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A Study on the Implementation of Emotional Lighting
LED Control System using Artificial Intelligence and
Modbus

Jeong, Jeong Soo

Department of Electronics & Communications Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

Countries around the world are engaged in various long-term and
short-term policies for low-carbon, green growth and stable energy supply
in the country. Among them, high-efficiency, environmentally friendly LED
light source which is an important part of the nation’s energy policy
implementation. The LED lamps are conventional incandescent, fluorescent,
halogen, as well as to replace the cell phone, automobile, Back Light Unit
or the like because the larger market potential can be applied to various
fields.

In Korea, the government set as an indicator of “low carbon, green
growth” policy has been a major effort to overcome the current
environment, energy crisis, six of the 22 industry sectors to develop the
LED industry in the 2Ist century, a new growth engine The policy was

announced in 2012 and is the world’s third-LED the producer to the goal.
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According to the report, the human race is the sun, stars, has to
conform to the natural light and the evolution of such month to relax and
work more efficient lighting environment similar to the natural light that it
is possible for hundreds of thousands of years. In addition, these reports
are based on various lighting conditions, the human body and mind is the
point sensitively reacts and as close to natural light and is noted that the
human being can feel comfortable. Thus, the ultimate goal of
future-oriented lighting can be said to provide the brightness and color
temperature that are optimized for each of the living environment in
accordance with human biological rhythms that conforms to the natural

light to change for 24 hours.

Modbus is a serial communications protocol, it has since become a
practically standard communication protocol, and it is now a commonly
available means of connecting industrial electronic devices. Therefore, it
can be connected with all devices using Modbus protocol to the
measurement and remote control on the ships, buildings, trains, airplanes

and etc..

In this paper, we add the Modbus communication protocol to the existing
lighting controller sensitivity to enable verification and remote control by
external environmental factors, and also introduces a fuzzy inference
system was configured by external environmental factors to control LED

lighting.

KEY WORDS : Fuzzy theory, LED, Modbus
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AEE o) T HA FEHY ABAAEE a,2 BstH w9 2027 2o

ay = py (@) App (o) g = py (@0) Apg (yo) (22)



Mamdani FEWolA i -WA HA FHL Tge) 2@ 2ol oA,

uq(W) = ozi/\,uq(W) (23)

HEFAHA A2o2MY pu (W) &9 229 2o

po(W) = Ko NV e, = [a; A MCI(W)] V [agA ch(W)]
A7 po(W)E AA Aol goz AE3h7] fside Ao Fo= iy
A sH(defuzzyfication)sledof gt B =FolA= 225 e FATAHW

(center of gravity method)2 A}F-&3}%th.

Z MC(Zj)Zj
= J:nl (25)
E Nc(zj)
j=1
olH e HAFE HHL B4H 02 JeW Fig 87 2rh

<L

Ha11

<THE 2>

Flaiz

Y Y

v

Fig. 8 HA & 4



AF7HA o] ol A olgs v or HA Aojrjg AT of 2H
o & FoARS Aelstd te3 2

AR I o) Q) - EHWFET 2159 HA% AA
Aojigel FolA® ¢ - ZHWSE WA AAT F, F - FY WFEY
Aolgtst 1 dojgkel i 2% F4E AAATH2

- 22} 71 9Hknowledge base)e] A7

Alojo] o A2 FA7NIeZ BT 4 glon, or|oA = if-then &
21 FRo R fHL AME s AUF S22 B3 thend 2 SR =&
TAR So=w By: W (fuzzy implication) = Ao 73S 7 &st= ¢

£ Agdn23]

%y,].;doﬂ 11744 0]%—% zl: %iQE'-E o]
3ol wAgro2 Wgslo] Ahgaleiof

_11%

TH24]
HAFE Pe A%
ZFEWE P =B JWoE St 2NN HAELE JNoE St

B32] =g E 7o g st FEWHS A o3k 5, Tsukamotoo] HWHH,
T Ao, FAo o3 FEH|= Zadeho

- Mamdanie] 2, Larsend] W So] QITH25].



AAS T F2w, BA AW, BEA

;_1:

ZAH(first of maxima method), FHh% H¥ HHH(middle of maxima
method or mean of maxima method), S°] ¢ TtH26].

olefe] Fig. 9t oA Hwd o4 A
e Yepd Aol

SES ERTE RS

e

A4 3}




A 4 & Modbus ZE2EEZ

4.1 Modbus Z2EZ9| 7/l 8

Modbus Z2EZL2 1979 w59 RuZAtelA AdEo] e5d7tA] A Al
Aol dgAFalol 8 s A 7 Bol AHEEA e T
T Shuolth & Y AREASE FEStA flo] TREFS o|7|FHe Al
g QEFeolx 7] 3 ZrEZE VMg dE] AHEHI JloH, AHESH]
a1, AFAolel ALE= & digital value, analog value2] HolE] &2 Aof/7
Aol EAS & 38 & § 3, FEs] 7] dEotH2rl.

Modbust ©F 24074¢) M ES ME AAF & Ut} o8 W, =9 &
S8 Zgse oY AuEol HUHY AHE 4 JHE HIKES T 5
e olo] o

Atk Aoz Amold A AU WejE Huln FuE
sRsle e saa,

cat g BA ZREZR AT

L EZZEZ0] 9EAo|BE HEo|th

HEW =& 14‘:(16b1ts) G2 AR x4 o] o]str{28]

4.2 Modbus T2 EZ9] A= F=
Modbus= OSI 7A1%F % 839 &3 T2 EFo|Y, o] TZEFLS FT}o|
E/ANS} 7] 2 F7Y HE T UEYZL] A4 AlFdAg{29]

=



©OSI MODEL - Modbus Serial Modbus Plus- ] Modbus TCP

Fig. 10 Modbus®] A5 +Z[30]

4.3 Modbus Z2 E&F 9] 5413} ZH]

Modbus+= Master/Slave 719t 2 & Fojt}, Algld FAldA= Master2 A4
H Argo] Slaveg HRE 23T F = ®HY, ojfyl FAldA= HEYA
e OB wEE YHE 23¥ 4 Utk @AYHE erlsh 27 BE sbs
stk skA g, )RR o] ¢ Mastere= hubek &) o)

Ede HAHF 1l =z
F2Y9 " doltt. EHA FAE 002 AR, FAF BE LA
84L& AusAT &

| &A%}t FE Serial-to-IP
ANEER Master—%—g = WiFiy o] &54ls FA5AE Adshr]= 28]



olgl 2] Fig. 112 Modbus Mastere} Slavezte] 233 S Alo]lE F =0
&l YR Aol

Query message from Master .

Device Address Device Address
Function Code Function Code
—  Eight-Bit | ~  Eight-Bit |
— Data Bytes — — Data Bytes —
Error Check Error Check

. Response message from Slave

Fig. 11 Modbus Master$} Slave?te]l @A 3 9 g Alo| & F+%[31]

4.4 Modbus Z2EZ9] 2y EH

Modbus &4l UIESIZS] T/ 84 AE Ao we o] 71A] =z
Zulo] &A%Y} o] AL RS-232E= RS-485E5 A}83}+= Serial¥} Ethernet&
ALl TCPEZ Yol A7tk Modbus Serial® ASCII®} RTU(Remote Terminal
Unit)e] ¥ 71A A4 =g d E9S 71l 9lom Networkol A& 2o =
d EUWE AREs|oF ok ASCH REs FA7F 29SS of ®7|7F #3hH
High Level Language® >~ =213 ¥ Master PColl A 33l RTU &= 714
ol Z27% ¥ Master PColl 2 d3s}c}.

F =z ¥9S vHwshd RTU oA += Ho]g 7} el 8bit binary &
A2 AEHAT ASCI REAE 3 Ex7) 4bit® dFoldA F 7je] &
2 AFH7] el 29171 Bopxlth. T2y ASCI HolH = HiEg 3 Agol
glolA wl¢ Welshtt =@ RTU Zely) Zole dolelg d&zoz A%
FefjoF stARF ASCI REvs AR =& Masters a4 1% Time

IntervalS &]-&3kc}.



Error Check+

LRC(Longitudinal Redundancy Check)e]™ RTU
Redundancy Check)& o & &

11—
REE

B Ao A8 g & Modbus RTU o]

AEd wAA

=agle) 4t

S5 YeiEs Aoz ASCI

CRC (Cyclical

11—
REE

Al A HeH32].

olof th3t A B = Tablel

S a gu
Table 1 Modbus RTU =& =9
o|& 4 o] (hits) 7%
Start 28 F A 3.5charactere] Zg|do =z AlZ
Address 8 Station Address
Function 8 Function CodeE “}eEbATE
Data n*8 Data + Zo]&= 718 WAl A typeol whe} Eebzich
CRC 16 Error A=
End 28 #H 4 3.5charactere] Zeo)l =g d3 oS =g Y Abo)

4.5 Modbus =2 EZ 9] Function code

Modbus Function code= #A 2B W ZA(CoiDoll at= 2AY ¢l= HHEO]

t}. Modbusol| A=

4 7HA Z1ABZEE

= J}A| 2

CommandE <3stA Hot. Ay

st Table 29} Z& FHo =2 FEEHo| XtH33].

Table 2 Modbus Function code ¥ 7] &4

Function % 71 [27
719 %4 ad HHolE g
code H E 4= 7t B
1 Read Coils
Coil 5 Ibit Write Single Coil Q] 71/2~7]
15 Write Multiple Coils
Input Status 2 Read Discrete Inputs SRS
3 Read Holding Registers
Holding Resister 6 16bit Write Single Register Q] 7]/2~7]
16 Write Multiple Register
Input Resister 4 Read Input Registers H71dE&
£ AT = Holding Resisterql 33 6] Z=E o] &30 Aor7|E 73
sk,



4.5.1 Read Holding Registers
Remote Deviceoll Holding register®] #g ¢joje iz & uwj Al&-3it),
o}

ol 28 FAEC] glor, AFat 0olv B5d e AU

Table 3 Read Holding Register Z# < &7 3|3

e Al A vlo|Es h=
Function code 1 Byte 0x03
ANZ F A 2 Byte 0x0000 B OXxFFFF
A & 2 Byte 13-E] 125 (0x7D)
Table 4 Read Holding Register Z# ¢ 8 3| A
b A 4 vlo]E< tlol ¥
Function code 1 Byte 0x03
Byte count 1 Byte 2 x N'
Register zk N' x 2 Byte

¥ N = dA2=H 7N

4.5.2 Write Single Registers

Remote Deviceoll Holding register®] #t& 2312k & uj A3t} F 21}

EZ 745 Jdon, ANAFaE 001H AFd ge ALIHR27]

Table 5 Write Single Register Z# < &7 3|3

B EA )4 Hlo|ES= Tl o] E

Function code 1 Byte 0x06
A& F4 2 Byte 0x0000 ¥¥ OxFFFF
Register &k 2 Byte 0x0000 & OxFFFF

Table 6 Write Single Register Z# ¢ $% 33l

B EA )4 Hlo|ES £ o] E|

Function code 1 Byte 0x06
A& F A4 2 Byte 0x0000 ¥} OxFFFF
Register 4k 2 Byte 0x0000 ¥ OXFFFF




A 5 & Modbus LED ZHA =" Aojr]e 74 % AA

B o= LED 2% A|2He AZEY O ZHolA FA LD AAEZE AA
StRT HA duElE: FAA 2 Ao FHRe A, vHAs #A, Modbus
Adress & 2 Aoj71¢] 2 Flow Chart® FAE o] )

51 HA dxngFe 74

2 AT w2 ZB2AXE QEHE #$E 25 F5, 25 MR AT
ot} o714 x5 FEE HAANOZ LED =¥ Mo 7S ==Y 2%
v HAAMeE =& H LED 29 Ao] ghg nudsoz 3 Yol et
29¢ A <A AR Bk Fig 125 B =204 ol &8 AojAxH
o] teka el BE=olrt.

Fig. 12 Aloj Al 2~Hle] B2



a8 B =59 AAFENA ALEH ¢ - Y dojufo] AL g9
Table73} 2t}

2EgHY dofuF | ¥=YFS dojd4 | LEDEHY dofuF
o g L ENECES A4
5 Az e
wHE nE BE
o %% Be
o3 o o 3 A

5.2 A W4 $(Fuzzy Membership Function)

oAl ATtz dojise] ML Fal o= ao WAR W g
(VLT), F=LT), "=3MT), gMHT), ¢ He(VHDE 57E S Z YFro 7
A w4 ges gderanh AA wee B0 WelE Fig 1339 2o
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) __Ix
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RGB LED &5

Fig. 15 LED =9 ¥ A #WW4 34

o) LED 29 A B4 358 wgow 2EYs £5 4o
RGB LED &¥8H A& F7lstd 2%, % 2 2
Q=% fFestgch Fig 16, 17¢ €%, =9 o] g RGB LED 29

ot}
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Fig. 16 2= go] w2 RGB LED &3 W9



I," \\ 7
/ ' /
r/ N /
’,./ \\.\ / B'Ue
128 3
\ J % ----Green
4 / \
64 ‘ -- Red

15 30 45 60 75
&5=(%)
Fig. 17 +=Y ¥ ©& RGB LED &8 W9

Red, Green, Bluee| LEDel| 91¢] gt o4 Wivjde =3 Al 37kA] Ao] 4]
olA "t 1Eal WS AAFIEANA Y ofmEE g Ao] v& F QT
a2la 9le] RGB LED=Y ¥ E HIR O E 13714 0= vpro] k3l
8 ANS AT F o A4S Red, Yellow, Green, Cyan, Blue,
Magenta, Hot Pink, Orange, Lawn Green, Spring Green, Sky Blue, Blue Violet,

Forest Green®] Z17ke] M9l Bhew) 2th

Red Yellow Green Cyan Blue Magenta
o= e == =) as ==
Red : 3 Oj Red:HE Red : 31y Red: MY Red: MOj Red: 25
Green : 24T Green: 25 Green : 2 Oj Green: B E Green : 7§ Green : T
Blue : ™ Blue : JTY Blue : JTY Blue: HE Blue : 2|1 Blue: ¥ 5
Hot Lawn Spring Sky Blue Forest
Pink Orange | Green Green Blue Violet Green
== =9 =9 =9 =9 =2 =
Red: HE Red: S Red: ™S Red: M Red: ™3 Red: ™2 Red: ™3
Green: ™2 Green: ™2 Green: IS Green: 32 Green: 2 Green: ™2 Green: HE
Blue: ™2 Blue : {1 Blue : 27 Blue: 3 Blue: S Blue: HE Blue: ®8

Fig. 18 LED <l4&9 A4



5.3 ¥ A Ao} 7= (Fuzzy Control Rules)e] A3

B ATl HAYY FHE L% 574, FE 57hAolm 2 FHe 57
oM o] FHES Bate] 25744 9] Ao FHE MY T F7b Yk

»(_Red ]
e

»( Green )
&0

>

9ol HAL1YZES vEroZ ol Table 83 o] Fuzzy Rule Lookup
Tables T3t



Table 8 Fuzzy Rule Lookup Table

== (1| R Ay = == =3 = 1 Bl
Vol (107) (157C) (207) (257C) (307C)
= Red Green Blue
Ojf < 1243 Blue Sky
(]I;EZ") Magenta Violet Gyan Blue Biue
i Hot Forest Spring Sky
(30%) Pink Green Green Cyan Blue
HE .
Lawn Spring
(35%) Yellow B Green Crean Cyan
reen
Pa¥els
= O s Yellow Lawn Forest Blue
(60%) g Green Green Violet
(75%) Red Orange | Yellow - Magenta
s Pink

ool A w3 Table 82 Fuzzy Rule Lookup Tableg If-Then 7f2lo & w3t
3to] Fuzzy Ruleg ofef9] 257}A] §&H0 =2 o] o).

- Rl :If 2% = v}$3% and = 971 % then Color = Magenta
-R2 If &% = 1 $F& and = Az then Color = Hot Pink
-R3 If 2% = v ¢F% and &% = % then Color = Yellow

-R4 If 2% = | 9F% and &% = then Color = Orange

-R5 :If 2% = v ¢F% and % = "W]-953 then Color = Red

-R6 :If &% = F& and % = w-$-71 = then Color = Blue Violet
-R7 If 2% = % and % = 71=% then Color = Forest Green
-R8 If 2% = & and % = % then Color = Lawn Green
-R9 [ If 2% = FF and $% = 5% then Color = Orange



-R10 : If &% = % and = w]-$<%3% then Color = Orange
-RI11: If €= = W&=g  and = = #$A = then Color = Cyan

- R12 : If 2% = W&%3% and = Az then Color = Spring Green
-RI3: If 2% = 53 and % = EF then Color = Green
-RI4:If 2% = %3 and % = & then Color = Lawn Green
- R15 : If 2% = &3 and % = W53 then Color = Yellow
-R16 : If €% = O & and 5% = wj-$Ad % then Color = Sky Blue

- R17 : If 2% = O+ and % = 1A=z then Color = Sky Blue
-RI8: If 2% = O+ and §% = B% then Color = Spring Green
-R19: If 2% = O+ and % = 5 then Color = Forest Green
- R20 : If 2% = o= and 5% = %53 then Color = Hot Pink
-R21 : If €% = m|$H% and = = 7= then Color = Blue
-R22:If 2% = M0 % and §% = Ax then Color = Sky Blue
-R23: If 2% = | $EH® and &5 = K5 then Color = Cyan

-R24 : If 2% = ]$E ¥ and =% = % then Color = Blue Violet
-R25 : If 2% = v}9 % and 5% = "]-%53% then Color = Magenta

A& =9 2571 vl Ha F57F vl$ 53 -5 LED 4742 Magenta(E
)Mol AAA Hu, W G vl Fstvbe "WAEDA Ak dA, S
2E5L0o gro] Aty &9 1ol FHst=rtol wel 7|9 Z8A oA w
AlstA Aol WstetA " :lEiE AAAE d&3A 37 A=
#19] Lookup Tableo] w2 137} A9 7|E3HS AHEZ Fobd HA 2
Hd e s ok doh AE0 le/\l dolg HAAlE stz e =
2AE ds] B AP AAE B AEZ7HY] gHE wgcte Ao=E
A, EAbE ol AE7Re] e dupntEoly & olsfstar H A Fof wk
st dAstvpol wEl Z2AE AHEH HAAe dagFe] dAdET
A=A |51

3

it



5.4 83 X 3H(Defuzzification) 3

QAo Al AAe HA st H@ FX= A3 ZY(LED Displaye] 2gho= At

T stk 2EE AAE AET7EsE AR HEetr] 98] Defuzzifier
HIH 28h) AAS AX ok gt HIHASE fafise o WHol Aoy F2

o9 2 (26)7 o] FAF4 W (Center of gravity method) o2 3t}

&

nﬂ

£ 271& B, Colorg C 2 sta, =4 A,

25
> min(p, [al; g BD* G
1=
c= = (26)
> min (u, lal, uy [b])
1=1
FAZFAHE ol &3t vAAE | 43 c= LED A4S 52344 + A&
AA &4 otk &3 7kl A4S Red, Yellow, Green, Cyan, Blue, Magenta

Hot Pink, Orange, Lawn Green, Spring Green, SKy Blue, Blue Violete] &5 7}
A gHog Yrow z4zte] ke LED &89 A T2 Fol2E HA F
o] ofd gz Fholojof gt Aol e 2&Vb wig FROA wl§ o

o7 o7 ZAFE MY o] 2 oA 71 <l Red, Green, Blue &
2 7é g stglo S5 vl dxoA we SFoE A4E Ao RS 1
oA #-e& <2 Blue, Green, Red <22 #8939t d& £9] Red BE,
Green: &+, Blue: Ao 42A =H RGB AA4fo] 4321 Hot Pink A§/go
A d Aot deollA AFd 259 F59 g o

T

@ oula ghol VoA Hof AR H



5.5 Modbus Address &%

4.5%o A A AIZH A3} o] Holding Resister?l 3Ws} 6ol Z =2 o] &3}0]
Aoj7)o =2 IS st Holding Resistere] Address o Al&-& 40001
A FE 49999712 9] A|AlolH 154 F 2Byte(16Bit)e] =7]E& 7[RIt ARE
Address®] €9 2> MCU9 A5l w2} 23 ddo] dasin & AT o=
40001 H A -5 40038 H A 712 A8t . Modbus Address A8 W82 o}
Table 92} 2t} 40001 A FE] 40038 A T AF&3}A] &2 Address= Spare
FHo] HH FT &ro we} FrF d AA7E Tt

Table 9 Modbus Adress &% Table

F4 L5 a4 A8/
40001 1 LED Red Manual Set 0 ~ 255

40002 1 LED Green Manual Set 0 ~ 255

40003 1 LED Blue Manual Set 0 ~ 255

40004 2" LED Red Manual Set 0 ~ 255 o121
40005 | 2% LED Green Manual Set 0 ~ 255 s
40006 2" LED Blue Manual Set 0 ~ 255

40007 A|o]7] Remote == Set 0~4

40008 Y Ayl e £% Set 0~6

40021 =" Red 3k =9 A 0 ~ 255

40022 4z Green # =9 0 ~ 255

40023 3= Blue 3t =9 ) 0 ~ 255

40031 A1 7] Local/Remote “gEll 0:Local, 1:Remote =9
40034 A =5 FEI(C) 0 ~ 130

40035 A F5 el (%) 0 ~ 100

40036 AA 2% AeEl(Lux) 0 ~ 360




5.6 A]71¢] &2} Flow Chart

B Ao 712 A Local =&, RemoteModbus E4l) 2& 2 AulAQl 529

SystemA Al £ Flow ChartZ YEeM o™ Flow Chart= Fig. 203} 2t}

M On [ | A 7|=
)
Check Modbus He| 7=
Slave Address &
Baud Rate <> x4 7=
BE S/Wis Remate l X2le s 5
Local or 7=
Remote

odbus

40006
Address is 0
grlor
Check
IjsEnCc 40001,3 Address 2
Red Value
Check y Check .
1L Check 40006 Address is
A2 40002,4 Address 3ordors
Green Value
4
Check Check Check
AlLiz|e — 40003,6 Address 40007 Address
= 5/W Blue Value is0to 6

HX|FE0 ot AlLte|2of ozt Modbus 240 AlLtgj 2o ozt HE|=E0 ozt
LED =24 LED =2 2 LD == LED =2 LED =3

Fig. 20 #|°]7]1¢] System Flow Chart

2] 9] Flow Charte} Zo] Local®ut olu&} Remoteo| A A|oj7]<e] On/Off 2
2T wW7o| 7453k Manual RE2 5% A RGB LED 77t Ad £¥&
Aoz zHo] 7IsslA A= Ut



A 6 & Modbus LED 7+ =9 Aojr|e 73

6.1 s=slo) 74

ARz ool JHRFA 5, 5, £
Hel olF Agste] HAALS FHs= MCUR, E

¥H3}7]98 LED Ao}, Modbus DevicesEdt 5418 & 4 A 3te 52
,AE B4l 2 RE AAS T 7 v AAHE, 220VAC HYE 12VDCe
LED & 9 Aloj7ldd AAds FFE F UA #IS 3|7 SMPS, 12VDC]
ALE Aozl AHE71sT 5VDCE M s|F= AdF2 FAo] Holdth

4
o

[ Modbus LED Controller System Block Diagrah

| LED M B |

RGB LED
RGB LED
—

SMPS

\ [ Modbus Devices

Fig. 21 System Block Diagram

/




6.2 2+ Fo 7z 7]

off

6.21 MCU ¥ 2=&54 AAFF

HE AT MCU= #HAu3Y HA==ZA F2438AL9] 8Bit Z 2 M| A<l CUBLOC
CB280RE S AR&3tATh o] ZEAA= Wo]Z] dof F HoE2S A At
A A 2=(Sequence)A o7t 7Hsd EAE 7HA A Qlom Z[EZHQ Ui ZZA A
© O°FEW(ATmeDAMY] ATmegal28-& o] 83k AlFolty. B AFoA= HlolZ
Aol olgsl meaeY Qo Zea 20 A% Table 107 2o),

Table 10 CUBLOC CB280 Specification
Processor CUBLOC CB280
Microprocessor Atmega128 @ 18.432Mhz
Program Memory (Flash) 80KB
Data Memory (RAM)  2KB(BASIC) + 1KB(Ladder Logic)
EEPROM 4KB EEPROM

Program Speed ~36,000 instructions/sec

% 49 1/0 lines (5V TTL})
General Fpasey (input/output configurable)

- 2 High-speed hardware-independent serial ports

Seral Ports for (Channel 0; RS232C 12V, Channel 1. R5232C 12V & TTL
Communication 5V)

- Configurable Baud raies: 2400bps fo 230,400 bps
Analog Inputs 8 Channel 10-bit ADCs

- 6 Channel 16-bit PWMs (DACs)

Analog Outputs - Configurable Frequency: 35hz to 1. 5Mhz

External Interrupts 4 Channels
High Speed Counters 2 Channel 32-bit Counters (up to 2Mhz)
Power 5V, 40mA (ports unloaded)

RTC (Real Time Clock) No

- 1 User Configurable Timer

Timers - Configurable Interval Units = 10ms

Data Memory Back-up  None
Operating Temperature -40 °C to 120 °C
Package 64-pin Module

Size 14Lx 1"W x04"H (35 x25.4 x 11 mm)



MCUE 2%, §5%, &% AlAdA EoJoes A¢<s ADCE T3l 10Bit 9]
g o2 W3S sty HA AL Z2AA 9 AF s PWM 802 THE
ojyo] RGB LED RE°9 7 MA4E = Red, Green, Blue2] Wl &S ZZH3c}
E MCU+= 641 PWMS A ¥sl=& RGBT 270% 23t RGB LED 2z)d
S AAT 4 A H = o] MCUE 16Bit PWM &3o] 7}edty =21y
o AHYtS =wstaiA RGB AAfA 9F 22 gkl 0-255 8Bit PWM &3 o=
AARsle] Abgstg . 28] MCUAA oA Modbus RTU ZR2EZFS A Y3517
w Fof] 4 TRag™oe] 73t o 1719 Serial PortE o] &3 Modbus &
A

Mol 71ssl=2 A4 9 15Point InputS Dip S/Wel| GZA3 ] RE&E4l AA

U1
1 - Ex) PAGE [2}
2 souT T® 3E (2)
2 s R [ PAGE {2}
) ATN
= TTL TH1_RS48E PAGE f3}
TTLTX1 L_TA1_RSBE 2
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