ \\ BRAE DRI SNYTHEDR b LAAHD S LT T,
LCD IFEMICR CCRIEY 5% £, LCD EE OERED EETR. BRI SEIEOBRENSY $T., F— L0

By FINRIVTHD SHEVE LB LET, MRHEICEIL Tl ST 3 BROURALHEE CRRC 221,

Adhesive Tape
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DUS3200 &Rk

BX&
1. #EH

2. SR

2. 1. BYF ISR ILR—FiE#%

2. 2. KRR B—D1—R

2.21. USBAA—DJx1—R

222 VYT INAVE—T—R

223 12C(B8—DJ1—R

2.3. BERH

23.1. KRR TERE

2.3.2. DCHFIE

2.3.3. USB{E5 (D+.D-) DCHFi%t

2.3.4. UARTIEE (Rx. Tx) DCHH%E

2.3.5. 12C{E2(SCL. SDA. I2C_INT) DCHi4
2.36. RESETn{ES DCHH4%

2.4 ARGEIELTH AV

241, ROBER
242 AR AinFERA

3. EEEE

4 THEEE

5. fREE

5. 1. {REEHARR

5. 2. REEX R

5. 3. HIBREE

6. EALDIE

6. 1. Bk &A%

©® ©® O N A N N oo~ NN DN W W W

6. 2. TDith
N TiER
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DUS3200 &Rk

1. E A
AEHREILDUS32002 Y F /AR P O—FR—F DEFRIC DOV TEREHEHLET
2. BlAHR
2. 1. ByF IR ILR—F %
Item Spec Remark
AyFHRH R SR RBREREN
USB Full Speed UART/12C(&. FWAS® iz LT
o WAL ELHYET,
AL Z—T2—2 UART S AR R [ MR B~ 35
126 LA hECEE,
ANEREE 4.75~5.25[V]
ERENEEE 18V EREj
3 AR FE #E -40[°C]~85[°C] HWEEECLE
RERESHR -40[°C]~85[°C] HBERECL
MCU 1 [pcs]
FEIC
+2H—IC 2 [pcs]
BAB(X) 78 (Max)
ES e
BAB(Y) 52 (Max)
A I EAE 5 [Finger] =A30R
Report rate (1 finger) 100 [Hz] *2
Report rate (2 finger) 100 [Hz] *2
Report rate (2 finger at same axis) 100 [Hz] *2
Electrode resolution 256 [1/Electrode]
2 finger minimum distance (X) 3.5 [Electrode] 21[mm]@6[mm]<
FEEAEERE
2 finger minimum distance (Y) 3.5 [Electrode] 21[mm]@6[mm]<
EIERE (SREIVT) Max =*3.0mm
21,54 F LLT*1
EIEREE (BREIVUT) Max =*6.0mm
EERE (SREIVT) Max =*5.0mm
216142 FLL Ex1
EIEREE (BREIUT) Max =*8.0mm
EHEETYT 3 [Electrode] IyCHLDIYTERTE
HENE—F USB Suspend mode

Calibration function

Support

Fy)JL—i3v

Calibration Time

Max 10 [sec]

*3

*1. AYFEIE O 10D, LEREBZEREX. /A XN EVNRET TOMEETT,
NE/ARER., BIREICE > TEEREEZELIETTHmEEEAHYET,

*¥2. YIN/ AR TANEOE Y —HSRADCRIEIZIKEFELET
AERIZY I A XTI EREL BED AT YOOV THRESEIHEDAHTT .

*3. AYFINRILDYARIZKYEFHLET,

L
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2. 2. IRRAM I BZ—T—R
221.USBAA—T1—X

Item Value Note
Host Interface USB 2.0 Full speed 12[Mbps]
Power supply Bus—powered
Power type High power device
VendorID/ProductID 0x0AFA / 0x07D7
(Firmware UpdateB:0x0AFA / 0x07D6)
Power save mode USB Suspend mode (USB/L#kIZEEHL) BREXRRL

222. V)T INAB—=T—R

Item Value Note
Host Interface UART Baud Rate 57.6 [kbps]
Data bits 8
Stop bit 1
Parity check None

223.12C43—Tx—2X

Item Value Note
AL—TF7RLR 0x5C
BLifRE 400k bps [Fast mode]
BET IR K255/ k+Length 1734
YRR R UG ITRE
(RILFIREIEIERIE)

2. 3. ERH&
2.3.1. AHEX EE
Specifications
Item Unit Note
Min. Typ. Max.
Touch Panel Power Supply | -0.3 6 \'%

2.3.2. DCHiE
R—FEHEBER
Test Condition : TA = 25°C, VCC = 5V

Specifications
Item Unit Note
Min. Typ. Max.

Touch Panel Power Supply 475 5 5.25 \Y

SBIE &1 DC5V. 10Finger
HEER 4 X :23inch

95.0 mA )
Normal operation mode LiR—kL—F:100Hz

SIE AT :USB Vbus A AEAT

HEER

Suspend mode

30.0 mA

L
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2.3.3. USB{E5 (D+, D-) DCH¥i4%

Specifications
Parameter Unit Note

Min. Typ. Max.
Input High Voltage 2.0 - 3.6 \%
Input Low Voltage - - 0.8 \%
Output High Voltage 2.8 - 3.6 \%
Output Low Voltage 0 - 0.3 \%

2.3.4. UARTIES (Rx, Tx) DCHFIE

Specifications
Parameter Unit Note

Min. Typ. Max.
Input High Voltage (Rx) 20 - 3.6 \Y
Input Low Voltage (Rx) - - 0.6 \Y
Output High Voltage (Tx) 24 - 3.6 Y,
Output Low Voltage (Tx) - - 0.4 \%

2.3.5. [2C{EE(SCL. SDA. I2C_INT) DC4¥4

Specifications
Parameter Unit Note

Min. Typ. Max.
Input High Voltage 20 - 3.6 \%
Input Low Voltage - - 0.6 \%
Output Low Voltage - - 0.4 \

SCL. SDA, I2CINTI&. #—F KL AT,
SCL. SDAIZ. 3.3V_10k @ TDUS3200LIZTT L7V TILTEYET,

2.3.6. RESETn{ES DCH#i4%

Specifications
Parameter Unit Note

Min. Typ. Max.
Input High Voltage 2.3 - 3.6 \
Input Low Voltage - - 0.9 \%
ABD/NILRIG 1 - - ms

L
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2. 4. ARYBEITHAY

24.1. RORER

DUS3200 &Rk

ARIEES BE A—h—
CN1 SM06B-SRSS-TB AARTFIHFHE
CN2 SM11B-SRSS-TB AARTFIHFHE
CN4 FH28D-555-0.5SH EntE
CN5 FH28H-80S-0.5SH EntE#
2.42. AR ZtnFEREA
ARVEBS | MFES i F B BTLL
1 VBUS USBEIRA S
2 D- USB D-
3 D+ USB D+
ONT 4 GND USB GND
YeybAmF 7UT14TL
5 RESETn =&/NSLRIE 1ms
(BERABTTILTYTL TSR ER )
6 GND 1)+~ FGND
1 ICE_CK (RfEM)
2 ICE_DAT (REM)
YeybAmF TOT14TL
3 RESETn =/NSLRIE 1ms
(BEIRABTTILTYTL TSR ER)
A ™ UART&{S e
DUSE#MR — RRraVE1—%
CN2 5 R UARTE{E
RRARIVE1—% — DUSEAR
6 ScL 12CE{E
7 SDA 12CEfE
8 I2CINT/GPIO | I2CIRIEREIVIAAETLLTHER
9 VCC.N DCERAN
10 ICE.VCC (RfEM)
11 GND BRIIUF
CN4 AYyFEY—FHaRIS 556
CN5 AYyFEY—AaRIF 80EY

DEC-S0326A

|
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3. XEHEIE
ByF IR LICFPLBHEENHIRETRELAN TS, BE% . ELEMELENSA N HYE
‘3_0
Fo, BEBEICE - TRBERRELADBEANTINET,
BR/ ARG EHERE I EE 52 2 BE T COSHERIES EEENET,

DUSY)—XavrO—S%FEAL THREUFHEREAX IV F /ARIILERBEICBESE B1-DIZ(E, DMCAH
RBTE7I)r—2a32 YT TPOffsetZz CHEADIVE1—2TETTILELNHYFET .
TPOffsetl&Windows L CEIMET 27TV —2a>TF, Ta4 TL-o—IzTHArDF DV O—KR—D
(TR KUF D A—FL TS ENTEET,

TAIL-o—ozTHAr FHooA—KR—T
http://www.dmccoltd.com/download/tpoffset.asp

4. EEBE

%1.08% (2018/6/28)
WhRJJ—R

%$2.0kR (2020/5/28)
T7—LTT DORISIZHL, UARTA U 2—TJ— R 45%E0
21 BYFIRPIKR—FiLiR ZEHNEZR 10 > 5 ~AEFR(HBELOEEDH)
232 DCH§ME CHEER RAXEREDLHZHIRL. Ty RE~NERE
TiER REZRELCGHEICEERRFHYFEEA)

%30k (2021/4/16)

2.1. BYFINRILR—R R RAMUE—T1—R BEITSERERT
FREE. REREEFHOREL
EEIZREE HHENREL

232 DCHE MaxBIEEZ BT

242 ARIRHEFERB CN1:RESETn (ERAETT LT Y TLTWNSI=hRIERT) 8
CN2:RESETn (EMRAETTILT7YvTL TS0 RELR) %8
Tx/Rx (5V TTLLARJL)HilB&

C
E

3. EIBEE XEnEM
TEE EREEOREEHMZIEMD

F40kR (2022/1/12)
T7— L7 DOXIGIHEL [2CA v 2—TJ—R 4%

L
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5. {REE
5. 1. REEHAMR
§ RIIHIRRIT. AZ 1 EREWNLET, L B RBLEEDMHAFR B BRIIMAZL 1 »BEL

35-;-0

§ RIEHBNICEESENERELGCHERARETA—BELLZEL, Ba TRIBAZMATLUELISE
A ST REHESNI-IHER . RMERBNLET,

§ RMEXMT LGS KBEEZRAAVMEERICSETWEGENHYFET .

5. 2. REEX&R
§ RIIDHRIFZ. MARDHERNREL, MARDHEICKYBRINDIBEZEIREESNEEA,
- B TOERDEE, ZTid, CEREOET,

§ MPIBEOTFRLBEADHMGIFENZFHOTHBSE TN EEETA EESIV DRI BF
BEERE IV LARET DT 7RIS,

5. 3. BERIT

LUTOEAIFRIEFFNESE T EE, FERBESE TV EEET,

§ HERF, BEESE T, EELEMYRDIEE CTENV-OICELERIEPKEDIS S
KK, KKK DHE, HEBDES,
HERICIOHE. HEBOEE,
AEGHIEAAFENTODMOBRICTERAL T, KAEGAHIE, HEBLIIHE,
BE., R EEFET OGS,
HEITH. EERIGETHEBELEZLOZRIN LSS,
FALOEEICRTHAEMYRNCE-TELBECKIEDES,
AEHREICRBE SN FRICRTHER. BIRVICI o TELMELRKIEDIS A,

w W W W W W w

L
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6. ERLEDIE
6. 1. MikL V2%
§ HEEFEAPIILBESERLED Y, Mh3IE-YLENTIEEN,
§ ARFOEEMAICIEEEF THALLNTIZEN, BERICKYKIESNIEEAHYET . E
EFTHNLGEE. NI SAIREENH LGS FHEXNRERE L= L TRYKRSLIITLTLE

é(’\e
§ HREZRFEIIEEE. HAFEEALRFREENTREGFRESMALLEVIKETREL T
2Ly,

§ HARZER. XERFORIUTORETIEZITHENLIITLTIZELY,

KDAFEL TN, RIZKHMFET S ATREME D H HIKEE,
HEEELIRE. RITIEZE T ORDOHHRE,
AHBA BREOFHETH . NN DGR,

§ WEFIFFRIEITHLENLIICL TS,

6. 2. TDfth
§ ALHERBEDEOHFEUEETIENHYET .
§ AUBEFERASNIEITEYRELEBEIHLTIE. —Y0EEEELIRET,
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