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SUMMARY

Damages due to abnormal weather are frequent throughout the world, and
long - term drought can ruin farming, and heavy rainfall can cause damage
to crops and subsequent damage to pests and diseases. In order to solve this
food shortage problem, various plant factories utilizing information technology
(IT) are growing steadily in USA, Japan and Europe. Domestic plant factories
have not yet reached commercialization stage, but they are continuously
researching and developing. The government is taking steps to secure the
basic technology of plant factories that combine agriculture with IT

technology in order to supply food and solve farmers’ difficulties.

In this thesis, lettuce grown at a relatively early growth stage was
classified as A, B, C, D. In this case, A and B stages are composed of a
spray system, C and D stages are composed of a fresh water system, and
the growth rates of plants according to a nutrient solution injection method
are compared. By applying the effect of light wavelength of LED(Lighting
Emitting Diode) on plants, optimal growth environment of light wavelength is
derived. For this purpose, PLC (Programmable Logic Controller) automatic
control system using IOT(Internet of Things) sensors has been constructed
by combining Arduino, PLC, touch screen and smartphone system and
designed the system suitable for container plant by comparing growth rate of

plants.
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M. &34 PLC A& EUEHH A|2H

¥ oRoA AEE 48349 PLC A299) FHL A8 4% A6l B
Fol Mol HFE AREE Ao T & gov] B AAAFA sl o=
o] 7% PLCE AHSHAT ol @ Z2ade AA7l £5 0 450z 27
# & gor 23w WA 4EFFU Axd 84S PUHY B & A%
2 X288 AEHRAT 2% % FEA] FA9 FEACl % AmAt
2% A9 obgEa ghe wmste] UL URUY] At ofFolwmg AHg
sgom 48 2 AnlEEow BN $18ld JSN270IF-WIFI-ShieldE A}

FAAM HBFFY Fo Axde JEFF LEDAC, HBFF 8AA,
Nggd FAdol, A2TF AV TN, A% AP e

= F A4 delgE s9sm F49
dolEE Jwos Ne Adstn LEs #5 % FAFEE AQsHA Aojs
o Nage AFFATh FRAN 4BIF Foslse A WS ® 79
Zow ¥ 8= s=dlo] T

- Hs AESZRe HaS Cjalste] AlZe| MEHo or= i
LEDHION | o Lorsict
A of 25, &E, MasE, LdAsT MME A5I0 Al20| A
§|_7 I‘I L) L) 9

= st M ME 8 £ JTE F|E|, FAN, 22| S2 M ofsict,
ororo] | i Alz"E 2ed Axds Argstol rehel BEAOI,
= &30l EME 52 X ofsic),
p—— LEDHOf, &AM O, FHHMO| A|ARS Touch Screen % Smart
- Al

PhoneS 2 AlA|ZF BUE{al 2 224K o stch
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=5

M A=23e stEdo T4

st=4of

M ZE/5| At

PLC

CIXE 2= ctAt: 18
CIXY &3 ctAf: 12
2= : DC24V
£8 : DC24V~AC220V
=4 © RS232

G7M-DR40A/ LS&HA

XP50-TTA™

TET &2 65,536 4
VGA (B40> 4801

Touch Screen

Power : DC24V
stH 37| : 21cm*26cm

XP50-TTA/ LS&HM

Arduino Uno R3/ Arduino

XTL-3210/ ctofof ==
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RGB LED

& : SMD5050 3%
&= : 5M(70W)
gHMeh - DC12V

SMD5050 3CHIP/ BtHLED

LED#& : SMD5050 3%
2H[ME - 5M(70W)
™ et - DC12V
4y 4 EEHE
(X4/81)

SMD5050 3CHIP 4:1&%t/
ot LED

AFB1212SHE-CFO0/DELTA

PH AIA]

SEM e 35~55V
SEEFY 1 20~90% ,
DTH11/Arduino

2E53HL : 0~60T
LAHY  HE+5 2L +2

) Analog pH
pHZ 2 1 91:0pH ~ 14pH °P
1@ X1 250, pH Meter Pro/
priz=Ara-=2.1p DFROBOT
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Analog

Electrical
ECEH & 2:1 ~20mS/cm o
) Conductivity
ECR2AIH ?: +10%
Meter/
DFROBOT

SEMY BV

Connection via :

802.11 b/g/n
HEI(HEEY)
AS5FE  WEP, WPA,
WPA2

Arduino Wireless
Proto Shield/
JSN270

WI-FI Shield

3.1 PLC A& XA

PLC+ AsAlojut Yo 3 o](Relay), EFeo]™(Timer), 71¥ (Counter) &<
7S EWdA LY §9Y WwEA AR giAste, 7]E9] AJE2AY Ve T
A 715E Frkete Z2aRE ARFEA AAY F JEEF FAAT AAF

71343 FANEMA)Q PLCY AoE yXd T ofdza o

3
)
*
=
T

A=A 1 Logic, Sequencing, Timing, Counting, Operating &< 547

& 73T 7 dv ZRado] e WEYE AMEEtY B FFY 7IAY
o3 & UEE FAHE A" T2 AAZXZ HdYsta Yt

PLCAl~®Y] FA=E 9 8% Zom, T2 75L& & 99 Z.
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Relay

ir 2H
Timer —————> | Transistor i =} ﬁi—%z

=0 e N =
Counter CHA|

1% 8 PLC #+AM =

# 9 PLC Z2132| 7|&

&2 s H| (7| E} M)
Sequencing | CIXIE &3 M ZtE AR, MAM el ONJOFFEE &
Logic®d &F AND, OR, NOT, XOR& Bit 2 Word THl el o4t
A= od At ADD, SUB, MUL, DIV, PID Alg=o| JIZtEH, AMZEsts oA At

AL B ’
i TON, TOF, TMR, TRTG, _ ~
Timer A|ZEXR| Q1) A[ZEE A HAMS

TPS2| AlZh XY A

CTU, CTD, CTUD, CTR ¢
Counter MEel ME =

Analog®® | &, Mg 2%

AnalogE3d | M

S |otdE2a MSE ot C{X|” X35t

=
T s CIX" +x[& otd=z=1 3t
HAo | HSCEE, Encoder2t Pluse Generator

2 Aolzd

I

=

| & sted So| DA oY
HA &8 | Stepping, Servo 2E{ M 0| | Stepping/Servo Motor Driver 7+& ZEA
=4 S4E o/ &%t Hlolefel o] | Ethermnet & ol&3sto] |AHE 7|7[|
= % Ho S of

PLC st=dol= TEAHZA(CPU), 4EF- 97, d4F, A= 4
A 4F2e2 FAE CPUE PLC Alojdl B8d RE AME Fdstes 7
oz volazzzANs drez TR, JGRE JGNN(HE 294,
AA F)dA HESd A5 E CPUY AARE Hule 98-S 33, 285 +=
CPUAA &4 & Z3s E97171(d57], €dxol= WE, A3 HF7], 9=
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o

52 AdsE Y% Faste FAolth FuUAAE PLCUS Hmee] Ag
At AR 2P 154D AGSE 4TS 9PAT B =RAAE LS

AL o] GLOFA-GMT740AAI ¥ A& PLCE AH&3H3th.

29

'

weel| gl | rEm
3 T

(IEE EEN
T A (P (zzh*|

2[5 A9

28 A%

qroz a2 |
42w |

% 9 PLC st=dlofel #x

PLC 2ZEd o= 19 1037 19 119 FE9 S LSAHHA 9] GMWINS Af
gt om PLCY CPUZL Aibs AT & AEHE AEITFUY Addg ==
a#gEty] A =Ttk AZE A AMEEE ol E 109 2 =4
AoE AREStH A HeolEe 948 9 &9 volHE W o=dgx
(Address)E &33le] AAFsta CPUZF dAaHe HEd = Y= 3ok

# 10 PLC 5 O =& ALE o

&% ArE o Bl (IEF M)

ol %IX0.0.0 , %IW0.0.1 _elxl Aol : @), %Q(E),
%M(Touch Screen)

= o %QX0.0.0 ., %QWO.0.1 _ =37 ®Sof : X@BIT), BEYTE)

Lfj & W(WORD), D(DOUBLE WORD),

o ;a %MX100 , %MW100 L(LONG WORD)
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GMWIN - c:laistamwin®saurce W ALDI Y. pr
ZEMER) Z2OM(E) BHIE SIATND ZMAC =20
OHIO) W SSBH
e -~ EEE lgalﬁal_nJ_J om0 st
|| B T|F| T
u_.ngl.,‘w;m‘.\nw.-:,wun.ewr.yber_crL = Cix oI‘OIE
A as g el il
T e | CCT I._f‘!,“;' e B
, Ol ==
KIS ©®
13 ciilalsWamwinWSaucaRAl |
Z2ME == PLLEE
il B E*EIJEIISIE(PLC) => OIZ : UNNAMED {F} | ek
ToME WA B == 0 KO HREIRSLICH P
cl4A(CPUY 0 ==> 0|2 : RESO
B 242 22% M2 = 0 47 AA5SSLCH &)
IEI B3 B ==> 2 W HATSSLICH =
D L0D] =233 == CYBER : c:Hiqistanwintsourcelicyber.srix]|=
[E3 &% SXg T #ig5 | mE
2% 10 GMWIN stH 7+ A
it AN N\
RT3 [ [k S N ] > |
@ @ & ® 6 6 O ® @®
O 0| @] 6| 6| 6] o
m ® ® & ® @ @ @ @
HsS Hal = 3 s a3
1 |FaEZCE 8 |FEM 15 (Y HaEH=E I
2 | YN MH 9 |Return 16 | SHa Pz I
3 |AEA 10 |Jump 17 | EM
B N 11 =ad iol
4 = = _ =9 = 18 ic;'ﬂ %E
5 | ¥HEH=ITA 12 | ¥z
6 SHAH=ITY | 13 |SetTZY 19 | Sub-routine Call
7 | "M 14 | Reset Y
2 11 GMWIN =7 H} MEAM
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3.2 HMI +4

HMI(Human Machine Interface)¥™ PLC E& o}Fo|x9} 2 X532 T4
| Ao FAES +FAE BHFoE Ao & AA s 93 AHEAE IH A
ol Aotk ARG HA I} Y|we] wEt JEY AA, dAF FA, AF FAE
7 E At = A2 E(Embedded System)o. 2 TFAETH T3 AMLHE O
S st=dlo] A S ZEIOPJAAE AMESte] ZRaOAS AL 2 FAE
S 2A FAE FEAZGI5L 219 12614 AMEAE PC7INEY A2 2 a9&
Abgete] QI Hol~E TSt TAHE HeolHE HMI ZA= A% 9 AF 3t
o HMIZ A ¢ PLC &X| Abeld] F4ls Este EE A&="HE A 2 AAqd
13l ¥ =FoA AFSE HMIZ|7]& LS4 XGT PanelS AHS-3l3 oW
dolel & ety 918 #3 £ XP-Builders A&kt

HMI SYSTEM

HET Touch Screen PLC

a2l 12 HMI System +4A

9 1394 XP-Buildere HMI Al2¥13 PLC X3t QI #H |25 9%

AYETOI T QHAE W 29A, AT, £A/EA, 4FHI) B9 =
Y5 MAH F 7 7o) F2 2 542 PLCY olmdxd ANIES A4

stal oltiull & AEld TS Foto] HAXA- A= AREA HR Eol

t}. XP-Builderd] 38742 £ 113% 2
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a2 13 XP-Builder st 7+ A

# 11 XP-Builder &t +4M

e d4 g

a. o & ZZHME ZEY FE

b. = =25 g ZHESHH dYE = A =7

c. Z=HE A FAHUE Z2HES FHLAE EA

d coleex & REHE 3 T¥o RYE EA

o AlEf Hf XP-Buildere| Atel, TouchZd, M &E PLC ME 2 M&
2 2eHES 37| HE HEA

f. =7 & oz ZFel RQEHEES MESI HEUY = A &
A" 2tolEE2| olo|X| §& T¥O|Lt REHMES] uj

g. 2= 2folega| wo|0|x 2 AbE
4 S5

h ommHE ajo|malz] Az MEHE RQEHME H O59 =S A2E 2lolE
gelz M3

. HlAIX| & 2F ¥ ALEXF 2E{Ho|A HAXE LEHE £ F

o HE st 2BHE & ¢ HESHH stHAEH Folg = A= F

k. ClHtolA o & Z2HEO ALEE<= HHiolA S5

. 238 E & 4 A3EE MOl £& & S5 M3

m. Z2HE F 3 & SH W TEo S48 WZE
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3.3 o}Folx= /L& 4 (IDE)

ol F ol 2003 ol&d ole] IDH(Interaction Design Institute Ivrea) St E
o] YL Y o] AFH QEAAE VHloE 3 gd HE MCU(Micro
Control Unit)o|t}. olFole thgo 29Xy AMZHY F& WolEo, LED
U BE9 e YR AA FAES FAToEA AR} F5Ago] st
A& wEOd F Stk MCUE 7FH4o] At QEL2Q] opfFoln ¢
(Arduino Uno)E A&t 198 149 olFolx $xE ATmega328 7|49
ntola® AEE HEolH, 14719 HAE d&¥ A= PWMEH), 6719
opdR I JYPo g FAHUTH

ofr

e

18

Analog Digital Digital Pins I/O -
Reference Pin Ground Pin(2~13) Sf.nal DLt

o Serial In(RX)

- ——————— -

Voltage
Regulator

oc
7~12v

— g "33y ‘ Ground i

IOREF Reset OutPin L pin \ AnalogInput
Pin sV vin  Pin(0~5)
Out Pin Pin

33 14 otF0l 1 ATmega328 MCUEE=

olFolxE ¥ 129 o] SW #olr# g, /¥ E(DE), =g B9 T
AlAR olFojx Q. o] F AL SW FolBda S gulss] A AlA 3
A

o2 QEHY e HY 25 ALEA7F AFEA &8 Jhed Aol M

%
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# 12 obFOolco FHRA

7N oA Mg
- Arduino.h 2= 0|22 A=+ SWEIO[EEE[ZEA, =&
st AVR HEO J[sEE #2 CHO 7|gte] &= Heolsl

Sw ZlolE 22| =2 ZAolct
- AH ofFol Z=HEQ| JtE s{AXol HAIE0|H, ofF
Ol I XA2tnE BE F At
- &% AAX ZEZID FE2&= ofFolk IZEE EMSt=
Hg Eolct,

e & (IDE) - 0] E2 offolc ==zHE €=M JHgst Zo| ofzt
MITOIA Celo] K822 LSt HiZ5tD U= ZZ M A
ol2l= WSE SW e &S AI8%H Ao|ch
-NTNi:Ti:EE of Z2 otFol zlolEEE|E X|& 5t

stEfof EE _

StESof E=E o|o|stcl.

o}l Folx E3/) 237 (Integrated Development Environment, IDE)& o} 9]

=5 Ny g

% BE 5o WiE tdeolth bE o=t DE 5&

84

A D EWsD FEALS urge 19 15% 2o
Csh Cr+ 7Iike] X2 Aol ALgele] offelx ZeaYde A4sn

A% $4L

Sl obFolxal JEE F 5 QUth AAAE obFolx FH ol

(https://www.arduino.cc/) A 82 Ttz e s 4 gt}

el

dze

e
A7)
R A

P 2ol
- -"Jrr-__ | #ae AL Ei =90 o)A
. N FFE G
Negevy | 8
gEE

e
o

ne Al2| 2LIE

' ' HIFE 9 obFolezhell A2 Y %t
B3l obFoliee 4HE ZHHE ¥
& + sk

rz o

a2 15 ofF ol Seiesd sty
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3.4 10T 7]9+e] 2UEE A€ 34

37434 dolHE I0T 7]ye] &=AA
g 538 HolHE AZsx, ASE ARE MCUE T3 A3 A}
Frolmold F58 AA dolgE 2vtEr7|e HA2adoz AEeF7)
27171 29 169 JSN270IF $folsto] =% AREgth JSN2T0IF=

UART (Universal Asynchronous Receiver-Transmitter) A& 2 1:N &7]2] &

-

o

S
ot

A8 913k SPI(Serial Peripheral Interface) 2135 IEEER02,11b/g/n F4A#H T2

EZE HEATIE AlEde] EEolth. Algd AHIHIEE I JEFHE

FAd el ddste 94354, #2 3 AdE ¥ 5 U=F: dZHFH

Serial to WI-F1 Alo]Edo] &2 Al d QIEHo|LE 2= EE Hulo|X

g4l WI-FIZ 788 F UEF dth ofFolxoiy Z2IaqES F3lo
o

o] AEFFUS A4 & a&Fow A8 T 5 9

e e

o x| mPsio] B4 @H

B2 B B8

o 33V
JSNZ700| uss HHE JSNZ2700| OtS 0l #H | Sv Sl 33vE JSNZ700|
Sl uarT B4 HE sl vart S B OH50li HHYEE B

UART S21

% 16 JSN270IF WIFI-Shield st=<l0f T4
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XP50-TTA™

| E
T gnese e
VA0 X i

Touch Screen

W
4
.‘
\

Smart Phone

RS232 to R3485

JSN270IF-WIFL Web Server

1@ 17 2UEY AlaY A
35 422 BAA AN2d

NEed A ALl Aujdde] HHsE on g webd d4as
s} AEdEHE AL ASF R Adstr] A AArE desta 7 Aojasdd
o

2, %, olitslgs, ¥, TVed, Wdd 5 aRdown Adar] A% &
ZEdo] % S=do] 7129 RwHol Basth A Axde olHw @
ARAE A9HoR Aojs) HEe AFEA, AN FU, A ¢ 2 4%
F98 5L 7Hsetd Ak B =RAAE 28 nlo]ARTZ AN o}Folng
Aol SEAN, FEAA, ECAA, PHAA B4 59 $5 g52 A4

S RS FA 2@ PLC AM/lE WANE FAAA 2 Auey A
e e A 44 T F =S AASAT 1Y 18 HEFF B3
29 T4e UEd
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2&E EC PHAAA
Lol L

Ry i |

I 1
-
Touch Screen |« | Ot 0| PLC
R5-232
| 1

[
T
e PR Ge ECYE= PH¥EH Cooling Fan

R5-232

a2 18 AEEE BAM Al2AH 7Y
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)

LED 3d¢] Wao] %

==

2

t LED

3
p 8l

7 9

A
= X

KR

o 2= #

=]
s

A2l gloln

Els

Aolsh g3 ol

o

)

ﬁo
e
o)
ylo

M
Ho

b

~A
1

st

o Age 59

S

NES A2 A%

2R TH TAES AF AA

2]

4.1

a9 199 23 AAHQ AFAFLe 1 2090

B Aot
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80

' | LED

[] A A [] Cooling Fan
| 224 g | -
[ 1

il A 9B ]

‘ 35| 175

H o O Fol
| 224 ooy

1] A C 1]

| gy o |

Aot | |

] AEi2 D [

| gy ool |
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42 2 EF% LED Ao Al&H

E 132 A EF7F LED Ao 7} Aujtd LED AX FAXZo|H, A, C Al
@& woly| gt KA 7)o g HEle} 278 EESH 3] S8 A LED
o} WA LEDE AHEtAth A7 e A5 FFAH FE&S HUYRE st Hst
o] 24 LED¢} ¥4 LEDE AM&39la B, D AlwjwS 4:16]&9 A4 LED$}
A LEDE &3t zt Aujadd A& 43 wstE v &t

13 Z{ui &t LED MX| #M T

AR EHEH RGB 487 B4, WA B3
AR E RGB A&V &AY WA &3
(=]
=

o
(e & el

CHMEiCt RGB M|7| HAY uwA =35t
CAiHict RGB M ZEH| XA Al =5}
(44 &3fu] 8 20%)

BRY B £k 4:1(X: &) &8 LED
CFoOH Al OFOH H o Al okol
a0 o . T o=/

a9 21914 A, Ce] LEDHES] A4 Aol& 70cm ©]iL RGB LED 5071 3&
A 15078 A9 Cdol Z+ ZzF A3t B, C2olA LEDE 4:1(4 4: % A)
E% LED 50718 354 150715 B9 Dutell Zhz} AXstqdch. Aujgol] AX]
¥ % LEDY /W& 60070 olW 170Y 024W7F A H 22 14WE LEDY] 4
A" oz Erh 3o LEDE I5AIMAE AHE3ste 2102 Aoj& AASA
ovz AEFH o & AHFL oF 60kWhE AAbetct
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a% 21 A=3%F LED A% o

A&A 718 LED 339 Elo]de& PLCE Alojsle] o] QlE o F& Agd
A whol A17]3, 39 F #o] 2Elew HA WA LEDE H5da 1

g7b A FEE gk Al E9)8kd HA, @A LEDE A5 2443
71 16A12F A 2HE, 8A1F FH3ESE LEDE Alojsith. 19 22& A&
T4 LED Aol dx8&E vehde, 19 238 LED PLC Logic Programe]t}.

%YEE.

J1 Yes Il Yes
@ Voo J} Yes
S
@- =i usis ON
Il wes ﬂ’l Yes
-J} Yes &
g, ,
LED OM = =
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a2 23 LED PLC Logic Program

43 HETH FqA] Al=H

 A¥edMe 2579 AN TAT GAY AN FAe AEs3 L,
Al A, B2 a9ke] HEE FHAA A =S o3 EFFE=E Hejd] &
¥ato] Ao oy FEH ¢S TFE 7 IEF AASAG AW C, D
G2 AN NS Eeste] Aujdatel HEvh FF Sl FAJAT H
zo oz FHHES AU

431 AHf A, B 2524 F3A4u A"

1

lkl s

24¢) Awj A, B 254 A2"2 st 54 FAFolA 100W &
g 7A A2 A A, Bl WE= Yg5dh d5d Fg2 254
& olsstel AZo] ZAE F yuA Fde F5E THst 5 FY

o eto] 20709 S A s gt 2g 26E BF4 =& AZ9] Aot
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;) HEUsE sucA

dolTh. B wZe 42 ¥l sudd EAHI A B



OF 24 224 Aol PAET
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432 Au) C, DY TH2 A A Al 2=H

a9 26914 AW C, DR BEY A2ge stud ERY FAEA 100W
FHHLE AR g A C G5BT 958 FAe Au) Co AR
g 715 ASe 9EE D AR 4B A ASu E5F Il
Hod FAgon @t Axgelt gy Fojxlols 5 Bzt A
gAel G A Q7] W BNV BaG ALPlAT £RUIZE o]

HANE Foo] £@HuE FIBLE A e

ofo
ol
Ky
e
o
>
N
k)
o
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433 AETd FdY A5 A

AETd Fd9 AgAole A FX Aot EC, pHAA A & &exo]
= 9EE AFog Aojsi: FEow TEH gt AW A Bue 73
FAAO)ZA robst o] EohtE AVl AL AL Y 2EA
S 9ol AA Fojoksty] Wi wEdA EAEE F718 @A sta 24
= %S wA sto] 2EATL vt2A] dEE PLCE Aotk o] =1 #e
b AgEel 4l EASW Pelg EESA WEV] sk Rejd FEg

FHIL AHALERS BB DPFE ABFE Fol Relst v L
FES FES THY 5 Y=F A FIHAT Relst vuAAT Qo]
FAAgo] HU ojum g AvldE B} FEe o ol FHa] 9
Fol FEIF A0S 6 Bol Fof APl 521 8 & =S Atk 19
8¢ Melo] BFH wFo] JYRL FHSE Aolth
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a3 28 ERA R Of LA}

Aef C, DS @A HEA o= HErt ZAl Fdol FA 7] wiEol Fodol
LHHA FEF AFHZ FS £E st DA AT]dE E3ANTIE F
A A7 8A1718 2A 3t IJHE F J=EF Z=agisiin. o
4 295 EFA T G929 HxA o] PLC Logic Program®]th.

B0y =
i A
g =l B
) | il
42 R
Bt o
w0 e
Ti 7
) m 0 | i
LI S I/ & = n IN IN
e i ™ ™ J
#5 i W W d i j, s T E W E
3 T4 TN T J | |
a5 /= ! " i. s o E
#7 TS BT EJ - —I —l
40 —I
RY1 7.0 Rl PUPB PUNP_A
29 i 17—l =
Mo T
0 i
3 16.0 PUKP_& PUNP_B
B ]l " W =
. B3 190 il il
0]l —— N Iy
0 o E oM oE
o —l —I
ST 1l
LR SR pi
: . Ril2
I S— S
w1
0TS M W el — R
il
#08| E IR [ - A

a2l 29 Pump PLC Logic Program
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NE3F FAAlE R BFA ¥ FE JIF L6} HEFE /F
63% AHETh FAF =T} J1FEA 15~20, HEFEI} 71EX 50~7.0 H

FH AZ EExolE WMHE FHIEE ofFo|wg ZTEAANE T3 Aoi3A
o a9 302 FAFE, AEFE Ao Tzads Jepd,

O% 30 YHET, MTET Mol T2
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V.48 2 A% 2

51 A48 AS7] Ad =239 459 A7 ¥

ABE7] Aol AEs Kot ol oA o] FFL A SAA A GG o]
FHEE Al7]ol7] Wil 80%°]1de FES X5t WA LEDE HEA71A &
3 GaoA 394 A B, C, DE U3 2oz AFAZ F A CHe A4
80% WA 20%E AL, B, DL 41(34:FM)EF LEDE 16417 3
AAE, A7 T F71E Fo HE ZAEAT olf) A9 BY FIdFH =

e 2R FAAN, Coh D) ¥ FFEAL 44 FAANE Adaq

o

. olu A, Bue FoFF 24 2L A LED $4& t2i 1L
W 4Ee 43e vasga C DR FAFF 24 2 434 LED %
e Tl s 429 A mmadrh

X0l g,kogﬂl—g— LED A ufj =t == Z 0| [mm]
B | Sy | TP 19 |29 |39 | 4Y |59 |6 | 7Y | 8Y | 92 | 102
x| AR
A Sar 20| 2 | 25|28 |32 |3 |4 |5 | 62| 75
oA
B pies| 20| 2 | 24| 25|27 |30 |35 | 43|50 | 60
C B 1 o0 | 20 | 2| 24| 26| 20| 32 | 3 | 40 | 45
CLoH Al T
pime| 20|20 |20 |21 |22 24|26 |29 |3 | 3
]
5 °
HE mhhh l
u E i
s - MM in 1810
ﬁ y | Fyl y] wy L)) L3 ™ 3 L} 1wy

a2 31 A =AHH WE Zo| Ha O =(Y=]7])

_42_



A&7 27] 59+ A, B, C, D] AAFEo] A ®WstA] FRAAT 74
o) FFEHE BF4 Aujde] B gAYy Aujte] BR AX I deks)A|
HA] ZFo]E Hol7] AlFgler AW BuS LED 33 Ao]d=E Hlul Y-S
w gA3 WMo LED7} 41EF v SRt AT 15mmAE © ARy
o 29 33w ASAY] W RFAd gelae) e Hlaloln
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52 HETH A4R7 AW 234 39 A% v
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