. MPAINO SERIES | MPAINO-16A32R

A2 MHAM [MPINO STUDIO]

2ol FMA ZAR L CH

M3l @oto|2AH A MEFS

X M2
CEERE
X FO[AFE S
ljoi—T'—’gl- 1
XA AV S
/\ZAD AZESH ABjLE AFZO| AT TS M0 Qs AR
/A\FO| O[St ABlLE HZ £A0| LS JHSM0| Js HR
X NEZEL HZHYMO| EAE 127(S9] o0j= Chaat Z&LCt
A= EXIA S0 B0| UMt 2847t Yooz Folslats
7|S QL
ENEE |
1. QIo|L} XjArAtO| @EO| 2 7|7|(0l: RXI2 HMO{EX|, o|=27|7|, Mut
At M, 3D, HAEK|, QHEEK|, UbH MIXIXIA| S)0f ALRE AL
Ol= YA 2502 QHMEX|S BASH S Ao SHL|Ct.
SHR, QIAFART, XHAPAFO| BICHSE £AI0| rAiEH & QUZL|CH
2. XHAF 42| 7|&Xt 0|Qos HZ2 JHESIX| OHAA|L.

HHOILE gprjel 22{7t ASHCL

=]

NEE

1. HeloM AE5HX| OrdAl L.
o

Mzl +=F0| HOX|= Jelo| =0 #Tol 2247t AFLICh

=
[e]]

Me|, 8l 2

[>
I
o

o)

lo
=
rx [

Ct

5
fae]
o>
I~

o &8
lo
*H

oy T
I
Ial

oo %
>

=
6. 82 Al E, |7
dH 2 srjel 287

¥0
>
Ind
=l

e TP
@O0 2 A= MBS AtSoitt &
= XA @oLch S=ot HAES

T4

B0 HLSt=E MEZASHCL U7t ot &
oA AHEE

A
m

Z 3)

AME85HX| DAL,

1S SFX| DAL,
Ol A AHESHR| OpMAIL.

AME85HX| DAL,

O AMZM
T2 oM HE3 44
= - - * MEGA2560
2 ) IR0t « DC 12V ~ Zé_lv
« SMPS 27AKgH : DC 24V 0.5A 0|4
16 « 2mefo|g ¢ deh: DC 0 ~ 40V
oz mole o D2~ D9/COMO < HIGH QIAl AHQF 1 DC 5V O
¥ ;Oq_> D30 ~ D37 /COM1 =« 4P / 1COM
=" - 1COMZ NPN & PNP MEef Q/2i7ts
QE « QIE{YE2 : D2
*xO|E{2 E ~
IE|HE ¢ Hol 0 D2 ~ D3/ COMO . SIE{TES © D3
D54 ~ D57 /COMO  « QIH2{0|El GiZ ot
, D58~ D61/COMT -DCO ~ 30V, AC O ~ 250V
. D62 ~ D65 /COM2
| ~ °
212 0] zole D66 ~ D69 /COM3  « 4p / 1COM
=2 -
£y ¢ Hot S D70 ~ D73 /COMO o
5 D74 ~ D77 /COM1  * 2[th 23 SIEUF
D78 ~ D81 /COM2 - 5A / 1POINT
D82 ~ D85 /COM3 - 8A / 1COM
13 : 2fo|Egi2| AtE
c ety I'C 12C (WIRE 2}0|E2{2| AlR)
EA| 24
= A2 . « Seriall : RS232
3 2 RS232 o
* Serial2 : RS485
<H|HA> RS485, UART oo ‘ ‘
e Serial3 : UART (TX: D14, RX: D15)
* « RII2E YK, Y2K, K2, Y3, YAS &35t 22 CIAY ¥ D2 ~ D9 A}
HIOAKE = D22 ~ D292 HFEUC} E5t QAHYEES ABY & QlEUCt
O 22| AFA

« 256Kbyte Flash Memory
+ 8Kbyte Data Memory
» 4Kbyte EEPROM Memory

0 MPINO STUDIO At

& MPINO STUDIO A%

o=
L=

. ofo|22IA

g 129]

Zt@A! Of|A “MPINO STUDIO’Z C}

Ho
Hu
N
ne
fJ

(https://www.ilogics.co.kr/article/At=41/7/24/)

« MPINO STUDIOS| ZtA|
& MPINO STUDIO

=cp) E8EM

[ OFFO|= CRIO] ]

3t M2 "MPINO STUDIO AFBATM"S 2tZ BRZHLICH

AFES USBEER AF(MPAINO-16A32R)0|| CIR2E2E ZEE

Ofo|22/A 2tz A0flA{ MPINO STUDIO AFRMHME CRZE &

START_BI STOP_B

i 1

MOTOR

er SUM(DO. 1):
e 1
D1=D0"60;
1
TAON T0.6000
T 1

VALVE
)\ 1

(https://www.ilogics.co kr/article/At=241/7/24/)

>

CP2102 USB =2{0|HE H2|gLCY.

( https://ilogics.synology.me/Drivers/CP210x_Windows_Drivers.zip )

‘CP2102 =2tolH7t 7| 22|=|0] JUCHH HR[5HA| M= ELE”
‘CP2102 =20t Silicon Labs BF=A| 2[AtOAM E2t0|HE AZgLCt”

& “MPINO STUDIO“E Aldlistl &=F12H0jA
“C3 -> CIHFO|A -> MPAINO-16A32R(T) -> MPAINO-16A32R(T)” 2 MEHEH|Ct
S Ha| 2| R0 M EHoIEkL| C,

[le2C ZEZ
il

- AER0| H3|

2220 M ofef M HElE COMEES

A x| TR
oIEE SEA 27V

= m|E B

v § ZE(COM & LPT)

o
L

E4 ZE{COM2)

ﬁ Silicon Labs CP210x USB to UART Bridge{COMB)
B USB Serial Fori(COMY)

© " - ZEO|M 20fM

& ‘B -> =0 LADDER LOGICOHIAM AI2E ZEHS
HoIE S 25 SF HZIM20| MPINO STUDIO/Example

& OFF0|: Z27I2H 2HM

oI5t COMEZE

i

2t 4l
S =

i 24 2ol

SoIgLC
X
]
Mg,
£ Hioig sy
LR

oz



https://www.ilogics.co.kr/article/%EC%9E%90%EB%A3%8C%EC%8B%A4/7/24/
https://www.ilogics.co.kr/article/�ڷ��/7/24/
https://ilogics.synology.me/Drivers/CP210x_Windows_Drivers.zip
https://www.ilogics.co.kr/article/�ڷ��/7/24/
https://ilogics.synology.me/Drivers/CP210x_Windows_Drivers.zip

O}50|L a0

)
& OFFO|:- EM|0|R|(https://www.arduino.cc/)0|A OFF0|=O| CiFst
2HE SIS £ A& T ( https://www.arduino.cc/reference/en/ )

© EEPROMI} 12C(Wire) 55 20t & ARBY & A& 20|E2{2|l= tg &3

solst £~ QU&ELICEH ( https://www.arduino.cc/en/Reference/Libraries )

0 7Isg <2l

0:0AEes

D2~D9 1:EF°IEH 2.24°IEH
D30~D37 Db54~D69 D70~D85

2l 42

O LADDER LOGIC H22]|
& LADDER LOGIC HAEHE D,
MERV|E “=F->022] 2d70M HAT 2~ JSLICEH (LADDER LOGICOIA o2
=0|H OtF0|= Z23 2by oM HLEE 0| ALEE £ glguoh)

P, M,

C, T, R Hi22[7t /J2b, oj=22(0Cto] 2|ty

1 o T =

H=22| A4

Al

i|m

. - -

CPU DIGITAL | | DIGITAL | | DIGITAL

INPUT RELAY RELAY
. o 9@ DO Lagm | D0 | oo HH
Serial: @&=2CEE—) & o1 =l jor| | let| [
DOWNLOAD 22 :;1 gz = gg =
I ; Leod | [©° c 2 &
Seriall: RS232—r| & = | ¢ | & = B =
* r,:"i, GND 5 = a5 H—H o5 FHH

=T

) ' o on 06 i (O] | [O8 HH
Serial2: RS485—» @ ams | |97 4|07 e o7 L
! TXD s e
Serial3: UART— | § o | [0 Jew| 08| [S]| 07| [
T GND 1 oo | |09 HCH | [o9 HTH
T - 02 e | e = | | =
- scL | |03 g <2l - & onl__| &
|2C(W|RE)_’ & +5Y T4 j:: s AN S T B o5 R e &
| SNE | s Lol | |02 M| s ==
4 soav | Q6 e Nl T ﬂD Ot {FD
pu—| 3 S| ool Bd| e B e [

3 : L L |

L

0 A
o MUAYH2 DC 9V~24VE AEE

A OlA L
T =
Regulator§ &30 DC 5VE M0 UYWE2S|20| MES SaH.

& OR2E ZEQ| USB dEMez FARER
AHESIY A E0| S Ct

o g

=

© 12C HO|2=39| +5V = 2|0 1A9] DC 5V HES 28 +

O dHRA|

& HE2 DC 5VHEez 2 SA0| 7tsstes HAL0 ASL
DOWNLOAD (USB-B TYPE) H4E{Of| HiE2| S8 HZESIH, FA
2 0225 RAloHA & £+ JEHICH

& HiE2| HZO0| St F2 A7|7t A Aoz HoEe] BE2E dE FR0l=
MCUO|| LiZE EEPROME ALEdiFAl7| BHELICE HIZ O0|22|Q! EEPROME
0|2st¢ D228 & 2 £ QU&LCt T, EEPROME 100,000 0|4

715 (Write)2 & 2%, oY Mo 20| LilE o~ A28z A2 HAL =
GIO|HE 7|&ot= Zd% SH22| of&L ot

LTt DC 9V~24VE= LM2576 DC-DC

[«]
H|E (Px) -
P A QI/ZSILE AlE
ol (WP) 22| /=4 f
Mo =M MEo| Eo|Ba|2H 22 HES AR
-OFIE(WMX> = — . T —= S
5 H|E(Dx.b) AEe| WEHZEZZAM F2 HEE A
2|E(Dx) Unsigned Int (16HIE)2M 0~65535
HEO YEHZZ|ZA 2 7I2E HME0| A2
HIE (Cx b) &2 W& L y FH2H | A}
C o= (Cx) (CTU, CTD BHHEZ)
= Unsigned Int (16H|E)2A 0~65535
H=EZO| LHEHZ2|2A =2 E}O 3'1"*:15 A
HIE (T b) &2 WENZ2ZEA F J |4 =20f A2
T o= (%) (TON, TOFF, TMON... BHE3)
o Unsigned Int (16HE)2A 0~65535
R 4=(Rx) 32HE B8 &4
@10 (10ms OfCt 5t AFHESOF ON)
@100 (100ms OfCt 5t AZHEOF ON)
@1000 (1=0iCt 3t AZHSOF ON)
@F10 (10ms ON/ 10ms OFF £E2 ON/OFF)
@ PN =Fl @F100 (100ms ON/ 100ms OFF £2 ON/OFF)

x= 102l 0~9,10,11,12,...

@F1000 (12 ON/ 1% OFF £2 ON/OFF)

@ON (g4t ON)

@OFF (34 OFF)

@BEGIN (M EQA| 2|2 5t AHSO ON)
b H|E9| 93] 0~F (1671%)

HEStH, HFEQ 5V M

|Ct et
o A= AE

ol.l: o"o.l VS| z-l

S £ Hild sior gLt

MP SIEHIN 23

IS =0 EAs

LEL
2}
1(3)
1(4)
(5}
1(6)
7
i(8)
1(9)

130)
W31}
132}
H33)
134}
1(35)
1(36)
137
0(s4)

1=}
&
i

a
© LADDER LOGICE AtESHY| fIiMeE “=7 -> SIEQIO0AM 2HEHOIM AEE ZE
H

=i
INPUT
INPUT
INPUT
INPUT
INPUT
INPUT

INPUT

(- T B - W B VR

INPUT

"
o

INPUT

("}

INPUT

A
()

INPUT

WL
(e}

INPUT

B

INPUT

"
v}

INPUT

(W}
o

INPUT

[
~

INPUT

L

OUTPUT

JEHERIE
& CAEY™ ZEE D2~D9, D30~D37
S

21 AMESHY Chdeh Megs ¢ #s & U
AS AFYUC Eoh 2Fet LR 32E &

of, e L7t gLt

S CRYa T DC 12V~24V7F AQ%|, MM SO Qa YA
HZsHOoF BLICH Btti=2, C|A[Eea mo| GN
7t A%, MM S0 Qs YHECHH, COMO= DC 12V~24VE Od

M, COMOl= GNDE

ZatiofF gfLct.

t S S ARESHH, EEEH%
LHSF(NPN, PNP) &
2l5tod =0|=0f &5t

-

—G 22 ! (&}
L @ S
—o: -- j
_O e
| s - dibes { Meu
—0 ¢ - - R
—Dl | - - &

([ — L
,,,,,, 1 }
DC12~24V
Y D30 I
|5, D8 -
—O: - - j
_O AN
i - di | o® { MU
—0 ¢ s ——
_O| | e &

[ 1 —
______ 1 }_____.1
DC12~24V

O QIEe{HE (attachinterrupt)
& CIXEY EO|EE29 D2, D32 0|&35t0 & 2749

2 A8 4 AsUct

ol

—

M-

© Y @Yol

attachinterrupt( digitalPinTolnterrupt(pin) ), ISR, mode );

S YO0l OFFOIACH?E ONE M, _INT2() &8 ==5h= oAU

Void setup() {
Serial.begin(9600); // CHREELZEE 9600EY0|EZ 2
// D2HO| &&AA| LHO| H=EH, INT2 g+ S
attachinterrupt(digitalPinTolnterrupt(2), INT2, RISING);
}

void loop() {
}
// D2T0o| 452 o] H=EH, 4
void _INT2(){
/| IREEZEZ "ok'E &4l
Serial.printin("ok");
}

0

=

J

rr
ool
e



https://www.arduino.cc/reference/en/
https://www.arduino.cc/en/Reference/Libraries

St 212/0| D54~D69, D70~D852 & EILCT.
b 20| 2tzto) covvur 2efo|23 To|

2 & AL

0 CAY 93 Y OAY 23 2

& CIXE

Of| 2]

ol 1(2):PO EE(}” X-|7|A|§7|. )

1AL M |(2):P0 EHO| ONE|,

H =
O(54):P32 =T A™O0| ONE|O| O(54):P32 ZEQ} COM0 ZE7} EE[Xo=Z

HZAEL|CH HHZ 1(2):P0 HEO0| OFFZ|H

PO P32
| —— )

[ PO OFF -> P32 OFF |

1

S ClZEY™ 1(2):P0 ZEIL ONEH,

, O(54):P32 HE X OFFE L|Ct.

PO P32

! ] L

[ PO ON -> P32 ON |

£3 0(54):P327t ONg|of ERYH
e

0(54):P320] 2lslf Z}7|S2Z| %0 O(54):P32= A& ONELCt 0|F,
I(3):P1 LEJt ONE|®, O(54):P32& A7|RA|7} E2|0{ OFF ELct,

[ PO ON -> P32 ON ]

SETOUT P32
E i

RSTOUT P32
]

[ PO ON -> P32 ON |

B4Ql2 |(2):P0 A0l ONE[H, O
Eolad 1(3):P1 HEO| ONE[H, O

4):p32 25 ™A™O0| ONE|
4):P32 =T HO| OFFELICt

SETOUT P32
]

R5TOUT P32

[ P1 ON -> P32 OFF ]

O Elo|H HHEH 0 HudH
& ENO|H HMHE22 TON, TOFF, TMON 371X S3E |2 ct. & NO(Normal Open)ZZ0|A "HlH1 HARR} H|IH2“E A5t HnHH
2 AEY & UAFLCH
ERES A2 I | R
) ) . TON T0,100 DO == D1 D03} Dleo] #Zow
TON On Delay Timer TON Timer,Time(10ms) (12 On Delay) DO 1= D1 DOZ} Dlo] 7+x] 9o
TOFF Off Delay Timer TOFF Timer,Time(10ms) 0z OffID ay) DO < D1 DOo] D1EtY} 2o
TMON T2 3eoaoy DO >= D1 DO°] D1RT ZAY Zow
TMON Monostable Timer TMON Timer,Time(10ms) 32 ot ’ON) DO <= D1 DOo] D1Xt}t ZAY o
| | | TAON T0,10 & B35 9le tha TAIE Hlwst7| shAls DW(D0) == DW(D1)%}t Z0|
TAON On Delay Timer TAON Timer,Time(100ms) _ .
(12 On Delay)
. . . TAOFF T1,20
TAOFF Off Delay Timer TAOFF Timer, Time(100ms) _
(22 Off Delay)
. . ) TAMON T2,30
TAMON  Monostable Timer TAMON Timer, Time(100ms)

3z =2 ON)

&~ TON El0|3{&= ONE Delay siZ=

ON & 0|F,

= O ON AlZuct

Etojofol 23 7| T0

TONTO.100
a7 |

2 =z
ExY¥HS OFF AZICHE 28 ol =23

YLICt. TON HHE9o| 43

[ PO ON -> TO Eol9 &% ]

& TOFF EtO|H= OFFE Delay diF= EIO|HYLICE TOFF HH=H
ONEIAZ ), EfO|He| ExHHS =

ON A|AHZUCE} TOFF HM

Elolw] Az =& -> TO ON]

OFFEI0= B2 EXHHS OFF A[F|A] 94l EfO|{O] YA =0 OFFA[ZLICE.

[ PO ON -> T1 ON ]

&~ TMON EO|0{E ASHZ 10| ONE|H,
HBRHEHO| 4PN S

OF ON A|ZCH7}

TMON T2.300
[0 ]

P32

[ PO ON -> T2 ON |

[PO OFF-> AA 3t "lXx¥-> T1 ON]

HHZ 0| A& ONO| =[AHLE OFFE|EH2tE:
HYAIZO| =50t 20| OFFA|ZLICE
TMON T2.300
- ]

T2

[PO OFF-> A4 #k vlx¥-> T2 ON]
[PO OFF -> AA # E¥-> T2 OFF]

[PO ON -> A7 gk vx=g-> T2 ON]
[PO ON -> A7 zk =d-> T2 OFF]

[ DO

<5 Oia A =222 ]

0 ol Bd=™
LOGICO| MOV BHESHS ABE 4+ U1 Of2fiet Z0] CAO
MM ABY += UAsUCH

&~ LADDER

1

[ DO < 20 CHa A 23] ]

20N DO =D1 @0N DO=D1=20/3.14
[ [ 3 1 || r
[ D1 Wl=2 &S DOoll HA} | [ D1%20/3.14 At AkzkS DOl A

O O}50l g 4

& OFF0|
suct o
RS

int

- 0%

D=2 20N MEst &4+E LADDER LOGICOHA =
2HHOIA CHEA}2E AMEO| 5otz &2 UEAt
d TEST_FN1( 3

PO

i/ HW I —
[ AFNA void

TEST_FN2({ int In )
PO
—

5ol int 3 ] [l A int

O OtF0|= 20N 2 HIZ2] ALE
LOGICOIA AFE oi22|et 22 0|S22 OtFOl=0fM AFEO|

= LADDER
7tsEH L.

Ex) OFFO|=0iA DO = 10; 2YE 5

Q H%OJEE Singed 2} Unsigned® CHSHA|

210l DW(DO) = DW(D2) + 1 otA =H D
off MY,

g 5F ]

t ¥ o= ]

DO=TEST_RN2(D1)

(x|
o

4]

DOO| 100] & LIC}.




0 12C EA
& 12C SA12 SDA(HIO|E), SCL(EH) 27tEtol EAMMoZ FAHEH, 1:N E4A
0| 7hsgtL Lt

Z|ti 10mO|LHol| AMEE

EAl2
o —
SUSEES S0/ 20| A0

HEU27F 2AY 0|27}

EMETE 100kHzZ 7|12 M A20, Wire.setClock(ColocFrequence)

—
HEY o+ AgLH

& #include "Wireh" £ OO0l =23 & oHHof| 7| 3HOF LT

® 2C 4 2

=

N2y gale
LADDER LOGICOM At2E £

—

OO0l Z203 ZoM AFEY 4+ USUICH
ey

& OFFO0|LO| A}
HHELICE

2HHO = OFF0|= ZM0|Z|2] Wire LibraryS ZI=al FA|7|

#include "LD.h"
#include "Wire.n"

void setup(void) {

ladderSetup();

Wire.begin(); // 12CE OtAE RE=Z A|ZfgLICE

Serial.begin( 9600 ); // 0'H XS (CIREEZE)Z Open 2HL|CH
}

void loop(void) {
ladderLoop();
// E20|E2 AddressE 12 XN &gtL|Ct.
Wire.beginTransmission( 1 );
Wirewrite( 0x30 ); // &E DataE 0x3022 MEELICE
// 12CAI%E, Address M5, 0x301 0x31H 5,
RCIHA|ZI S =AMCHE MBS CE
Wire.endTransmission( false );
// Ed0|E AddressZt 19! C|HO|AO|AM 10 HIO|EE
12CE EX|AZL T
Wire.requestFrom( 1, 10, true );
// Y2 HIO|EZ}t 00| & W{7tX| RZE
while ( Wire.available() )
{
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// 2t HIO|EE 2|O0{ MiRxDatal| X%
byte iRxData = Wire.read();

// iRxDataE AlZ|Y ZLHZE ™&
Serial.printIn( iRxData );
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- Serial.begin() : Al2|¥ ZEE Open¥L|LC}

- Serial.write(byte) : 1712| ByteE ™&TL|Ct

- Serial.write(array, length) : ArrayOil A LengthZtE H™&&L|Ct,
- Serial.available() : =4Il Data(Byte)2| 7+ 2|H C

- Serial.Read() : =21l 17§2| ByteE 210 FLILCt.
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- modbusStart( Serial, BaudRate, SlaveAddress ) : Serial EEE BaudRate2}
SlaveAddressZ modbus RTU slave2 X[,

- modbusStop() : Modus RTU SlaveS =5 sliA| TfL|Ct.

U LILY.

#include "LD.h"

void setup(void) {
ladderSetup();
// Seriall M2& 9600 E2[0|EQ} 1 &2f0|2 H{EZ A=
modbus RTU slaveS A|ZfgtL|Ct.
modbusStart( Serial1, 9600, 1 );
}

void loop(void) {
DO = 1234; //DOMIX|AEZ|0f 12345t NM&E
// DO 0x0000 A|ZO{Ez|A

0 CleZ

& OFFO|le E23MO| setup() &0l debugStart( Serial )& AtE5tH
LADDER LOGICOIIA 2UEHES AFESt0] CIH{ 40| 7ts LTt

& OFFO0|L E2MOM print 2 printin 52| BHOE AESHH “=31->A|12(Y
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& OFFO0|L EZ2MO||AM Serial ZEZ C|HZE 3t LADDER LOGICOIME

Serial ZEZ ZLHZ otH 20| LOo{Lt7| WfZ0f| debugStart(Serial1l)2t Z0]

DUEZOM AHEY ZEHMSE HAT & UGLICH

void setup() {
Serial.begin(9600); // ¥2E ZEE E2|0|E7} 96000 Al2|EEEZ H9|
for(int i = 54, i <=69; i++) {
pinMode(i, OUTPUT);

1
void loop() {
// HAE 0| ON = 0|2
for (int k = 0; k < 8; k++) {
if (digitalRead(2 + k)==1) digitalWrite(54 + k, 1);
else digitalWrite(54 + k, 0);
}

ON, OFFY M 20|25 OFF

// A2 D27t HIGHY E< LB ZE=Z “D2 HIGH"E d&
// A2 D27t LOWY 3% UHd ZE=Z ‘D2 LOW'E dS

if (digitalRead(2) == 1) Serial.printin(“D2 HIGH");
else if (digitalRead(2) == 0) Serial.printin(*D2 LOW");
delay(500);
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