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A Study on the Design of Sensibilities Lighting LED' s

Controller using Artificial Intelligence

LEE JAE-HONG

Department of Electronics & Telecommunications Engineering
Graduate School of

Korea Maritime University

Abstract

Today the light of mankind since the dawn of mankind and that they
were living "lives" on the huge influence across space is a dynamic
energy. Because of this, when all human beings with the light and you
can feel more comfortable with a stable mind to the beauty and the
pursuit of happiness is to have instincts. Moreover, the spectral
characteristics of the sun and the light rhythm of the day, seasonal
changes in light of all the plants to produce various physiological
responses is the psychic effect of color temperature as the lighting plan
to intentionally use the space more comfortable to can be instrumental
in creating. For this reason, most modern people spend a lot of emotion
in an indoor space, light is needed.

Recently has been the culprit of environmental destruction
incandescent, fluorescent, LED light regulation of the use of the demand
1s growing. Indoor activities of modern society 1s growing more and
more LED lighting as the interior lighting spotlight and into a digital
signal can be controlled simply because the LED lighting control
technology is also a growing trend.

LED lighting of the traditional incandescent bulbs, fluorescent lamps



can achieve higher efficiency compared to the addition since it has the
advantage of long life light sources reduce maintenance costs due to
replacement can be. LED 50,000 hours lamp life by 50 times when
compared to incandescent bulbs, fluorescent lights, 6 times, 4 times in
lamps which use it 8 hours a day, assuming the case, life is known to
be a whopping 17 years. In addition, the LED current in one direction
by the light-emitting device that is dependent on the DC current
response rate is very fast, very high recently improved the efficiency of
the light fixture to replace the existing policy was to elicit.

In this paper, a fuzzy control system using a combination of external
environmental factors, respectively, the conversion of quantitative
uncertainty information into the LED lighting is designed to express
algorithms, available in indoor circadian control circuit was designed and
fabricated LED. Factor in the external environment temperature,
humidity, and light intensity values to the controller through the sensor
to accept these values and the optimal values for lighting the fuzzy
control algorithm is converted into human emotion to feel comfortable to

express through the dimming control LED lighting.
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ks 28 yoZh Al F=FolE e7F FolE W Alojrleh AlARS Fa
E | AA =7 yqok vlasko] polukge] o gho] 2AYst

A Ak A= A dagae ol dgts v wowN HA =
[e=]
-

HAF R oful Fol jFHOoRRE AL A
o] zhAolch Izt <deje] HAAHRFE HEAA L
HATFE B3 WAL £ ] el AFE 2am ofue
S ohelel Fig 242 FAFRY MRS b BSmolth Al2Fe
A dEFte]l dHEo R Eo] W Fuzzifier(HAS7DE Fal AdojwFs A

o

N EEE \ HAEg Az
S N SR ——
Fig 2.4 HAFE9 A=
2 =T ARESE HA|FEHS Adbdel Ao HAA AFEEH=
"Mamdani's minimum fuzzy implication rule"g 278tz s},
R' 1 IF x is A; AND y is B, THEN z is Cy,
R? : IF x is As AND v is Bg, THEN z is Cy 21(2.1)
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Jz
C
lo,

AAA] FHAA A WA FHO AALEE 4, F WA 7
AABEE 42 Aold 4(2.2)7 o] mAAT

a ;= 1u Al(xg)/\ll Bl(y())

dzZUAZ(xU)/\U Bz(y()) }—\—]1(22)
H@.2DMA y, kp® wpGpT AR AR (rule-based)ol A o] H o] 2}
YHom FofA = "ol Alold AdE= AEKAHLo|th Mamdani 2R ¢
off A i-WHA A 9+E (fuzzy rule) 21(2.3)% Zo] Fojgd 4 Uk
e (w=a A ¢ (w) 21(2.3)
HSAR | (wT AQ2HS 2
ne(w)=1uc An e, =la An ¢ (w)IVIasAn ¢ (w)] 21(2.4)
AR Ay (e AR AA Alojtide] dHer AME
itk 282" | (e AA Aol gte® AREshy] s = A e == (Crisp)

3 A 3H(Defuzzyfication)s}o oF 3}, UHFH 02 Mamdani® F
AF 4 (Center of gravity method)S F2 A3 21(2.5)¢F

o,
=
o
HU

21(2.5)
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w o golAt 4 LED 249 Alo71E TAsky] fste] AAF W§e s
doish £ZES o] SHAA AN AES= el duje

o ZRaene AH selaRze A BUhoR B4
aheiet.

3.1 A Larg]Fo 4

B =Rl vlolaRZeANg dYEEE g ok, FE, 25, AR 4
1A Wgro|th, o7 LEel ZEi Aol AAd WSS Holm A7 T
E 7 °17]

1 o

oA H 67 LED Display

agal B =R HA|FEo| ARgE dojHgo] AL b9 Table 3.1
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Table 3.1 ¢1oj¥ o] A4
229 Aoy HF5E9 Aojnis LEDY| Adoj®is
] R RED
=9 Az YELLOW
- MAGENTA
3} =
wh:‘jj i“f’} GREEN
Eﬂ? E’?:r CYAN
o} -§- T & nf} -5 5t BLUE

3.1.1 HA A &4 (Fuzzy Membership Function)

St Al AAIGE dlZ Aojiie HAS Fd 2% #ke] HeE vl
(VL), F=@O), W50, ), Wy (VH)e 55 #o= v
W4 4o srgsieinh WA MY 5o Wo= o}y Fig 3.29F 7t}

sl HA2HE
N A /
0.8 \ ’f v / —-—HRFS
W 0.6 ) =S
4 X . X e
0.2 : ——HRHS
O ] \‘J /
10 15 20 25 30
25(T)

Fig 3.2 £=ge) %04 84
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=

b 2o} 10]0] 155747

J|

e 05, wEde HA9mn4

=& 7HA AL

4=
==
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B

A dPHor ®sHE AEEE
H A stato] ALteE Skoll A AAE S H o]

B
A e o Aol @A FEel BS AHstE grol He Aoldu B & 9l

=9 3k A2 BLUE, CYAN, GREEN, MAGENTA, YELLOW, RED<] 6
o Wprol BYSgon Zzkel Welt thed k.

Mol et

1
mELLE [1]
CYaN [2]
m GREEN [3]
mMAGENTS [4]
YELLOW [E]
mRED [6]
1] T T T T T )

BLUE [1] CYAN [2] GREEN [3] HWAGENTA [4] YELLOW [5] RED (6]

Fig 3.4 LED A*}3ke] Membership

o xS 1o 6744 42 diste] skl HAFE Tl
X
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3.1.2 HA #Ao]4F+2 (Fuzzy control rules)®] AA

=9 gholl dighk AL o33 o] HA AojtARS 2572 AA st Zhzt
o] Al3to HA o] MAS XMelsta ofd|e] Table 3.29F Zo] FUZZY
RULE LOOKUP TABLES 4383t}

1:ﬂ-1—

Table 3.2 Fuzzy Rule Lookup Table

2T

ac — | 2 =2 Fa [}SE 8t EE e U8
[ E=gpa S CYAN CYAN

ax CYAN

2% YELLOW CYAN

=12 YELLOW CYAN
e s YELLOW
oroll A A w3k Table 3.2¢] Fuzzy Rule Lookup Tables If-Then 3o 2

$83to] Fuzzy Rules ob#fo] 257H4] &5 o & 1hpo] A ojsgint,

- Rl If 2% = v]9F% and % = "= then Color = MAGENTA
-R2 1 If 2% = v}9-F% and F= = X then Color = MAGENTA
-R3 1 If 2% = v9F% and F= = ¥ then Color = YELLOW
- R4 If 2% = 0j$FE and & = 5% then Color = RED

-R5 [ If 2% = WJ9F% and % = "-%5F then Color = RED

-R6 If 2% = F& and 5% = w71 % then Color = Cyan
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-R7 [ If &% = & and £% = A% then Color = GREEN
-R8 [ If &% = F& and & = & then Color = MAGENTA
-R9 If &% = FF and ¥ % = &% then Color = YELLOW
- RIO: If 2% = F& and % = w95 then Color = RED

- RI1:If 2% = W53 and F% = vi-9-2= then Color = CYAN

- RI12 : If 2% = ©}53t and 5% = 1A% then Color = GREEN
-RI3: If &% = %3 and % = B% then Color = GREEN

- R4 If 2% = W53 and F% = §% then Color = MAGENTA
- RI5: If €% = W58 and % = W95 % then Color = YELLOW
- RI6 1 If 2% = U and 5% = w972 then Color = BLUE

- R17 ' If 2% = U and % = 1% then Color = CYAN

- RI8 ! If 2% = U and % = & then Color = GREEN

- RI9 ' If 2% = 4 and 5% = 5% then Color = GREEN

- R20 : If 2% = 4% and 5% = w953 then Color = MAGENTA
- R21 : If % = "|$H% and 5% = "] ZE then Color = BLUE

- R22 1 If 2% = 9% and 5% = A% then Color = BLUE
-R23 : If 2% = "|$UF and F% = BT then Color = CYAN
-R24 ' If 2% = | UF and F% = 5% then Color = CYAN

- R25 : If 2% = w9 % and 5% = 5% then Color = MAGENTA

5 5o =7t Wi¢ " F=7F we S 4F LED A4
MAGENTA(Z-Z3)M ol AAA Hu, vi-g- QoL wi-g- Fatvks gAEz)
sh} @A, = 4o gro] Avh) el gk 1o 4
BEAA v s gl MBS WL aene 3
71 A= 99 Lookup Tableol] v 67FA] 2Aate] 7
A AW R FEE Aok B AR ABA
2t ke ZRAE i B2 4 A AAe B derte] oS nkdst

L ez, Hax}L olel AEAe AL AvhrrFoltt 2 olafstn R
=

12 rlo

[»
o,
o,
e
&
)
2
il
_OL
K
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3.1.3 H]H A s}(Defuzzification) Z}4

A ARE HAAZ | A= AF =9(LED Display® s2HghH o=
AR gl aYE=R dAlR ARETEed AR L%ﬁ}ﬂ akl
Defuzzifier(W] ¥ %] 8}) 345 A oF vt H|HASE fleiA = oy WRiol
Jov =2 v 2 3.17 #o] FAFTAH(Center of gravity method)2.
2 3

13 pel 2E 2U0S 4, % 20 p, Color® ¢t 8kal, 21 A, B
o s}
=

of w3t AlMel S48kE a, bkl ¢

Y min(py lal, py BD*C
c=—% (4 3.1)
Z}lmln(mi[aL 1ip [6])

FATAHEE o83t HHA S ® 27} ¢= LED A4S 5204 F e
AA =9 Felth. &3 #d AL BLUE, CYAN, GREEN, MAGENTA,
YELLOW, RED®] o4l 714 &&o g vppglom z47be) ghd LED %99
A7 E2 golmz WA gho] opd A AX gholojof Fht}h, Mt ghe 7}
7} spge] Ar)e] wel vddeta tiigks 247 1914 6704 Fojakglon st
ol F45 AL #S FIdn. odF £ 559 A gre]l oA HW 5
el YELLOWSE 6919 RED7F 242t AnkA Alofol= Aol voA = Ao
o} Skl A AET 2Rt F ofuigt A ghol whep MAd gk ofuigk Zk
o] oA Ho] A3 F Mol xggow %3 Ao|r}

_23_



steglols 74

(o]

SEdlo] TS GYRRQ L, 2%, FEANG AolE gt Won

= Z85E9 LDMILED Dot-matrix Module), LED-Bar Module, LCD
TAEY gtk WAdrE UFoi= ADCE 53 AA Ao} mlars B3
2 ke 54 T AAAA AoE Hdss MCUBES AEAE 933
RTC(Real Time Control) Aoj¥-, 18]x LDM, LED, LCD ﬂ]ﬂ«ﬂE,
Ane pgHel gtk 7ke] FHLsE ofglel Fig 359 2% tholoj
g Ea e

mers e

LDM

L DM Drive

M

>

=

7]
L

* LED Drive

LCD Drive

Al ZE Re-scan

Open Loop Type /

Fig 3.5 A]|2=¥l A A Block Diagram
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3.2.1 HQlHE BE

Hlne sEe B5 thojoj s th& Fig 3.6% Zth

£ M _ -
/ DM LCD \

i C2HOIH o8

ADC ‘
AVR O iy AVR 1 €— SCNOOR
Hojg |

|
LED_1 . LED_2 LERY /4 LED 4

= ’ -

RTC
H o £

N
A 4

Fig 3.6 #WelR.= I} E 9] Block Diagram

dolRneE gEE AAE AAY S Aostn gon RE= id
ATmegal28 # 2717} W= o] 9tk AVR.O FH2 A58 ICQ DS1302
g 53 AHE SAY F UAEF FHIEIE 7] Jom, FRAYHE
3 AAREY JdFE JbestnE A gaZdelrt Jbestth S LED
DISPLAY MODULE 1,.2¥e] 2" & A== dF-AYE7E 450 vk
247kl LED 252 AVRE TIMER/COUNTER 1, 33} dZAx o] glom 7t
7+¢] TIMER/COUNTER ¥£E+= PWM 2135 2AAA R, G, B 32EZ 47
Alojste] LED vl Aloi7F 7hsskAl €vk. AVR_1 oA = LED 3, 4H& 4
A% F =S AdEZE FAEHY dow wizZbA 2 TIMER/COUNTER

T, H5E, 2RAAE 24T

i

= AdEt T4 Jih LEs FEE @ A RES B W Hol

&

—

’

e xe
H

ol



3.2.2 LDM =g}oln] 3E

LDM =gfol¥] HES &5 tholojasE th59 Fig 3.73% Zth

LATCH
o B 16*4 DOTS CONTROL B CLK

BLUE[3:0] ————> BLUE[3:0] —
PYe) I 16*4 DOTS CONTROL

16*16 LED
DOT MATRIX

REAR VIEW

Fig 3.7 LDM®] &=tfo]o] s

LED Z=E=Z A}8d AFL 16X16 Ao]z29] ZEWEZ A (Lamp type)Sl
VL200F111-1(A1 A 2bik) ®E5S AFESFSith 1616 Lamp LED EFSjo]w™
Uliol AEZ 27 2 Attt 404 F 12719 A EZHRE FAHET. UEE

==

e 7t A 4o e TS Hr AESY Yol N 16+47)
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o] LEDE Aot} o] LEDES ~HY 4 shA Hm dAH o= 4719
AEZ7E 4709 @RlS Tt telyy WA ow SAAI7IY, Ao X~
e goluy FEEEe] Aol ol 442 LEDE ¥ Ak
= Fo Z= =9 F ol LED9 FHEAE  Fojdt
VL200F111-1 EEHHEF%& TE9 A9 DC 5VolA TxslH 34719 o
2 A E . o B8 Ax 18719 ¥ Aoty

o
L‘E
E
>
o

e ek ohet W W A M AGEZ A3T 7
& vholaE A Sl 98 A WA LDV gE 542 i Hme g
Sl el RES QAT & vkt Aol Utk HelWaAE: thed Fig
3.8} v,

CLOCK

GREEM DATA [3:0] /?:}('_X:X_)( X}\; ‘\{ >(; _3)(:

weom e YOO B & X KX X

LATCH Fip
Ta 4—| ———
ROE T
(OUT—ENABLE ) T ——1 [=—
GOE T
(OUT—-ENABLE)
BOE T
(OUT—ENABLE)
I
RED_LED ON/OFF DIPLAY ON | OFF | DISPLAY ON
—
I
GREEN_LED ON/OFF DIPLAY ON | OFF DISPLAY ON -
4
i
BLUE_LED ON/OFF DIPLAY ON | oFF | DISBLAY ON
T

Fig 3.8 LDM9] EfolW A E

Elolw] ZEE B R, G, BY HolHE dHea FYANTE o] HHF
o] Z4zte]l o=y ~E HosA dv. agla PAAEE T3 LEDA e
A At a2gla QdoolE AEE Aojste] PWM Alo] &3t 7153ttt
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3.2.3 AN HE

B =R o]&3 AAME LR&EEAAY 2T AlMolth WA &.&5%
=S 93 A}&st= AlAE SHT-71(SENSIRIONji) REo|m E2 tho]o]

O 9 olE Ho] A WL olg9 Fig 3.99 #u)

VCC
DATA
ATlmegal?28 > SHT-71
SCK )
(master) ’ (slave)
GND

Fig 3.9 &-5%= 4149 Block Diagram

oA RIZZ A A (E =FoA ATmegal28)ol 4 SCK(Shift Clock) Signals &
ST AMEER HUA =W\ A i AZEo] 9= T (protocol)ol] w
S

2} SHT-71 E&olA 2o Bt 52hs st Hojdnt. ofg ¢ Fig 3.109]
Ueololis Al A go] tidk 22 AisE 35.5%Y wWl SCK 2 DATA
Azol 35 W3 L SAUWHE FAd BoFa gtk A gl vlolARAE
E9oA SCK AEE 99 o] dAFFo=A FHS AlAsHAtt de+d
AXRES] YWHAoz AHH kS %7338t DATA A5E HUdA 2%
T SAS AFE F#87F HAYSES gAY o] % Address®t Command S
w5 3}

3 80ms(12bit §28)E 7lvhelW 1 sStel]l A7 2ot FEE
T S AFsta k. vlolARAEE YA A= TA] FZE FE
163 2UlAl =&d Zbzbe] Sl WA AMEEC] 27 dHolHE
HUFA | mpolae2dEEYo A 2 ¢S Aeld= x8tste] 163049 T

o
o
ot
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Address = "000'
A A AD

Command ='00101"
C4 €3 C2 C1 0O

Measurement (80ms for 12bit)
ACK

Transmission Start
D AT A Wil I ) i Sensor pulls DATA line low after
1 i (il | : mpletion of measurement
T
t

Skip ACK to end trans-
mission (if no CRC is used)

Idle Bits
15 14 13 12

I =T g W

Sleep (wait for next H Transmission Start ‘

MSh 12bit Humidity Data LSh
1110 9 8 ACK 7 6 5 4 3 2 1

ACK measurement)

pot J

Fig 3.10 255449 2154 294

O vgor 2RAANE Yo Al7jd el Wi Ad o]l T E= SAS
7H Aoty B R doldhs ASAQl oG R AT E AF wlolAR
ZAA AN Aostr] = E7Fs5Fer. ADC(Analog-Digital Converter)© <,

T, 5% T 4% AMEETEH dEHe 54 okdra 4l

ANesE gAY AsE vbE
Ith. ADCE AA WE gA" 2Ase Ad 2oz A8t Fa 23
dzrsl Hrd 2 =o A ARESE vle]lAZ2 X 2 A4 Q1 ATmegal28

A el 10Bit ADC 227F W= o] glemz Itk fAd" Mgz W

I drt Wo] F3kA] &S w OV7F Har, We] Huld w 5V} HES
¢ Fig 3.113% #Zo] 325 T4

[t %0 il ;l
o
=
°
1
fu
)
[
it
o
Ho
ST
=
2
2
ch
o
o
N
1o
o
°

fo | A o
ft

)

ook

O e
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—nnn—ADC

22
.
2 =
_{q
3
b
D3y=0
5
%FJ
2
BT

R7 14K
100R
=4

Fig 3.11 =44 9] 3|2 %

3.2.4 RTC I}E
RTC 9H=9] 2% tolojiahe thge] Fig 3,129} k.

RTC

32.768kHz
Crystal

DS1302

=)

(RTC chin)

Fig 3.12 RTC 3} E9] Block Diagram

RTC IE9] A% DS1302 ICHE ©]83l9 Real Time Controls 3§t
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t}, 32.768kHz Crystal® dA3s F34-2 WA 7] AVROIA SCLK(Shift
Clock)& WEWH 1/O #els Fafl B3k 1xo] gk AR7F oA |
AVROA = o] M55 AHelste] dA AS A" 4 3l o] o] &
kil HPOﬂ?WOE AlZEERRI0] AAIEA] 7hEs3dttk. CLOCK MODULES ==

Asto] Aol 1k de AAAR Fgo] & 4 o Uil AR
7} AgEe] Jomg AR 2ol By AdAxE ThsstAl "k

3.25 A %E

rif

Fol A AAHE ZAES SMPSE o] &3] 7hge A AFRE
Hdet. ek EMC/EMI HZE T2 7 Aok A% ot 7hA
[REN xﬂ%ﬁ}cﬂl Ao g AFES ATt SMPSE 300W &3] A
o] &3 d7goln DC-12VE o] &% Aolth DCL2VE HIEE= WA LED
g SAsted F2 2olH, ule]aARHEE Y LDM, RTCAAL, &-F=AA,
ZEAA, LCD & °lM= DC5VE ARSSIE=R Hsts xAdsto{of 3irh. o7
A LM2576 =913 #dEdolHE AR&Ste DC-12VE DC-5VE WelA ALE
stk o] AAe= LM7805 #E el B Bt 7FA o] uaA|nt, Qg A o] a1 dol
A9 AEA FEvhs FHol gl

> 30
o e b
to oo

3.2.6 LED BAR A3} E

71eF 29§ LEDEE AlzdA 94 79¢l 7Fsg 341 LED Bar(SMD
type), A LED Bar(SMD type)& AF&3F3Ith34 LED Barel 471 212
7}z COM(VCO)# R, G, B8 GND F-# o 2A Z}zte] agg=s &ed 4
o] }om Ay DC-12VelA F#gtt. WA LED Bare 2819108 45
o] glom COM¥I GNDE HHoflar wizt7bA|= DC-12VellA F2tgtt}. wo
FRAEZA o NS AF7) uleksty] wio] LED BARZ # 7|0
SE3HA &) =3 LED BAR®S Z-$- DC 12VelA F2Hst7] wjiZo vlo]=
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X
o
fru
12
2
w2
o
&
ﬂllﬂ
2

o

& AS
o2 99 EAAE ] Ho] 2 tho A
of DC 12V A3} LED BARE 717} st EAAHE 293 Ax=
Abg-gtth LED BAR o8 7HE &Aldl AR&sllof stn=z Ut EWA ~E 7} o}
U FYEWPA2EE AMEete] FdF 2 =S 255 Ad F LS AAE

Atk PWM Alol= 93k LED =g}o olef 9] Fig 3.13% #t}.

=
o
it
ol

42

LEp B8 1 i

F{ =
[t
3|
]
=
=2
[
| L
L fut o

LYW0540-04

|: B B
RID 1 Ri .25 11 |, BCei phatl Jalml AR Bo¥11 et}
GREEH T R T i
BLJE Mmﬂ.:yﬂlm
= o
GREEH 2 RS .25
P TLi

Fig 3.13 Full Color LED BAR Ajo] 3|2%
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A4 Ad A

4.1 H|AE B9 Az 9 A3¥

w AelMs ckellM AR A EEA VIS Al B AAlstkal, fdd 3

4.1.1 LED H|Z2E& RE=

A WAZ LED HAES HE9o 34 »EH2 ol#d Fig 4.13 #t}. AVR
27Mek d=deld, EAALHE |83 A7, 7PAAEgS ]85ty

_/_\‘o
ADC % LED £EA10] 755 HAE skt

Fig 4.1 A#E HEES vdrn=o] A 2
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stke] AVRONA 242 6702 PWM 2kQlS Alojd 4= 9lew 34 LED 25
of 37H(RGB)2] Alojeele] glem= of S PWMEORE Alojste] LED®| U
715 7FHEAIAD S QAT oJ7]4 PWMel& Pulse Width Modulation®] &%
24 H2A3%9 Duty Ratios A3t WHE ¥tk PWM #le]i= Duty
Ratios %4324 On Time Duty#s ZAst= ZS 23, AH8d
PWM 252 ==2+= Fast PWM Mode®} Phase correct PWM MODE”} )+
d] o]7] A= Phase correct PWM MODEZE ©]-83}$lt}. Phase correct PWM
MODE:= W& slope2A W& 7e7]€ Yeblv S35 tgFo] Fast
PWME T Fo] HolA Fuf7t o] €t} o] PWM A3+ EWRA2E S H|
o]z ©@o g Foj7} LEDE ON/OFFshE 2913 7]5int ofye} o]2fgh Als

7F olnlE o] LED EE9 18t = o] 9SS 71H o] Az ugl PWM
Ao sho] w717 7PAE A ®oh Zglar 3709 2RRlE s Al Alojste] Z
A=A sl olug)l o] 3A1e] S B wmwhal, %%*%‘ st A

o] YA .
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4.1.2 AA 9 1LCD, USART £4l HAESL RE

o2 AA % LCD, USART 54l HAES HEo
T4 R A A= b9 Fig 4.23 2

r
112
ol

2 Aol

00030

SHFEANE 12C ZREZ B2 TAoRA 2R FE AEE AACA 2
kol & ZEd AFHER AVRA 2 gES AHeste] &
% 1 =

1 5}8h

g APEXEE dAZste] PCst ste|HEHME S T %ﬁ% &t
RED, GREEN, BLUES] $x& 0~2557}4 #@teta o] gsd 7|HE=S &
3 Jgatgint. JEE FELS wlo|aRAEEZYR Yo 9 JdAd
TESTH LED7} A4 9 87] #Aloj& shAl ®rh wheF 255 o

I
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DEE | 2ERE 27 =80 Tl ZE2RH

o
D &3 0B &

wwsenw B G B Level Test swsswss
256 255 265

v ke e e i o e sk vk v e ol ok e ke ke sk ol ok ke e o e R

wwxwx B.G.B Level Test swwwx "
255 0

wwwwwwwwwwwwwwwwwwwwwwwwwwwww

wwwww R.G.B Level Test xaxzssx
300 0 0

You are input wrong number.

Level size isn't larger than 255,

Repeat input number again.

ke ok gk e g o ok ok ok ok ok ok e e e e ok ok ok g o ok ke ke ke ke ok e e

0  FE HA 9600 §-N-1 NUM

s
7]
o

Fig 4.3 USART %41 =# 3}

2 A 2o A 255, 255, 2559 S 9= zZHzF RED, GREEN,
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