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The Design & Implementation of AC input LED Lighting

Control System using Fuzzy Theory

Lee, Jae Kyuung

Department of Electronics & Communications Engineering
Graduate School of Korea Maritime and Ocean University

Abstract

In this paper, several scenarios needed for LED lighting were
constructed, and the AC power 1input LED lighting controller was
designed and implemented to operate the scenario to confirm 1ts

behavior.

The hardware of the control system consists of the power unit, AVR
control unit, CLCD output unit, LED control unit, scenario selection
switch unit and operation speed display unit, and 1t 1s manufactured
in 4-channel and 2-channel. The CPU used ATmegal28 and FET FQDI19N1O to
control the current signal. In order to operate the CPU, DC 12V was
converted to DC 5V using regulator 7805, and a heat shield was used to
remove heat generated by FET. In addition, the SMPS capacity consists
of a total of 200W for 4-channel controllers, and a total of 100W for
2-channel controllers. The load capacity of the LED module for each
channel 1s 50W.
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In addition, LED lighting controllers and SMPS are combined to form
a single control board to combine the functions of LED lighting
control and SMPS to produce an LED lighting controller that can be
operated with AC 220V.

LED lighting control systems of the manufactured 4-channel and
2-channel were configured to check their behavior 1n various
scenarios. Several operational scenarios i1dentified are attached to
the appendix. Verification of an action scenario can be expressed as
On/Off for each scenario selection switch, the operating speed of the
action scenario 1s adjusted by a separate speed control switch, and
the speed display is expressed from the slowest zero to the fastest 9.
The characteristics of the LED controller in this study are 4-channel,
so four RGB LED colors can be controlled at the same time. By
exchanging the terminals of the RGB LED module, it can produce more
emotional lighting, select 10 color control production scenarios
including mode and speed, compatibility with all existing RGB LED
modules and bars, and use many RGB LEDs through large current capacity

design at each channel terminal.

In addition, the computer simulation was conducted by designing the
control system to show the most appropriate color according to the
input value of distance and illumination. As a result, given the
output color and the result value according to the fuzzy rules, unlike
the conventional Crisp logic, the fuzzy logic does not require the
storage of many data 1inputs due to the nature of artificial
intelligence, but 1s simple and has the efficiency to represent many
output values at a small input value. These properties have shown that
LED lighting controls through the fuzzy computation system are more

organic and efficient than more common LED lighting controls.

KEY WORDS:
Sightingseeing, Fuzzy Control, Hybrid Board, LED Lighting, Sign Board
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Power
range
(W)
10~100
60~500
4~40
4~96
40~2000
100~1000
220~660
<3

Life
time
(h)
1,000
1,500
12,000
7,500
12,000
9,000
12,000
40,000

(Ra)
100
100
61
84
40
70
60

Color
temp.
X
2,850
2,900
4,200
5,000
3,900
4,300
2,150

Ballast
eff.
(%)
100
100
78.6
77.8
94.5
95.0
92.0
80.0

eff.
(Im/W)

14
16
84
81
55
80

100
40

Lamp

Total
Flux
(Im)

810

1,600
3,100
2,900

22,000

32,000

36,000

40

Rated
Power
60
100
37
36
400
400
360

71& #4337 LEDZ 9] A

Standard
Halogen
Standard
CFL
Mercury
Metal
Halide

Sodium

High P.

o

-

Type
Incande
scent
scent
LED

Intensity

Table 1 Comparison of characteristics of existing light source and LED light source
Fluore
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Table 2 Recommended illuminance according to place and activity at home

e, BF A 2=
-8 600~1,000~1,500
IF 54, Ae 300~400~600
AE, 29, 34, AAL 28 150~200~300
Ad, AA, SR, obsd, A%, 4 60~100~150
a3, 5=, spd 30~40~60
A4, 2 15~20~30

oleid 2ot BF SAol UF AT 8@ FHE 2= JEHE n2A =9 4
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7Aool UE& o Atk 2Clock Cycleo] A8 F+ FA4717F Ao WA= Utk
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o] B3 =gz MEe FA3 54 5d FHE Yl & s EAo
ATH10]

THH JAFEAA HFelT FHE dAEY EYS UERH, o9 Zo] HA

7} HEsk REFNIYLE set) At HAFTFZ e X ¥4AE AF 0, BE S
N7e BEASRSE 4 D2 289

1, zeA
) = {5 75 (1)

o714 EATSEE v AT U 94 zo U AY “A2%” & B,
HEAFolAE AARAT WY Yol digh o470 Hpol Ao A&3 v &A% A}
o]o] W3l ojakx oz & Aoy )

HAHEG A4S AR T8, 7Y AT 3 i 27 AXNAG 40 2%
H ol tigk AR (mapping)2 tH 2ol 4 (2),3)0.E Fozih.
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&A% (e [0,1] @
A= (2, pz(@) |z €X) 3
U= Fig. 6+ 25 AAHFY #AE el A= F HFAbolY &%
=8 & T+ Aok
A X B i
/ %
r a A
= i 'I
\ b 7
d d 1"""'-.,_,,..-l"'“'I
14 - | y
m: _ m-
0.5 _ h 0.5 ﬁ. - ;
e (e
Od / /
/ ; [d
o o 0 {/
(@ AP 2= set (b) Fuzzy set
Fig. 6 28] 2X set & fuzzy set
d71A AAFFel x¥ W AL AE o]kHHoln {3e FHZ AW
=+ 2 W9 2o
T Ty ~
aegal A&Aola T3k #dstH 4 09 2o
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1= f M) ®)

X
WA A dadls FIE, nAT. ARF MY AEBAA dako] glow |
sheb Al Ag X el #HA H3 A, A, 4, F EAITIL S, AAFFe] 7
A%, 23, 47T g3 2o], 4 6),D,0)2 Uehd & ok

- AT g, 1 @) = pg @) pg (@) 6)
- - g, 1 @) = pg@)a pg (@) (7
- - u_gg(:c)Zl—u;g(at) (8

R o] ZoA wWAT o] AFLEE t-normsols & e Azl gon, o
2 Z+2+ A (9), 10), (1D, (1202 JeEh T

- =2 ¥ (ogical product) : ar b= min(a,b) 9
<+ (algebraic product) : b (10)
Sl A #(bounded product) : ae b = max(a+b—1,0) (1D
& ¥ (drastic product) : ar b= (a, b=1Y o (12)
{b, a=1% Hﬂ}
0, 7]et

HA o)A FHF AFREHE t-conormsolE T e Aakxprt glon,
ol 5 Z+Z+ 4 (13),(14),(15),(16) 2.2 YEeRH AT

- =g gH(logical sum) : av b = max(a,b) (13)

- 4% (algebraic sum) : a+b=a+b—ab (14)
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- 3A & (bounded sum) : ae b = min(a+b, —1) (15)

(16)

b, a=0%
0, 71et
Bgol Fig 714 Fig 9% AT A9l BA FAE, B4 23T, HA
Ags el Aol

- A& (drastic sum) : av b= {m b=04 ﬂ}

Fig. 7 A;n A, of Fuzzy set

H U4,

-

Fig. 9 Z?f of Fuzzy set
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“Pold Qolt}” & 2 ZAWAE o8&t o|FoAE FEd&, d9FE
(modus ponens)$} 1’HT—?—%(modus tollens)o] Stk olef Z vIHZA WA it
Adz2 9 o228 JAGAZ A7 o] YutslE oo =Z(generalized

modus ponens : GMP) ¥ dwrtsle th-9-FE(generalized modus tollens : GMT)o]th

(AA1)P- Q: if "z is A theny is B

(AA2)P": "z is A"

o QelA Q' Tt WHolth orelE P- Q % P o83 HA @AY
gAAAo 7R Y 2AH Fet= 2 HW(direct method)d, HAHA ] Aoz Hgk
9 olgate], Pel Plol e Aud AP L)L Ty, LP- Q 2 L(P)
=2 olgdte] Qo AP LIQL T T, LIQ= olgdte Q=rE Q= Ta
A H(indirect method)e] it} o] s B =Roix A}&3= “Mamdani’s

minimum fuzzy implication rule® 1 2 H| tfste] d 3o}

rr

Hgue AANY P- Q L P'o Q& GHAM ) o] Folxu, AR Q
= ohgt gol 4 (ANE et

=P . (P~ Q) (17

AN, 2794 P~ Q o o3 FAAA a2 Mamdaniz}b A< 2 (18)¢)
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P- Q:Eﬁxé (18)

(pJAn (@)a K3 (@)a Mg (y)) (19)

2 etk 2, w =" (@) 3 (0) 2 B d7A, wE P'Y Pol Y A

gre UEIEE, A2 Q'E Q9 whT Z REL i gyt prE AL
o 4 9lom, Fig 10& o2 vehjx itk

» A

» X

(a) generalized modus ponens : X (b) generalized modus ponens : y

Fig. 10 Inference of Mamdani
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2.4 B A Ao7]¢ 74

HAolge ARY doje] }e AFowH BHAY 4L 1T Y &
QTH11L

< HX[ % Hlo|~>
= HIER CES & H|oj&

o X| 3} 7| H| X =}7]

o T T
o [P ———

T o I S NN O NN CEN NN GEN NN NN N EN N GEN NN NN NN O S OEN M GE E

Fig. 11 Structure of fuzzy controller

9] Fig. 112 7124 HAA Ao7]e Fx& YEL 1o, JAFEL 3§
7] YA = IF-THEN &2jo] 8 gt c] HRstH, o]& “HA| IF-THENFZ” o
Zta g,

21 (20,2DF 22 2709 #FARSRE ¥ 299 1299 A& 1y EAL
R'=1IFzis A, AND yis B, THEN z is C, (20)
R*=1IFxis Ay AND yis B, THEN z is C, 21)

02171011}\-1 Ala Bls AQa Bgs Cl’ 0211:_.__ SHZ] ;](:]@'O]q- EC—-?J:, AlsAQ C Xs BlsBQ
c Y, 01,02 c 7 o]t}

212003 4 2D 2& HA FA(fuzzy rue)e] AolA A WA FHY A
o, T HA F21Y AAHAEE o, 2 Fo3td 39 4 22)7 Zo] 53
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Qy = NJAl(%)A Nﬂ@(})? Qy = NAQ(%)A NJBQ(?JO) (22)
Mamdani F=&9HolA i -1A HA 22 oo 4 Q)3 2o Fo|dn
uq(W) = A fig (W) (23)
HEARJA AZ2ZA . (W)e T 2 (249 2t

(W) = v o, = [OélA pJCl(W)]v [aQA pJCQ(W)] (24)

AZIA p, (ME AA Ao oz ALsy) side Ao goz nnA 3
(defuzzyfication)std oF gt} & =FolA= 2 25 2 FA FA(center of

gravity method)& AH-&3Fth.

Zﬂ’c(z]‘)zj
e (25)
j=1
o MAXE HH L =4HoZ UEH Fig 129} 2t}
<1_+’551>; ’ o g
Mg H 421 B,
______ _ 4 _:|: min ’uy
Y

€ = Ly > Yy
T

Fig. 12 Fuzzy inference process
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af oF

& ) A

A

=
=

o2& Hlgr o2 WA A o7

¥ Z2H{10].

gelstd t

OEEEEHERE

& oA

@ A A7 %Hknowledge base)e] A7

Al
2

[¢]

Aom, o7l A& if-then

3l

¥ 2 &o)(fuzzy implication)® Ao F2& 7|%

o FFoZ ifde

2 EBY=

ol

ahed A

=
s 5

49 kS =87 (fuzzifier)

@ AAZE 3

oy

stA o] ost HWHH | Tsukamoto

o] WH, Takagi¢} Sugeno® WHoz RFF
Zadeh®] ", Mamdani®] ", Larsen]

©® =9 HAAZe] vAA 3

Hlo

H

H

el

., °] 7%

)

48

t= 7o
29, ¥4 SAH, ¢FAH(center of sums method), i

H
T

S

1

(first of maxima method), # thX]

7

o 9 H(middle of maxima method or mean of

3

kY2

o] .

R=S
[€)

maxima method),
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ofle] Fig. 13 ol AWa culs wA Azde i 72 2 A4
vhehal o] H11]

E
%

'Q-Ao[ =28

2
AW
o

-
fot
&
B

e
N
s

M

L

r>

fot

El? i Yu

Xy o Ry = Yo

/\
X o By= Yy |
\ & /

Fig. 13 Block diagram of variable structure of the fuzzy system
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Al 3 % LEDZW A|ojA=Hle] A

B Gol = WA 0|2 o] &3 LEDZT Ao} A 2Els HAS A&shsio

A GnYEe FAHH] Y YPEL Ao WER WP Fr ol
o Aol AzEelq SHE HolEE AAH golw, WA Aols] dAE
ARES Mo o £E5E 4Ee WA ¢ Bart vk HAxF Uy

og2E FXAHA # 25 ¥HA A=H
7Aool e, 7] HA gt ARESERTHILL B =7
qre mlolAE ZEMNAE YEEHE & , Agl 27FA WMot} aglal o]
Hee HAAACZ LED 294 A9 #e =&t Fig 4= B =704 o84

Aoj A zgle) T el BEEo),

&—
C/'

Fe Wt SA5E wase T

(o
f
lo &
r’ U
ol
r1r

o>
i
(.

ut
FE,

rlo
BN
b

o - - " - - - - - - .- . . - - . - - o . o

LED DISPLAY

Fig. 14 Block diagram of fuzzy system
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rie

w20 HAZENN ASE 42 doiu

ol e Ty

©] Table 33 7

Table 3 Setting the Language Variables of Fuzzy Inference

ZEYY Aoy AYYY Aol LEDE¥ dojwis
o> BTHVW) - = (VL) F 2(VA)
HoHW) FTHL) A =(A)
23 3HeHS) 2 3k tHS) H5©)
o= tHD) 70 B (H)
- o155 THVD) - 7P THVO) i (VH)

o} AQeo] 71FL 25 B8 MRS 4 FYx
39t oS Fig. 15= AAE 25 9H4 5ot
1
0.8
& 06
E 0.4
0.2

R

>

Fig. 15 Function of illuminance membership
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ol BT o A9 27} 0 lux olahW 247} 1o]8] 25 lux 71 A% E
AAL Qe 23 AHGET o A9 25 el A $EE 19 A£EES 71A
, 0 lux oA 50 lux Atelol A A24s mokol A4 E VA A Ao HA W4
o o Ee 0od 2ok dF So] 2Esb 125 kel A ARaT
A W4 FEE 05, ol EThe WA WWy F5E lojn, wle ojFrhe ¥A
W4 B4 05001, Uulx @Ee] ¥A Wu4 $4s 0ot

_E il

ggomt A B3 Aol AAol me} Az el WY WS Do), B
o, Agsit, A, A9 st o 5REew U] WX Ww4e $E 9
otk o8 Fig 16& 249 Ag) WuA g0l

1

08
. g Ztac
+ osl - b sz
¥ - 7bT
= 04 Harsict
------ =
02 ffo o, S O N W s oje o}

0 : >
125 25 37.5 50

Hal(em)

Fig. 16 Function of distance membership

‘ol TR o A A= 0 cm 01‘6‘}% 24570 1ol9 25cm 7HA] &4 %
E 7HA dvh g ‘A gty o A9 25cmollA @H e 19 AKEE THA
™, 0 cm oA 50cm AtolollA A2E meke =5 7HA 9o v 9
7% 125cmoll A 3 19 A&5 2 7AW, Ocmell A 37.5cm Abol oA A& A<l

__C'L
AEES THAA 9

B>

A
a5

A7 7AA7} deo] @ W4 F4 oy, LED o] B3 o
of Wl LED £ zte] WelE 3 , , 2o
HA WA GEE 9 S0 A4 WA el W
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H1 B b
I
&2 oo om oo B

RGB LED =3

Fig. 17 Function of RGB output membership

9/l RGB LED =¥ A #H4g & Hlgo=
RGB LED £¥HE F7lsted 25, A Wl wE I3 <
T = 3}t Red, Green, Bluee] LEDd 919 g A "WHge &8 A 33714
Aol &3 Fo] PWM(Pulse Width Modulation) &3 =Ho] 2t} 9¢ RGB &¥<
v o 2 137FA9 Aol Z"¥HM, A4 RED, YELLOW, GREEN, CYAN,
BLUE, PURPLE, LIGHT PINK, ORANGE, GREEN YELLOW, LIGHT CYAN, DODGER
BLUE, MAGENTA, VIOLET Ao = o]Fojx Ut} 7 Mol &9 Heje Table
49} 2t
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Table 4 LED Fuzzy and Crisp Output Color Values

A 3

Fuzzy &9 %t

g2z &9 3

Red

Red: #(VH)
Green : #4(VA)
Blue : H24(VA)

R=255, G=0, B=0

Yellow

Red: #(VH)
Green : ) (VH)
Blue : #24(VA)

R=255, G=255, B=0

Green

Red: & 4(VA)
Green : ) (VH)
Blue : H24(VA)

R=0, G=255, B=0

Cyan

Red: & 4(VA)
Green : | (VH)
Blue : & oj(VH)

R=0, G=255, B=255

Blue

Red: & 4(VA)
Green : #4(VA)
Blue : & oj(VH)

R=0, G=0, B=255

Purple

Red: RE(S)
Green : 3 4(VA)
Blue : HE(9)

R=128, G=0, B=128

Light Pink

Red: & oj(VH)
Green : ZS(H)
Blue : &<(H)

R=255, G=182, B=193

Orange

Red: #(VH)
Green : Z<(H)
Blue : &4 (VA)

R=255, G=165, B=0

Green Yellow

Red: Z5H)
Green : ) (VH)
Blue : H24(VA)

R=173, G=255, B=47

10

Light Cyan

Red: #(VH)
Green : ) (VH)
Blue : & oj(VH)

R=224, G=255, B=255

11

Dodger Blue

Red: & 4(VA)
Green : RE(S)
Blue : & oj(VH)

R=30, G=144, B=255

12

Magenta

Red: #(VH)
Green : #4(VA)
Blue : # oj(VH)

R=255, G=0, B=255

13

Violet

Red: #(VH)
Green : HE(S)
Blue : & oj(VH)

R=238, G=130, B=238

Collection @ kmou
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3.3 B A Ao} & (Fuzzy Control Rules) A A

H 5 AL

Ak =
A =g Aoy A2Ee& HE7LY #

WA =g Aol Azde AR Az AAHA Azd Ao &

w2] Aol AzES THEY] ASME WA ARt ARH AN s &shelo}
STHI1]
223 50 A28 Aol VAP AL BHHT Y= AR 4517 o]

Sl
-3
=
i
lo
IR
(=
ot
=2
o
52
©
=
il

e
r
2
o
ok
o
30
)

2L
ot
9#
£
L
o
=
32 fo
0o
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Table 5 Fuzzy rules table

= UH '?_ = < o
= | gog | olE% | AYsT | @ | e wy
A B (20Lux ©]3P) | (30Lux °I3p) | (40Lux °]3p) | (50Lux ©]3h
(10Lux °J3p
Dodger
o2 Purple Magenta Cyan B g Blue
T (R:125,G:0,B:125) (R:255,G:0,B:240) (R:0,G:255,B:255) ue (R:0,G:0,B:255)
V4o RED : n% RED : Htj RED : 4 ®:20,G:135,B:255) RED : &4
(10cm °]3h GREEN : #2 GREEN : 32 GREEN : Hoj RED : #z& GREEN : #Hx
BLUE : % BLUE : i BLUE : &) GREEN : H5 BLUE : 1)
BLUE : 1
Light ' Light Dodger
Pink Violet C Cyan Bl
7].717:]-1-4. 1n (R:220,G:130,B:220) yan (R:0,G:255,B:255) ue
N (R:250,G:172.B:183) RED : #uj (R:200,G:255,B:255) RED : &4 (R:30,G:144,B:255)
(20cm T RED : H1 GREEN : HE RED = GREEN : 1) RED : &
GREEN : %& BLUE : #1f GREEN : =4 BLUE : #1f GREEN : 25
BLUE \3% % BLUE : ;%]\:H BLUE : ?::]\:H
Green Light
Yellow o Green c g Cyan
Zt}3 R:250,G:250,B:0 eliow (R:0,G:255,B:0) yan (R:0,G:255,B:255)
] (R:250,G:250,B:0)
S RED : 20 (R:180, G:255, B:40) RED : %4 (R:200,G:255,B:255) RED : %4
30cm ©]3h GREEN . 1) RED : B GREEN : #d| RED : A1) GREEN : #1]
BLUE : 24 CREEN e BLUE : %4 GREEN : Ht} BLUE : 1)
BLUE : #4 BLUE : #dj
Green .
Orange Yellow N Violet Magenta
Ho} (R:250.G:160.B:0) (R:255,G:255,B:0) cliow (R:220,G:130,B:220) (R:255,G:0,B:255)
. - (R:163,G:250,B:40) % z
(40cm ©]3P RED : 3 R o Nenmmi® RED : 1 RED mﬂ
GREEN : #-+ GREEN : i - GREEN : H% GREEN : #Hz4
BLUE : 24 BLUE : # 2 GREEN=:"={ti BLUE : #d) BLUE : #t)
BLUE : #4
Light
Red Orange Yellow P'g K Purple
u}].or_ %q. (R:255.G:0.B:0) (R:255,G:150,B:0) (R:255,G:255,B:0) n (R:128,G:0,B:128)
RED : 20} RED : #tf RED : # (R:250,G:172,B:183) RED : HE
(50cm ©]&h ' 2 RED : At 2
GREEN : #H 2 GREEN : %& GREEN : Hoj : GREEN : #H4
BLUE : &4 BLUE : 2 BLUE : &2 GREEN : &+ BLUE : RE
BLUE : B¢
- 26 -
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19| Table 52| Fuzzy rules table If-Then #2 S & W3l Fuzzy ruleS 25
N FZFom A5

-Rule 1:If 2% = w|-% o}t and Al = v]-$ 717t} then Color = Purple
-Rule 2 : If 2% = #|-% oJ5t} and A2 = 74 then Color = Light Pink
- Rule 3: If 2% = v]% oJt and A2l = 93t} then Color = Yellow
-Rule 4 : If 2% = m|$¢ o]t} and Ag = Ht} then Color = Orange
-Rule 5 : If 2% = vj-$- o]t} and A2 = #$ 2} then Color = Red

- Rule 6 : If 2% = o]t} and A& = w]$ 7}zt} then Color = Magenta

- Rule 7 : If 2% = o5 and A8l = 7144 then Color = Violet

- Rule 8 : If 2% = oJF} and A8 = A 93t} then Color = Green Yellow
- Rule 9 : If 2% = o]t} and A8 = Et} then Color = Yellow

- Rule 10 : If 2% = o]t and A = =% @} then Color = Orange

- Rule 11 : If 2% = A%3t9 and Ag = =% 714 then Color = Cyan

- Rule 12 : If 2% = A43t9 and A8 = 710 then Color = Light Cyan

- Rule 13 : If 2% = A93stt and A2 = A 93}t then Color = Green

- Rule 14 : If 2% = g3ttt and 78] = @} then Color = Green Yellow
- Rule 15 : If 2% = A%3th and A8 = v E} then Color = Yellow

- Rule 16 : If 2% = ¥t} and A& = w]-$ 7Fz} then Color = Dodger Blue
- Rule 17 : If 2% = ¥t} and A& = 7} t} then Color = Cyan

- Rule 18 : If 2% = ¥t and Ag| = & 93s}t} then Color = Light Cyan

- Rule 19 : If 2% = ¥t} and A& = ¥t} then Color = Violet

- Rule 20 : If 2% = 9t} and A€ = =% 2t} then Color = Light Pink

_27_
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- Rule 21 : If 2% = uw}-$ 9} and A2 = wW-$ 7Ft} then Color = Blue
- Rule 22 : If 2% = o}$% 9t} and Ag] = 7F74} then Color = Dodger Blue
- Rule 23 : If 2% = w]-$ 8} and A&l = A 93} then Color = Cyan
- Rule 24 : If 2% = 7% g9} and A = Bt} then Color = Magenta
- Rule 25 : If 2% = w}> ¥t} and A& = wj$ H} then Color = Purple
A HFAE EWE BEs 34 e 44 e 2ol 4 (26), CNE UEE
T A
25
Rl = Vv {LX(Z-)/\ OUT(Z)} (26)
1=1
25
1=1
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3.4 9] ¥ A 3 (Defuzzification) I3

Aol A AL HAF A FX= A3 =9(LED Displaye] &3NS =E A

s o~ QY O3 EE AA R ARV A E HEE 7] Y3l Defuzzifier(¥] 3 X
3h AAES AAF ok HHASE A E A WHol Yoy FE tgo 4
(28)3} o] FEAIFAW(Center of gravity method) o 2 F3TH111.

T4 R 9 2= 271& A, Ad 278¢& B, Clorg C 2 sk, =4 A, B
g Ao SRS a, beta & o,

C:i:% ’ 1 (28)

A FAWHE ol &t BHAs | A3 ce= LED Ads AAE F e 4
A =9 grolth. &9 kel AMAe RED, Yellow, Green, Cyan, Blue, Purple, Light
Pink, Orange, Green Yellow, Light Cyan, Dodger Blue, Magenta, Violet®] 137}%] &

o2 Wrglon zzte ge LED 289 A4 5% gholmz 3 ol o
Fg) sz golojol Bt A e ZET} wlS ofFgolA WS Beow B4
Aol mpAbo] 71 FoAl & 32l Blue, Green, Red 0.2 AE 3ty om Ag
o "ok oA W Tt B s Ao ads #S 3tolA 1 34l Red,
Green, Blue =22 I9sdth & S0 Red HF, Green: &, Blue: 250
UeA =W RGB A7do] 49l Hot Pink Aj/do] yoA & ZHolt} doA AF3H
=59 A ofmizh A" ol wek A EIE HA o] Y Ho| AT F
Aol 2oz mHE 7ol

<

of LT
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35 LEDZ AlojA 289 FHYE

LEDZY A ojA2~H-e AC220VE DCI2VE ®W$3t= AC/DC Power Supply-
¢} LEDEE9 Aluel et A4S Aojste Etold B Aoji of fgAEHolE
e LEDYAZH o2 FAHE, ZF LEDACI7] ¢ SMPSE ZAFste HAAH
dolBEE AojHE 24 FTdo] I

:
o=z Yehd Fig 18 I 2t

- = ]

2 AmEY o] AurHo TAYLS 1Y

Hybrid Control Board
combined LED Controller & SMPS

Hybrid Fusion Product

AC/DC . Power | RGBLED | WhiteLED
Power Drive Module
Module Bar Bar
Supply
|
Implemen
tation

Fig. 18 Contents of LED Controller
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LEDxY AojA 2"l WEFAHE A 4FECE Yol £dsH Figl9 o 2
t}. o714 AC/DC Power Supply}= AC220VE DCI2VE u}to] th&ehe] Aof i

ALF, Bt HRE FFEY o3 AU LE Aofste= ATmegal8o] Sl=

o} CPUE &2st7] A DCI12VE DCHVE WA 7= HdzdRe & BE

LEDEES &2A17]7] 9%k =glo]BEZ fLAH AT

AC/DC Power Supply

RGB
LED
Channel

Single
LED

Power Part Drive Part Channel

Temperature  Humidity Commen LCD Display Cleck Display
Sensor Port  Sensor Port Port port port

Fig. 19 Organization of Control System
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71&9] LEDZY Aoj7]l= fg#HAYe] DC 12VE =Hojdo] 48 AC220VE
AHgg Al SMPSE 43t DC 12VE LEDZH A|oj7]o| AAdste ok dir} o]
H3 EHE glor] 95ty LEDxZH A|o]7]2} SMPSE ZAgste] shute] Ao
Nxglog FAste LEDxzHAo1¢F SMPSe] 75S a7 & 4 UAEE 3o
Bt LEDZY AoAA2Hle TASAT olRA FAetH LED=® A o]7] 2}
SMPSE ®¥Wx g Fuld "g glo] LEDxY AojA2H UE F 7|%5S o
3 LEDZW AAAAHoZH =8 AC 220VE &% 7153514 3}

2~ o]l
‘l‘)\}]ﬁ:‘

rr
)
2

B Aol sRe] T4 B Hd BEE Slold H9d gL wEss] 95

o zPAA FQon agow Ve Fig 20 3 2ok

AC/DC Power Supply

AC/DC Power Supply
+

LED Comtreller

LED Camtraller

Hybrid Control Board
combined LED Controller & SMPS

Fig. 20 Hybrid Control Board combined LED Controller & SMPS
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YA Aele 2GS HA A F2e| weh, 2 AGY Age o

102

A EAHE 4-Ade] AN 2E o HAFEAFH oM AFE Table 9 9
Zor MAAGA2E ] YEHAE Fig. 21 3 2ok

LED PCB Ch1

LED PCB Ch2

Fuzzy Control System

LED PCB Ch3

LED PCB Ch4

Fig. 21 Input & Ouput of Fuzzy Control System
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LED &5 ARt AAds= #He Fig22 ¢ Zt}.
Power Supply= AC 220VE DC 12VE WHIA|AHFH,
(Controllen) &= 319 LEDEES F 2o £23 AdAAYYL
=3

0
o
=
e |
e
O
-
-
m
pu

[goy] [goy] [E9¥] a0y

A9 AC/DC
SR el Aol

of 2A =9

SR a-

A=

Fig. 22 Connection Method of LED Module
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36 FFHAUTLY FAHAUE

B =RolA TAF LEDEY AojA e Fasole
& Age Aues TASYT Tuz dod Audes] SAEIL Fig
6 7 ol AAZ A A BAL FAsAh Aol 2w FAAU
9% 10719 292 Heste] Feo] lsail TASNAOH, A7he] FA
= 0o 2o

TR E=RN AR G gUd A es R

Sake] obeje] the

w

Z]

kv

)
17

i

SHA T

n

4-CH Controller including SMPS

Switch 1. 2 Aol 164 32}
(16 Color Panorama with Switching Method)
Switch 2. 3 o AXE 164 W
(16 Color Change with One Step On)
Switch 3. oz Mol gH= o]5stH 164 Het
(Dimming Color Moving to Front and Back with 16 Colors)
Switch 4. g rka o] 1648 3} 2hu}
(16 Color Panorama with Dimming Method)

Switch 5. ooz AX 3H Zuloln 164 W

(All On and Switching with 16 Color Change)
Switch 6. ghAlo] o] FstAA o AR 164 WE

(Each On Moving with 16 Color Change)
Switch 7. Aol HE o]FstH 164 HE

(Color Moving to Front and Back with 16 Colors)
Switch 8. E e Moz 164 W

(All Same Color Change with 16 Colors)
Switch 9. Sty olH A 167FA A o 2 Wk

(Color Storage with 16 Colors)
Switch 10. st AR a1 gHato]H A 164 W
(Each Dimming & Switching with 16 Colors)
- 35 -
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agjal 2-2d AojA 2de] tEH] Ayl 5749 A9A= Y st
90| 7hestAl FAENeH, 7o sAAYE L= ey AT

w27 AoAzHe) T GFd A eE R £ g

2-CH Controller including SMPS

Switch 1. ZEMESH (Al Color Display Lamp)
Switch 2. A #AZ(Red Lamp)

Switch 3. =2 2 3Z(Green Lamp)

Switch 4. A @A 3z(Blue Lamp)

Switch 5. ZF5-20 @z (Orange Lamp)
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Al 4 & LEDZW A|JA2H e 74

4.1 ANz F4

411 A|/R

LED =% AoJHE] M-S A7Fet7] f1ste] 438 Aoj Al =8l 200W, 18] 23
g AlojA2"loe 100W A" e] SMPSE 438ttt SMPS+ Switching mode
power supply®] efxielH, HHE ERA2E 59 IC 248 ol8sto A7 st
2 o] Yo g Westy e E o] 8ot HE3} AYge A T AF
Hoh= Aotk olnf AF =¥ AY HiM ON, OFF g#¢]& Alojgoza o
FolZt} AREoAM ALEEE Ho MY 12V DC o]2& 220V ACE 12V DCE
W AAFE= ACIDC HAMEE ARSIt 4% SMPS+ Blw 3 22 §7olBz o
49 RGB LEDE &Alol Aojstr]o] FE3to] dokar #estod, RGB LED Module 3+
mdS 7|Zog 200719 RGB LEDYHS ARg&tith 229 Ad AA, =5 AlA,
ATmegal28 MCU, CLCDe] 7% Typical Aol 5V DC o|2 2 AY7s A1 Bipolar
linear IC KIA78055 o]&3to] ALS % A 2359tk RGB DRIVER9] #H$ 12V
DCE AMREEE SMPSolA 4= = A4S BYPASS AAZFCZH %H Ao|HE9]
AY FARE rdskA AASHTE  Fg 23 & KIA7805 dl2dolEY dA5S et
pil=g

Linear regulator £4%4 GollUAE T3l AtES AstA717] Wl &z ddo] 3

o w2 v vHeat sink)S A5t
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uz
DC SV

DCA2V

Fig. 23 Circuit of KIA7805

412 AVR AoF

B A ~E9] MCU+ AtmelAF 2] 8H]E RISC mlo]32 AEE# Sl ATmegal28 =

VIN VOUT

GHD
7805

A-gEFgeH, 328 oo Fig 249} 2t

U1 Toa— = F % ‘
ol e it
IETE o] BN
o=u O0z0o
C5¥5385528059853
LLLLFHGG ST
oO—cmO00A oL = <
roLrann ooao
ooooggg >
TERl
PEN s PA3(AD3)
PEO(RXDO/PDI) PA4(AD4)
PE*(TXDO/PDO) PA5(ADS)
PE2(XCKO/AIND) PAG(AD6)
PE3(OC3AAINA) PA7(ADT)
‘l—r PE4(OC2B/INT4) PG2(ALE)
PE5(OCAC/NTS) PCT(A15)
PEB(T3/INTB) PCB(A14)
45| PET(CP3INTT) PC5(A13)
1+ PBO(SS) PC4(A12)
13| PB1(SCK) PC3(A11)
{3 PB2(MOS)) PC2(A10)
{4 PB3(MISO) PC1(A9)
1 PB4(0C0) PCO(AB)
¢ PB5(OC1A) PG1(RD)
PBG(OC1B) - PGO(WR)
2 Sy
o= zZz=£
000 ZZ== _ -
So@ 2400y x
Hoo 04X [EF=r=
BELL oo @@REOxEE
aBﬂﬁS%&&BESSEBSE
ooorr>Ox>x00o0o00000
ATmegal28

Fig. 24 Circuit of ATmegal28
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AVRA|AJ BN M= ZR2AA S AgAA el ADC #< ol AA=ZE 2 RGB LED =
Eeo| MAE Alojsle 98-S Fth RGB LED DRIVESY] A4 AlojE 7|22 02 Elo]
HI7HEH 7l5S T3l o]Folxith o] 7lss &8st PWM(Pulse Width Modulation)
Z9& =AM Red, Green, Blued] 3= H|&& 23 Elo|H/FIEH A E 16H]
E 7}2H<Q EolH/7}eE & 223 FAST PWM, CTCEE 5 o8 74 2E7t led)
1 FoHE CTC REE AEsIH Y. CTC RE=(Clear Timer on Compare Match)= 7}
+8& WA OCR#HOutput Compare Registen)®} A& o= Hlwste] 7}&8 7k
CR #to] ZolAH wjd ASE 93t o= <ls) 9y Y72 A2~ 3y & &9
H doh 9y 7R Qs 295 = 399 Faae ted 2ol 4 9= A9
tt.

ol O

)

. far
Joca =5 N 1+ 0CR,A) Z

CTC 29| ElolMEE Fig 25 9 2t}

OCn Interrupt Flag Set

OCRn Update
TOVn Interrupt Flag Set
) | Y A\l | A
™ oG / ¢
N 2
\ . S b ]
TCNTn N
OCn ["‘ (COMR1:0 = 3)

OCn ]_I— l_l l_ (COMN1:0 = 2)
[ ] [ ]
|
[

2 | 3 |

Period I 1

Fig. 25 Timing diagram of CTC mode

_39_

Collection @ kmou



413 CLCD 9%

LCDE 16x4 Line®] Uk ¢l CLCD(Character LCD)E A3ty CLCDZ
E3le dA) &85 E Red, Green, Blued] PWM 32 AA7te 2 3Qlo] 715
sHAl 7o, sAlo A AL 2 A B = AT F JAEF A
=3
CLCDE Alojslr] A%k HEo] I 7], 2715 93 5% BoliE & t39
Table 6, Fig. 26, Fig. 273} 2t}

Table 6 CLCD control command

Ao .
= A
o) T
— % Eds
RS RW| DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
FEA ZF8 9 0 0 0 0 0 0 0 0 0 1 1.64ms
A & 0 0 0 0 0 0 0 0 1 0 1.64ms
dEF Al 0 0 0 0 0 0 1 I/D S 40us
3% A] ON/OFF 0 0 0 0 0 0 1 D C B 40us
AXIEA ol F 0 0 0 0 0 1 SIC | RIL 0 0 40us
F4 Al 0 0 0 0 1 DL N F 0 0 40us
C.G.RAM
g A 0 0 0 1 C.G.RAM Address 40us
D.D.RAM
A A 0 0 0 D.D.RAM Address 40us
O~
BF/o] =¥ 2~ 0 1 BF Address Counter Ous
2171
C.G.RAM,
D.D.RAMCo. & 1 0 Write Data 40us
dolE 27
C.G.RAM,
D.D.RAMS. & 1 1 Read Data 40us
EREREH
- 40 -
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FVIHT VIHT
As ><‘VIL1 VLT JK
Lag b
RiTY PV uu—n*:\
—
Fillizy Loy
=
VIF VIH e
£ ¥ v VI | Y, AL
—_— |
1I:lﬂﬂ
v v
0BO to D7 Voris  valddsa  svor)
- e
Fig. 26 Timing diagram of reading mode
N L THT VIHTY
= >:g'\-'|L'| w-*,—-f’<
tes fan
RW J vt i
Pey Tan
—_— | |
VIHA WIHTY ;-
= # vt [ ALY
—= |1
- losw lH
e I ot R VIR,
D080 o CB7 VILY Valid data WILA \
- low B

Fig. 27 Timing diagram of writing mode
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CLCD®] LD4, LD5, LD6, LD7 4HEE AHgat &4 28-S FdACH, oKt A
A FFS fldte] 10K 7HHA S CONTRASTH o 7t 24 8715 7H 7
3lA 733tk 3 2= Fig 28 3 o] A AT

DC 5V
T DC 5V
RT 10K VR 1
CONTRAST 0|||| ; [ =
3
— 4
0 5
&
7
g
g
M N—Dm
FrEE o i
VoL STEam e TOOSTE
0zHB850052382z0800 13
z9Z000QEEEZQ LS DC 5V 4
LELLLFTBHEG O
SCEBO00A Lo 3 15
cEarrgees %% 16
S L o
EQE& 4 BackLight ; 1
PA3(AD3) 1@ 0 CLCD_16X4Line
PA4(AD4) g
PA5(ADS) [
PAG(ADS) (1
PAT(ADT)

Fig. 28 Circuit of CLCD
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414 1LED A&

A4t AgS RGB A4og WF= LED RGB RE-S RGB LED 37 REL A-43

A MCUOIA 8= = g2 TIL A<k @<l 5V DCO]EE LED RGB B&5& 7%
A7 4 itk LED RGB &9 THME 12V DCE A3l SMPSHalA 23 27}
2 @k MCUSIA o= @9l High, Low 5V DC %% MOSFETS] Al9lEE A4
o] LED RGB &< ON-OFF 2914 st J&2 Itk Alo|ET] A5 we} =&
of AYE ket Age mH3HA Wik

LED RGB EEol+= R, G, B, COM9 4719] Ae] 9lom, Com& xﬂsw 2] 371¢]
Ao MOSFETe] 4= o] &8 A4S AlojshA Hch. MOSFETS] & &<l IRFZ44N
RS ARt of REe HolHAES BH S E&HNHFIL 9A% REo] T
0.06A°] HFE &HlsH] vl o] AdE 2Ee oF 800:9707kA] AZe] 7hsst
t. 3|2= Fig. 29 9 2o] 743ttt

DE izv

D1 o2 o2
LD ¥ LED LED
* * *
R4 RE RE 100
120 120 120 FAST EWM OUTEUT
100
N
100

Pk

D

& IRFZ44N
3

IRFZ44N

c Q3
IRFZ44N

Fig. 29 Circuit of RGB LED drive
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415 AA JHF

NN
= BAAL THE 7I1RAA A T shidzA, de B7ld distd 7]
HAZ HEANAFE 9E< o= Aotk

25 AXEs FIPFeES A 7% ChS AlAMetar s, g g7lo] H# sk
Aol AdEHez Frtske o] oYzt Log 2jzol 7w FHE w7] wEol

U4
CD5
1 2
DC 5\«@—»‘ VS+  VOUT '
R8
CDS 10k

?0 U1

Fig. 30 Circuit of illuminance sensor

Ae) AlAE ParallaxAke] SRFO4 253 Ae] 4 AAE AHEIATh 28

7] Foll 30mfs £ F3E kst WAbAe] BEE WMAHE S35 S5k
188 A5k Wl Aot EfAA 10us o]4e] BAZS JiAE By 2
A F7) FOE Wthyh dAA e RYlE Zohe 25uhE Ak Aldeta 1 A
B2 v A g o= F22 Yehith & 9, Ayt ¥W 95E o3 g2
o] AaZe AT F, Aol uhe}l Bro| o] Waldi)
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P

SRF04 Timing Diagram

Trigger Pulse
10uS Min
Trigger Input
To Module
8 Cycle
Sonic Buret Allow 10mS Fram
End of Echo To Next

Sonic Burst Trigger Pulse
From Module

Note. Echo Pulse
TDELCJggrE'FLiIrl"ﬁ?nSLgﬁénuit Echo Pulse is Approx. 3BmS

100uS to 18m3 if no Object Detected

Fig. 31 SRF04 Timing diagram

2o RACR A4S AW, A SURE BE B3 BAS A7)

olw, HAth 5m 7}x HAAZ
Qo 3)Z= HFg 33 4

7} ol fTh. SRF-049) A M9lE 71Eaos AW 120
A8 5 9k SRE-04e] A3}
TSR

=
Fig. 32 2 Uehd 2

rlo

Fig. 32 SRF04 of oriented angle
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Trigger

e
e

Fig. 33 Circuit of ultra sonic sensor
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42 LEDzW AoA 2”9 st=go] 74

WH 220V 948 4-CH LEDZH AlojAl2® o] A4 AZ3 B Fig 34
o} o} CPUE ATmegal28e AH&stdlor, A/ Alse AAE 93t FET
£ AMgEETh a8l CPUE 3417171 918t @&l o] El78055 AM-8-3}ed

DC 12VE DC 5VE W33 H315 AW FETol| do] #Asinz d& A
Ast7] Hste HEHE AFESA T A AlojR =9 SMPS &2 200W=E
TASIR e, 4-A8 Z+Ze] LED REQ {832 50W7HA] AZo] 7153t
o Fu2 BeEFS SMPSEH 200WHT 1 Ho| Adstd 252 A7y
A= SMPS7} wh<= H )

Fig. 34 Hardware of 4CH LED Controller
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83 2-CH LEDZW A|ojA| ~®l9] A AZHR =+ Fig. 35 9F 2t =49
o] FACZE AUIRE= AC220VE DCI2VE WH3kst:= SMPSZE 7AEHH &%
& 100WE FAstHth Z8a Alojr e CPUR ATmegal28S A3
CPUE &&AI717] 918t =80l E78065 AH&3t4 DC 12VE DC 5VZ A
gttt A/ A5 AlolE 9t FET & AREsisien #3st& 2™ FET
of do] BAsEE IS AASH] St WEHAS AHESIAH. SMPS & F
o] 100W= FA=glonz Ad Zzke] LED ®g9 Fahgd2 50W7tA <
Aol 7}sstth

Fig. 35 Hardware of 2CH LED Controller
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As5H 49 2 2%

5.1 Aloj 259 Az 7 43

4-21343 2-21 4] LEDxY AoJA| 2"l Fig.36 ¥ o] A|&ste] theF
AJEl e 2«29 Ao 16M gxgv) Zg g <r)juo g Aato] okF
2 olFdy 164 WHals Z2af”  «gesow Axu 3H Zuleln 164
Mt 2337, Sty Fo||A 167HAM o2 Wetes Z2I3" ‘S
AR 3L Zalolm A 164 Wel= ZZ I 559 AL 2F5FS AR o]
AA = A7 AFoE FAAA BHA e 1 FdE oA sz Al
g5 FFd AR 4 Alug e w232 Ad29x9 On/Off 2
A g da, T2 Aug e sAEEE 7 0011/‘1 7} wE 97t
A WA £xxd AAXE 2AHAHH T-segmentol] 1 £=7 £AE HAH
ot WF 220V ¥ LEDxE9 A oAl ~HI(4-CH/2-CH)<] 11]% A ARRIS Fig.36
¥z

r°l'

[l‘
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(b)2-CH

Fig. 36 Operating Picture of 4CH/2CH LED Lighting Control System

_50_

Collection @ kmou



52 AFEH ANedlA

Ad R 229 Y

2 AojE&

Table 7 &
e azAo] 29 Froluk

MAs] 2]
QYA o] HeHE
R, S A7t 2

Ggtol web WA 72 Table 5 o A4S V=

Z(Crisp) Alojet A (Fuzzy) 21]01

9%

ZA R o

o W&, =94

$dsn EH}HO

Table 7 Crisp output according to the illuminance and distance

= Ad . 5

() (mm) £¥3zt (OUD <9 4% (0UT)
No. 1 10 100 R=125, G=0, B=125 Purple
No. 2 10 200 R=250, G=172, B=183 Light Pink
No. 3 10 300 R=250, G=250, B=0 Yellow
No. 4 10 400 R=250, G=160, B=0 Orange
No. 5 10 500 R=255, G=0, B=0 Red
No. 6 20 100 R=255, G=0, B=240 Magenta
No. 7 20 200 R=220, G=130, B=220 Violet
No. 8 20 300 R=180, G=255, B=40 Green Yellow
No. 9 20 400 R=255, G=255, B=0 Yellow
No. 10 20 500 R=255, G=150, B=0 Orange
No. 11 30 100 R=0, G=255, B=255 Cyan
No. 12 30 200 R=200, G=255, B=255 Light Cyan
No. 13 30 300 R=0, G=255, B=0 Green
No. 14 30 400 R=163, G=250, B=40 Green Yellow
No. 15 30 500 R=255, G=255, B=0 Yellow
No. 16 40 100 R=20, G=135, B=255 Dodger Blue
No. 17 40 200 R=0, G=255, B=255 Cyan
No. 18 40 300 R=200, G=255, B=255 Light Cyan
No. 19 40 400 R=220, G=130, B=220 Violet
No. 20 40 500 R=250, G=172, B=183 Light Pink
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Table 8 & TY ZH A9
Table 8& E3&}¢

=
=
o] FYYE HAT + Ytk

Table 8 Crisp and Fuzzy output according to the same conditions

E= | A8 | ggax 29 OUD | WA 2™ OUD | 29 4% (OUD

(ux) | (mm)
No.1 | 10 | 100 | R=125, G=0, B=125 | R=125, G=0, B=125 Purple
No.2 | 10 | 200 | R=250, G=172, B=183 | R=250, G=172, B=183 Light Pink
No.3 | 10 | 300 | R=250, G=250, B=0 | R=250, G=250, B=0 Yellow
No.4 | 10 | 400 | R=250, G=160, B=0 | R=250, G=160, B=0 Orange
No.5 | 10 | 500 | R=255, G=0, B=0 R=255, G=0, B=0 Red
No.6 | 20 | 100 | R=255, G=0, B=240 | R=255, G=0, B=240 Magenta
No.7 | 20 | 200 | R=220, G=130, B=220 | R=220, G=130, B=220 Violet
No.8 | 20 | 300 | R=180, G=255, B=40 | R=180, G=255, B-40 | Green Yellow
No.9 | 20 | 400 | R=255, G=255, B=0 | R=255, G=255, B=0 Yellow
No. 10| 20 | 500 | R=255, G=150, B=0 | R=255, G=150, B=0 Orange
No. 11| 30 | 100 | R=0, G=255, B=255 | R=0, G=255, B=255 Cyan
No. 12| 30 | 200 | R=220, G=255, B=255 | R=220, G=255, B=255 Light Cyan
No. 13| 30 | 300 | R=0, G=255, B=0 R=0, G=255, B=0 Green
No. 14| 30 | 400 | R=163, G=250, B=40 | R=163, G=250, B=40 | Green Yellow
No. 15| 30 | 500 | R=255, G=255, B=0 | R=255, G=255, B=0 Yellow
No. 16 | 40 | 100 | R=20, G=135, B=255 | R=20, G=135, B=255 |  Dodger Blue
No. 17| 40 | 200 | R=0, G=255, B=255 | R=0, G=255, B=255 Cyan
No. 18 | 40 | 300 | R=200, G=255, B=255 | R=200, G=255, B=255 Light Cyan
No. 19| 40 | 400 | R=220, G=130, B=220 | R=220, G=130, B=220 Violet
No. 20 | 40 | 500 | R=250, G=172, B=183 | R=250, G=172, B-183 Light Pink

_52_

Collection @ kmou




Table 9= HA & 7

Table 9 &

of #AE 2

7] 32 A of
£ato] HAFH oA %oHZ
o] JEhdS e 4

A E# Mi%
ol o
AT},

Table 9 Fuzzy output according to the arbitrary illumination and distance

== | aa 57 2€3k OUD 29 A% (OUD

No. 1 4 123 R=144, G=56, B=131 Purple
No. 2 7 120 R=143, G=54, B=130 Purple
No. 3 12 148 R=181, G=110, B=161 Magenta
No. 4 22 126 R=188, G=88, B=202 Magenta
No. 5 23 152 R=135, G=110, B=220 Violet
No. 6 31 232 R=160, G=200, B=180 Green Yellow
No. 7 8 276 R=220, G=220, B=60 Yellow
No. 8 23 314 R=148, G=220, B=30 Green Yellow
No. 9 28 381 R=145, G=225, B=23 Green Yellow
No. 10 4 331 R=230, G=210, B=28 Yellow
No. 11 44 379 R=200, G=110, B=200 Violet
No. 12 28 321 R=130, G=220, B=25 Green Yellow
No. 13 31 22 R=20, G=170, B=230 Dodger Blue
No. 14 38 231 R=110, G=220, B=140 Green Yellow
No. 15 24 391 R=115, G=230, B=123 Green Yellow
No. 16 1 352 R=220, G=220, B=25 Yellow
No. 17 35 408 R=210, G=160, B=120 Pink

No. 18 43 218 R=85, G=180, B=220 Cyan
No. 19 32 129 R=85, G=190, B=225 Cyan
No. 20 23 427 R=220, G=220, B=25 Yellow
No. 22 45 333 R=90, G=145, B=230 Dodger Blue
No. 23 15 361 R=205, G=208, B=30 Yellow
No. 24 18 232 R=218, G=145, B=180 Light Pink
No. 25 22 61 R=185, G=55, B=180 Magenta
No. 26 6 24 R=110, G=25, B=125 Purple
No. 27 28 122 R=95, G=150, B=225 Cyan
No. 28 47 38 R=20, G=b5, B=220 Blue

No. 29 13 123 R=120, G=46, B=155 Purple
No. 30 43 242 R=93, G=195, B=220 Cyan
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Table 9 9} Zo| Table 7
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| BN

GERFA T 32 A of
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o] Table 7 & =9

=9

bl

trie}
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ol g}

of A&7t 2 AAATE HAAE B HelEuol g ofgA A
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5

:E

= 1

Aol At

A}

5=

A

g
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A6 ZAE

B =Ro At LED 290 Bad o Auges PASEoM, 1 Aug
©F FA/7)7] A% LEDEY AoA e dA%L TH}] 1 FAL %

AojA 2dle] st=gojs HAYR, AVR AojF, CLCD &34, LED Ao,
Avele el 29X 7 O81 AEE gaZ ol E FARHY o, 4-
A 2-xE 2 AZEATE. CPUE ATmegal28S AFR3gon, AF Az 9
AoE 3t FETE AL3th a8l CPUE E3A7]7] 938t #l=d ol
B 78055 AR&3led DC 12VE DC HVE WE3slH al, FETO WAsl= & AA
st7] flste] WEFIS ARESATE E=IF SMPS &#2 4-AE Aor|= F
200W& T3t om, 2- XH% A7+ F 100WE FASATE 28922 23
ZyZye] LED EEe] Folgse =5 50Woltt. T3k LEDzWA|o7] 2} SMPSE
Adste] shye] AojrR==z FAste] LED ZWAleje} SMPSe] 7]5S 3
g JEE 23t 4ol AC 220VE ZHzo] 7153 LEDEH A oAl ~H
= TASAT

AZH 4-AdF 2-2de] LEDZY AojA ~He| 23} LEDEES
gt Avdges 42 Fdsiion, gl o7 4 Adgess 5
of HF3stAitt.

T HAA ] AzHlS o]t AY H 2= dHgkel wEt MR A9
2] zl

S GEREZ2 A o] A 2l gHolde MAsATE L

A AR A mE Ayt 2 2 AdS B o, 7129 AYaz 243

g HA2 2242 AFATY SR B2 HolHo d#Hg Aol B gl 3
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4-CH Controller  including
SMPS [(AJYU=] 2. 107FA])(10 Kinds Scinarios)]
(AC 220V Input)

( 16 Colors Display )

Switch 1. 291A w2l o] 164 v} 2hn}

(16 Color Panorama with Switching Method)
Switch 2. shubd o AAH 164 W

(16 Color Change with One Step On)

Switch 3. O o g Aifo] AHZ o]F3tH 164 W3t
(Dimming Color Moving to Front and Back with 16 Colors)
Switch 4. @Ao] o]FFHA T AA: 164 W

(Each On Moving with 16 Color Change)
Switch 5. Sty ol Al 1671A| A 0 &2 Wt
(Color Storage with 16 Colors)
Switch 6. o2l o] 164 1l glhul
(16 Color Panorama with Dimming Method)
+
o g Aol kH=E o]FstH 164 HE
(Dimming Color Moving to Front and Back with 16 Colors)
Switch 7. Za2Mog A 3H Zutolm 164 W3
(All On and Switching with 16 Color Change)
+
shubd o AAH 164 W
(16 Color Change with One Step On)
Switch 8. Aol R E o] Fatm 164 W
(Color Moving to Front and Back with 16 Colors)
+
2913 W2 o) 164 bt
(16 Color Panorama with Switching Method)
Switch 9. RE e Moz 164 W
(All Same Color Change with 16 Colors)
+
St olHA] 167X 02 W}
(Color Storage with 16 Colors)
Switch 10. shub# AR 2 Zhdbo] A A 164 W
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(Each Dimming & Switching with 16 Colors)

+
Aol o] E3tWA o AX L 164 W

(Each On Moving with 16 Color Change)

*** The Needs ***

1. Advertisement LED Signboard

2. Advertisement LED '@

3. Building Outdoor Decoration Lighting
4. LED Sight View Lighting
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4-CH Controller including
SMPS [(AlY=]12. 107FA])(10 Kinds Scinarios)]
(AC 220V Input)

( 16 Colors Display )

Switch 1. 291A w2l o] 164 v} 2hn}

(16 Color Panorama with Switching Method)
Switch 2. shubd o AAH 164 W

(16 Color Change with One Step On)

Switch 3. O o g Aifo] AHZ o]F3tH 164 W3t
(Dimming Color Moving to Front and Back with 16 Colors)
Switch 4. @Ao] o]FFHA T AA: 164 W

(Each On Moving with 16 Color Change)
+
2913 2o 164 9ttt
(16 Color Panorama with Switching Method)
Switch 5. Sty ol Al 16714 02 Wt
(Color Storage with 16 Colors)
+
shubd o AXH 164 W
(16 Color Change with One Step On)
Switch 6. o wuka o] 164 1} v}
(16 Color Panorama with Dimming Method)
+
tro g Aol kH=E o]FstH 164 HE
(Dimming Color Moving to Front and Back with 16 Colors)
Switch 7. ZeMog AR 3H Zutolr 164 W3
(All On and Switching with 16 Color Change)
+
g o] o] FatHA o AHX AL 164 W
(Each On Moving with 16 Color Change)
+
2913 2o 164 kbt
(16 Color Panorama with Switching Method)
Switch 8. Aol R E o] Fatm 164 Wt
(Color Moving to Front and Back with 16 Colors)
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+
by ol A 167FA A 0 2 WFH
(Color Storage with 16 Colors)
+
S o AxE 164 A
(16 Color Change with One Step On)
Switch 9. BT 2 Moo= 164 W
(All Same Color Change with 16 Colors)
+
o] 164) shielnt
(16 Color Panorama with Dimming Method)
+
tmoR Aol SHE o Bam 168 WY
(Dimming Color Moving to Front and Back with 16 Colors)
Switch 10. 2913 W49 164 I :=2hv}
(16 Color Panorama with Switching Method)
+
umoR Aol R oM 168 WY
(Dimming Color Moving to Front and Back with 16 Colors)
+
BT 22 Moo= 164 WHE
(All Same Color Change with 16 Colors)
+
Shby AR T Zhatel WAl 164 W3
(Each Dimming & Switching with 16 Colors)

*** The Needs ***

1. Advertisement LED Signboard

2. Advertisement LED '@

3. Building Outdoor Decoration Lighting
4. LED Sight View Lighting
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4-CH Controller including
SMPS
(AC 220V Input)

(LAl ) ( Fixed Color Lamp)]

Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch
Switch

© ©® NSO W

—
©

248 (Orange)

A} (Blue-Green)

Al (Light-Green)

=4 (Blue-Cyan)

22} (Blue-Violet)

%A (Blue-Pink)

=&k (Light Green Yellow)
1 2} (Pink-Violet)

=4 (Green-Cyan)

42 (Red, Green, Blue, white)

O

4 Ae

AL R o o o R ol X

o d

*** The Needs ***

S o i

Indoor Room Lighting Lamp

Indoor Interior Lighting Decoration

Store (Mart, Department Store) Show Window Lighting
Restaurant, Cafe, Coffee Shop Lighting

Plant Cultivation House, Plant Vinyl House

Poultry Farming House (Hen House)
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2-CH Controller including SMPS
(AC 220V Input)

[(5A3 T )(5 Colors Lamp)]

Switch 1.
Switch 2.
Switch 3.
Switch 4.
Switch 5.

ZEATH FHZ(All Color Display Lamp)
3t=A] = Z(Cyan Lamp)

BA 2 Z(Violet Lamp)

A5 #z(Light Green Lamp)

F34) A 2 (Orange Lamp)

*** The Needs ***

S i

Indoor Room Lighting Lamp

Indoor Interior Lighting Decoration

Store (Mart, Department Store) Show Window Lighting
Restaurant, Cafe, Coffee Shop Lighting

Plant Cultivation House, Plant Vinyl House

Poultry Farming House (Hen House)
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2-CH Controller including SMPS
(AC 220V Input)

Switch 1.

Switch 2.

Switch 3.

Switch 4.

Switch 5.

gEoz sy o AXW 164 W
(16 Color Dimming Change with One Step On)
29g oz 3 o AXA 164 HE
(16 Color Switching Change with One Step On)
guog sAd o AX™ 164 HeH
(16 Color Dimming Change with at the same time)
+
oz sy ok AW 164 83
(16 Color Dimming Change with One Step On)
291402 FA o AW 164 W
(16 Color Switching Change with at the same time)
+
291402 sy o AxE 164 83
(16 Color Switching Change with One Step On)
tyoz B t AXE 168 HF
(16 Color Dimming Change with at the same time)
+
tgmoz sy o Ax W 164 W
(16 Color Dimming Change with One Step On)
+
291902 FA o AAE 168 W
(16 Color Switching Change with at the same time)
+
291402 s o AW 164 W3
(16 Color Switching Change with One Step On)

*** The Needs ***

1. Advertisement LED Signboard

2. Advertisement LED '@

3. Building Outdoor Decoration Lighting
4. LED Sight View Lighting
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o
o
ny|

2-CH Controller including SMPS
(AC 220V Input)

[(A]U=] 2. 571A])(5 Kinds Scinarios)]

Switch 1.

Switch 2.

Switch 3.

Switch 4.

Switch 5.

iAo w5 g Moz 164 W
(All Same Color Change of Dimming method with 16 Colors)
293 0w BE e Aow 164 W3t
(All Same Color Change of Switching method with 16 Colors)
oz sy o AxE 168 A
(16 Color Dimming Change with One Step On)
2914 o® UA o AW 164 W3
(16 Color Switching Change with One Step On)
iAo s w5 g2 Moz 164 Hg
(All Same Color Change of Dimming method with 16 Colors)
+
ez sy o AR 164 Wg
(16 Color Dimming Change with One Step On)

*** The Needs ***

1. Advertisement LED Signboard

2. Advertisement LED '@

3. Building Outdoor Decoration Lighting
4. LED Sight View Lighting
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