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Learning Activities of Relay Sequence Control by Using Microcomputer

Yuuichiroh Mitani*!, Shingo Nakazawa*2, Reo Hokazono®!, Yukio Nishi*3

This relay sequence control class was opened in the later term of 2018. The objective of this class
is to learn about basic ways to construct sequence control circuits and make progress in group
work training. It is a common way to learn relay sequence control by using PL.C (Programmable
Logic Controller) but that will require many PLCs and software licenses for all of the groups. It
means that a large amount of expenses would be necessary to have such a way to learn the relay
sequence control. Moreover, since many cables would be needed to connect between the PL.C and
the control circuit, it obviously takes a lot of work and time to prepare and use in the class. In
this study, a new way to learn relay sequence control without PL.C but by using microcomputer
is proposed. It is very low cost and students can learn relay sequence control without having to
require usage of the software and troublesome cable connecting handwork. Students can learn
the basic skills by only using a breadboard, relay, microcomputer, and some commonly used
electronic components, such as register, capacitor, transistor, LED (Light Emitting Diode), and
so on. Other components that would further interest and motivate the class are photoelectric
sensor, motor, and electric buzzer which are also introduced as input or output devices, to get
the best use of the relay sequence control technique. The strong selling point of this study is that
students can prepare all of the learning equipment by themselves because the total costs are less
than only four thousand yen. The software to develop the program for the microcomputer is free.
It can be expected that the class can open up to be interested in not only the relay sequence

control but also electric circuits for the students of this class.

Key Words: Relay sequence control, Problem-based learning, Group work, Microcomputer, Breadboard

1.

il

FAEDEPERI A N LD D a T BT, Wi
VI %R &2 BRI RIS e o 72, ZAUTHEVAERE
BGTIE, mARy MeEOEAC LS B8k S, THN
DA PEREZE O HIAEIZ v 5 PLC (Programmable Logic
Controller) (X5 % ETETRIREEMEINL, mk - EHEHE
LT bbb,

(L7 A VA = 5 S v W ) B RN AV = Dy s iy e
HHEEL, 2011 R L 0 REEEAZ ISR E Lz B
BX Y7 ZBA L. 2, $Po PLC 213 Lo &
% EbRE R HERE R A RS L, TR =2 T AR5 E
EEANTEY LR bhE 2 oz a2 i3 %, PBL
(Problem Based Learning) JEXOHEIEEI TH 5. EED
HRREHMAZRII L, B2 2@aBOFEREN 7 V—T%
o TR IZ 1 M, B ZEMOTHBEMAICE Y .
2018 4 F T 8 4EfifkfE L CTHME L TR Y, BIFED,

*1 B L5Ft  Department of Mechanical Engineering
*2 Hfff%  Technical Support Division
*3 A m A Omron Corporation

HERE R B9 A AR Cidiel, I—T T —2 %
BLCaia=r—val @b bEEsrF2H>Tn5.
R TRICT v — R E - THEY, OB R
XN TV ALERIE],

B ER T#RHC RV Th, 2013 4EE LY 5 4RO
BRBIE (A7 he=s 2] 1ZCU b— - I~ Al
BEBM LT, 2014 4RI, 42 2 HEA G0 L =gRIC ks
WT, TPLC ZHWHls 2T L OREEE] L) Z A kL
T PLC % B =M SEETE A dnd7-. I =0t & 1L, R
HERICITR T 2 28EN, FRICERR < 3 £ DFEITKT
L, MBEOT7—<ICF L THEEMICFEET A% A VORA
Ths. [PLC ZHWHIHIL AT AOREEE) (BB E
S 34D, TV L— - —F U RO S A
HL, 20tk PLC ZI13 L &3 Dl O G2 H =
FHT L, FLTENLOMAITHL, H 72538 il
VAT L, N—RU =T V7 My T ICEYEL T, 2
SHFROREESICTEDTELA M — 3 VB LU A
1To7-. 2018 4FFEEE T 5 4Ffike: L ClR U4 A b T
LT, NI e < Y b— « —2r o il
(CHRZFED, 7e2NZi2fFk, PLC & W2 351D 0 7=
W ERMET DR BB,



8 BEH TS FHM AR TEHmE 535

F7-, [ 2014 FE, HEESFICTRICERSND g
EDT- D DRBIZE ) 1TV, PLC U L—EIGH L= T4
PEV AT DI ON DR AR L £ 5] &nH F A
MLVOREBRESE A BlE L. B 20 4 T 2018 FEEEE T 5 4R
ffiise L CEM L Chs b, AT TIY, NEABRRELZ T
722 EME 0DNT TAKREZEL L7 =AM BIN . #2015
FEENDIE, BESRICEBT S [ = KBz, 2018 4FEIC
13, —HEBRATO THEOREBREHE] (28T b [AEROKER
BELZBGL, WTRLBIN LR EOR#EE DL, &
THEKR O RETH - 72 & OB TE S b6,

& 51T 2017 4EREICIE, Rl—OfIiEER ZTE A L, b 4RO
RIRLE [ 27 AR TAERAE ) (BT, PLC & v
DC &—# ® PID HllifizeOi%aE & e JO%ERE, 777
4 7T == TR THRA L. BRI AT
PLC OIEMFENHEICERTE /2L 0 ) FEI G
kocHn.

LI EOFEENS, U L— - —F o ZHTEEI B N T
WIEDFIEHEA & 72> COD T TR, BAEICE-TH
HEMIZER LT BN R 525, 22T
2018 FFEDZRINI Y, B LFER 1 LR L LT, L
ST ICRWNT, U b— - A ARG A BE L
To. ERELEFELY, BEEEDMETLIZHOaEa
—HPMEHCEDHEEAFINT 2 2 L BNRER 70, s
ToTNER—LN—LATOEME o7, Thebh, 7'm
TIIVTRETDHPLCHRHTERW. 22T, v 71
AU Ea—HIZ PLC LD A ~0h 0 X OFRER Ff
724, PLC O & L. £/, OVOREMEZ NS Z &
THER= Y NEAREE L, ThoDTRIZED, AR
N2 AR A NOERM ETHZENTE, HEORETH
WTWAFERIDAN—2E Wz, ZA—HD 7 n—7
T— 7 INA[REE T o 7o, ARWTIE, ETHODHIEZERC
DWTHITL, Z 2 TRET DEM OGOV THRET
HZEEEMETS.

2. FREER

KA IS5 T TR I LEFERE THY, 2017
FHEFE TIIRTRRE—ONEZ I L Tz, Lol 2018
FENOIE, RFHENOHMBELFEMT 2 ETHDL LW
IBEENRRIN, BHO 156 BEIISAFR COEMIET SN
72, TZT, RO 3 ENET R —EROBIECR Z —
Uy 7o O RWEEERERSN, ED 12 [0
DY b= —b  AHHOREII R THND Z L & o,
LITFIZ, 12 BIOEEOIRNER L OEEHFIEERNT 5.

LD 4 ETIE, RN EEROES, 5N
THIZ, Bz OV R 2 EIROIERGRE, 5 8

NS 11T, FATEZ &S LI, K7 —7CHE OfilfE
[F13% % HUE, Sl Ch A 12 BICF DRI F EMET 5.
FRETHWDE T/ —VHEL, FOREBEE)DHE~E
NAA CIEE FEh L7z,

(55 1 3]
= T—TF, MRS OB
» U= AIORE G
12 AOFERNEDOREIT
» [ERBERROATR - 1E
= T Ly RAR— ROV, BT~ OESITIE
» X7 NZA vF & LED # A= AND - OR [l
(% 2 &)
= U L—ZHW afiE, bEs
» DLk n, TP — X OB
o AR 3 =% RO
= HORFERE (By b Uy MES)
(% 3 3&]
LIS Sl N 7/ = iy o D)5 b
» TxbhwA s YORL vFE LTOFIH
» TG hvA 7P L X DOE)
(5% 4 ]
» A arOWE
. HA~ Sy FERE
" AR DBEAT T H
» T hvA 7 a Y ORAEEO S U METE
(%5 5~7 3]
= RREEIEEOIER
(1) E=—&OIEYHAREEE
©Q Ar¥oyvrEE
Q) HE vy —f(HL—
(4 Hrxrz A L—%
(% 8]
»  EEHIBEERS O
D WETD—Fr o AkEOBES
(@)  [FIFREERL
(3 FEHRERL
(% 9~11 8]
»  BERERERE OGS L O ET 2 K
% 12 ]
= AERIEEREOR RS L OGN

3. fEFAtEEREERL

PUFIZ, SPUCEA LIZEB T —Y%D Y 2 N ERT.
PSoC ~ A = DERGEIED BV D=8, T 3—2 1% 5V {1



<A avEfuiz) v—

C = Y AR DEE O A o

KECRE L. £/ DCE—#I%, H 3 FEME AW RIE
FIZXZVEREh L7z, DC =474 h~vA 27 atkr¥, H
3B/ Ay ME, ThODr—T0%T Ly RiR— RZ#HE
BLLT K T 5D T2 EE L, WrAIcHiALTE
ALz, A5teFL, 1ty M4 THTHS. 7228, 74—
> DSHIREROAR, I X BRI RSN R T 5 %
Bl x, TO/ —> ZRNHEfE LTz

x1 EAWELY A B

No. | &4 E%
1| 7y RFHR—F 1
2 | PSoC <A = 1
3| VL— 2
4| ETTY— 1
5 7% b~k Y 1
6 | DCE=—% 1
7 | LED 16
8| ¥V hAA vF 16
9 | FEEEST 20
10 | 9V HEEHL 1
11 | 9V #zdEfH A ) > 7 1
12 | 1.5V B 3 #27EH 1
13 | B 3 fdEfhA v 7 A 1
14 | Bga T o9 1
15 | oIy rars oy 1
16 | #AA—K 2
17 | 3dFL¥al—& 1
18 | Vv YR 100
19 | A4 FTARIFAN 1
20| vty h 1
21 | e 2

1 R=YRv A

X 112, O THE LI =Y Ry 7 2%, K212,
FOHREERT. N—YRy 7 2DV A XL, 220X 290 X 60
mm, AT TRTOR—Y PR~ ANTZBOE ST, £

2 2D IR—Y

1kg THD. LED/ =Y R v 7 R 2 Py D/ 3=V FEN
A2 T35, 4 NOFLZEHLET 1 SDOEEEY, 2 DDOE
PEEFRIT 1 OOV — Ry 7 AEFRT5.

4. I(AVERWN=RAT -HOUA

Z 2T PLC b v iz, PSoC <A a2 HNTE A~
KA B ERH LT — o AEHIB 2S5, 7272
L, FERENCHAEDN PLC (X B v—7 v Al A8+ 5
B, ERERHAD X HICTRT D, DFED, v A a0
IXPLC 30X A =0 U o Z IS MERE A Rz,

FIZIEHA <L, v A 2 DOBD BT AT)IAR— F3 high
(BV)CIRFF LT D ERHREL, BRERMICGET D & X1 ~iX
FHREAAR IR, FHRHAT 2783 — MY high 12725, # A4~ D
A= RO TDREERHITS low (T2 5 &, P TH ¥
AIHFIELTY Y FL,FHEETOR— M low 1T/ 5.
0¥, ZITRETEDLXA~ORHITHHEM] TH L.

B HE, A 2 DASR— R high I[Z/R5EICH
7L, REEBUCET D E AU MIELL, U v Mg
T&RTA— I high (2725, v 20U &y b AT
T2 high [Z72o7c b &, AUV ZITREREIZEL T2
THUtEy L, AU METOHINES S low L7205,

BB, AA~, WU EIIE T NAL v FEHNTRE
L, IkK3EY L DFED 1I~7 DM THREWNETHS. £
7o, BREEI L UGHRERER, oy MIET<T LED T 3
By NRRTE D, ZZTHWZA 21%, AHAR—
BHEA O R WALEICHE A HE72 PSoC (Programmable
System-on-Chip) ~ 1 2> %A\ /=, AKX CY8C27443-
4PXI THY, 8y I, k7 oy 7 ik 24 MHz, 7
nZ7A5A€Y 16 KB THDH. Fus T LORMEHIT
Timer €Y 2 —/VEZFIHL, Yo7V 7 4% A A% 10 msec
WCEBRE LT, 27 NAA v F 2T IEDOTF v &2 Y 71
DONWTE, YT MU= TICTRREM L.



10 BTSSRI REY B53 5

5. YERILT-EIREE LU BME

5. 1 FLREIEK

FT, U AKIEENER T D700, R 7EE s
FOEDIEZLUTIRT. BHETE, ZhbDERKITME
FEE LCTEICRET S, AL, 2 IR T AR A
MAEbESZ LT, 5. 2HiOAHREICHELL, ~—7
> AHHENZ BE S D PR AR 5.

1) FERER

BIRBEDERKD 5V O PSoC ~A 2> ZERE§ 5720
IZ, OV HLEMAHAT L. B AARERO =51 ¥ 21—
% NJM7805FA % A\ T 9V % 5V I[ZA T 5. Ehitid 1A
FREE72 b RIREZ: < BV HE 5. (X 3 ICEIREIK 2779 AH
I ENENEEDOLERDTZDIZ, 0.1 pF FfEt 7
v arFryBEW, 10uF OBRa T o ERR L
7o, TEIRMLSRARHICIZ LED 2 80T S8 7=

7805

E
Z06
]

— OuT

ouT

! +5V
- ov
BATTERY 4

15k

z
0.1pF 104F
N
! LED

X3 FEIRE

2) ~A INZKBE A~

2MEDE 7 NAAL vy FIZKY, ZA~OFRERG - KT D
I, REEDOANEATH. # A~ D EES L UG
ORI, 3o LED & AW 2 #5EEr32 2 & TiE
BTEHEo1CLT. KalZH A ~EEEERT.

BEBIA - KT AA »F SWI % 1 [Al L TR 2 Btk
9 5&, T—Hid LED1 5479 5. 37bbT 740k
T I PBRRESNTND. REMATIHAL »F SW2 %
1 EHFRIEREED 1 TR &, TR E THREFHRET
bbH. AT SWL H#FEM L%, XA ~EBATIR—

X4 ~A 2N XDE A ~EE

I tiin 23 high 12725 TWDRIDORZ A < IFFHFEIEELT
9. F7z, FHEEMET L7254 — b tout 28 high 12725.
tin DATIB low (2725 L, ZA~=RV &y b, FFRHIC
t-out 2% low 1272 5.

3) ~A AN XB I T HEE

ZA gL, 2DE 7 NAA v FIZEY, WD ZORR
E TR, REMDANEATD. WD FDFE
BB E O v ML, 3180 LED & HWC 2 iR
HZETHIETE SO L. K5I IZHIEERT.

FREBRARA - $8T A4 »F SW1 % 1 [FIFf L CatE % Bith
T5&, T—Hid LED1 25473 5. T7bbT 741 b
T IEPREINTND. BREMBAIAAA v F SW2 %
1 [ ERE A 1 9B S, 7 BIE CRERRET
b5, HEAL T SWL 2L CTREELK T LIk, Iv
v MASIAR— b Crin 73 high (1272 2 E I h v > NEWERAT
W, BTy MESREMISELZ S 7 X 3ELE, Cout
2% high 12722, Uty MEBATIAR— b reset 28 high 1T
HE, WOTHLHT ATk ML, Coutidlow (272
2.

O
+5V 1& 1&
Qsw2'swi
c-out e
s
c-in
15K 15k Lhisk reset
N N N PSoC
LEDI [LED2 [LED3

5 <A 3Nk B AT A EE

4) <A 3NZLED Y L—DBREhEES

K62, v 3 lLsd ) L—oR#hEKLZRT. 22
THWEY =X, A0 GEV-2 THY, A LD
ER DC5V, 40 mA TH5b. —J7 PSoC v A I DR—
F2r 5O Y —RAEHIL 10 mA 72D T, v A 2L DHOES
IRV EREY L—%2B#hT 5 LI TERV. 22T
TOSHIBA @ k7 > A% 28C1815 # /7 L C, v A aiZ
KOV L—%BETH. 72720, UV L—D2off IZ7ebERIc=
AN L DWRES (P—VFE) 6 h T U VAX AR

6 VA IANTLDY L—DEREIER



<A avERWIZY V= ¥ —F v 2B O%E O A 11

H57-H1Z, Semiconductor OILF/IME B EHAA v F
VT« XA A— K 1IN4148 (EH# 100V, 200 mA) % v
7-.

5) LT LD Y L—BREEE

X 712, AsurD7x hvA 27 uakY (EE-SX951-
W) 12X 5 Y L—oBRBEKEZ 7. ookt En
% & BOM A high 12725, ZOEFEFIALTERD &
=D 7222, U L—%ERE7T 5.

Photomicro
sensor

K7 Bz B U L—0BREhEE

5. 2 MR
WIZ, FERERIRE A U7 RIR OBl 2R3, D~3) 1%

BIGREE L, FAESAMDD 2 LEDET. 49 BLUH)

VSR E UC, EBRPUTIE U T M i e L7z

B 3
® &

L G LS

X812, A /=% JRIEOHZRT. a4 73—F
VB, ALnUREMT DY L— - b U Al
BT 2 I FIZBW T, BTEY BT b sEHKTHY,
HEPESO—2>Th LR &2 BT 2 72D AV B
5.

af L= VAT, 3HEOHBEAS—IENE
NWHEOFWAERINT 22 PRREBEIN TN EEEL, %2
HAN=ANR 1D THLHIULET 7, WHEORHIRT 7
ERITESED LWV HEEEL WD, 22 TiE, 320
TP DORDVIZAL »TF SWI~SW3 %, 7 7L LT
LED-GRN, # %> 7 & LT LED-RED % M\ 7=

—O 0—O 0—O
45V SWi  Sw2  sw3

N
/S\LED-GRN

Y
”
@ LED-RED
15k 7

8 AL R—F T A

2) HORFARER

912, 2FEHD A ORI AT, b6 SW A4
92 & T LED 2RATL, SW 23 off 12725 TH AT Ligel
5. U b— - =7 U ZHHENT BT D b BRI O—D
THHM, PLCEMAWIF X =7 a7 I AEHELT, UL

9 HCORFHER

—H o T ARIEAMCH#E L <, Th ALK LLZ &
NTED.

10121, off A4 v FfFH CARFFRIEK 277 7. SW1 A4
42 & T LED 28,847, SW1 78 off (272> T 5T LielS,
SW2 AEND LT 5. @ity MER, OIZYEy
MESEREETH Y, SW1 & SW2 ZFEKHCHT L, (@i,
LED 235UT, OI3iHT4 5.

+5V +5V
O O—g—ﬁ
‘o swi sw2 ‘é swi ‘T sw2 ‘T
I T T 11
- To® - To® - T o®
T 0% RELAY2 RELAY1 RELAY2
RELAY1 15k |2 20 S ‘L’Zm| 9 Q:m|
I_‘.:’ epap) 15k
N
S N
LED
T T
(@ v MEE b) Uty MES

10 off AA » FAF A CLARFRFRIES

3) E—XIEWHREE (¥ y )

K112, U L—& MWt —4 ElEEg2m1. SW1
AL EEE, SW2 &9 Lifitnd 5. K12 121X 1112
Mz T, ZODAA v TP SN TE—F DIELHRANH
FEZ on (2250 %F1ET 5, A %may 7EEERT. =
DEFIE, —FHDOAL v TFHHEINTZEE, I —FHDAA >
FEMNET D LIRS TS, U L—%ERD0
& LT, EFITENRER THD.

SW110 Sw2 1

| RELAY1 |

R

X 11  — & Eiisa] s



19 T RS NE 553 B

@ 3BT RGN U, T—213E1E L, LED2
2 LT 5.

Squ

5 HENY ¥ v & —fFH L —

1412, B8l v v 2 — (0 L— VAR 3. 2ol
i, IR O&FERTZT L9 ICBET 2 0 L — Y2 E L
WETH 5.

L AN TS B L— RIS, L e

ZIRIT S T YIRS L T BIEE TN =2 2% 3 ]
7o, V—20 ¢ 25— HEENHS. TL—
AICEZEEH L, TR L — DM SR8 5
&, TL—ES.

12 E—X EWHERER (2 v v 7 1)

4) BT AT L—H Al

1312, BT Ah L—FEgE AR, - ORI, L o PRS-
FO&MEATT L5 ICBET 2220 L— & 2185 LIk RO ]
BThHS, e

TRY L—XDAIIZGRE I VPN DL 5% - s

M B E, TRYL—ZPHBNCEE T X L— otomi o ’
NI TRDED, NDED B FE TO—EwF] (Ts#) @ T
ZBIEL, ZOREBELTS L 5 IGRESA TS, 1= -
L, BBIEIT BRI VBN S5 L7282,
TRy L= HEILT S Z &5 B ET, Te BtV
DRI L2t dud,  HENE 75,

>

TE%R- 195 RELAY1-1A

TE#E- 384T RELAY1-16N

14 B v v Z—fH L—VmE%

Z o BEHERE 2 52 ST A=Y [T T 51

O
! 2 b=y, UTFOLICHHEL, FAE~OWEL L

O 74 bvA 7B YIBEIELTNDIRETAA v F

: SW1 % 3 [aff9-&, #F9EEIC LED 285U4T L, 3 RIEIC

[R R ET—HPEHERLIAD D,

@ v v —DEETDRHAMBEL, T4 3 P
BfEL721%, BEMELLTD.

@ AA vF SW2 44L&, T— 2| TNEEEEZBIG L, X

Photomicro
Sensor

747 A T NLFEEELTY, B—X3EER LT 5.
13 Hxr=AL > @ 3 BHICT— 2 HEE .

T IT, K14 128 HIERESIOR RIS OV T, BE
PREFER &, B—ZEIEA~OBRE L, T2 10 () &
11 IZBTFEEY L—OR— hEEi T2 2 &L TE—XD
O 7x bwA 728 PRKET DL, KIGELTHAMO 1R - WHRDEEZ T > TV 5.
Z LED1 % ST &4, FFRcE—4 %0 L, LED2 %%

ZOBEHIBEIEE A 52 DT S TEET 5T
D, UTDEDITHHEZ, FE~OREL Lz,

W a5,
» . 6 ra - \[ -
@ s3I ABELE L, R LEDS & kT 5. BRI OBENR
©® A h~vA 7wt PRIPLUNICHOBUL LIEETE, SRR TR T, 7Ly RAR— PIc L 2 EBIED

F—X AL ST, LED2 & ST 26T 5. T EAEERLTE LY, SEROEM TSRO A7 b



<A avEHVT) v— - ¥v—F v R O%E O L 13
0= ZZBWT, D0 10~15 HFEE, SEh#E 2o 7- SUEE L, BIRa Ly FEXEE LanizEmic kb

B ZEESTNDDHEND OBRBIRTHSH. LiL, Al
(Artificial Intelligence) 72 &'\Z LV HlEEf 2 EEL L, 4
FEL AT AR EEME SN D BRITIBNT, BT RICINT
HEKEEOHFRIIVEATHD L EX D, KEEICBIT D
BHRE LT UNCRTHEZESTLZEEINS.

DV L—of Ak

@ [EH OE®

(B FFrTREOME

@) A A4— ROM®

6) VDAL v F & LTOFIA
B) > —4 o ZHEDE % F5

(1) ~A 2 OPFEE > —5 o A B RS

PLC ZffHILTY L—- > — o AHliHIREE 2 A5 5 2
LEBEZLE, FRUCSETTZHRAITT T, TR~
EOTHEMATHD EWVAD.

(1) ALvrOHR PLC IZ L 5E— 3 UHl#IZ1T H BRI
EORRIMIE 2B X TED WL S IF LS 5700
DOEFEIIE, UV L—RANnSNRD.

Q) =T AHOEHETH D, A VT LT TDHD
F B T0 BBOERICBWTE, B2 ER L CH
i,

(3 PR PLC # HWERRE T, T o URA Y OBER
A A= LTTH.

@) ArarOFH LT AL, R KRR TS
ZEWARETH Y, FITEFA A — R BT
5.

(6) T PIIEBUICKHDATIT A A TH 5.

6 (D ~A arEHWr—r o AEOEEE, PLC @
Z A —[RIFICFI S T DB D IR L SLoFIcH D, K

FUESEN GRS, Thebb, b RO R
WEFEIC L DR ODLT Hb L INHEFETE 5.

KT&%%@[EIE%{’EV) ZBUT, BT AR O RER A
L 2 OREMEAEGL, BRICAILIczrv=7 872
é%@?ﬁ 9.

1. #%8

TAHES B TR 1 25 e LT, 7Ly RAR—R
LA ar otz Lb— « S —4 o ZHHEHEE O 7= D
MBIR 21T o7z, 2018 FEDHRL L WIEHZBA L, HED
BT VT 4 T T = TR TN TR E 2, F
SAFANE LT, BEIBOWTUI A CHEEER L,
IN—T T =0 R T LHEREER -T2, BhNx1 7

FIHIERE A EET 5 Z LIC kY, #EREIT O HETOEmE
AEE Lz, U b— = U AHIIEKIC BT, Kb E
Y L—LISMZ, v/ arR T U UREERIATAZ L

T, EBRERLT 0 77 I o SITHEBEDN R TH Lo IT LT,
FERIOIZIE, /XYy 2P PLC Z0FA L, B ZMA e DA
W 7e s — v AR ~FEE S TN EEZTWD. £
995 Z & T, PLC O MDA Z IR C & 2 L HIRET 5.

\\\)ﬁ;

S0k

1 BB R FA HlEEeT OBR%E & Al PBL #E O
A, 1, TR, B, ok W, K, B AARTE
HEWETHHE, Vol.63, No.3, 2015, pp.73-79

—
—

[2] Educational training program for the manufacturing
control system using the new type of programmable
logic controller Sysmac NdJ, Y. Mitani, H. Tanino, T.
Kojima, T. Sato, Y. Iwano, ISATE2015 (International
Symposium on Advances in Technology Education),
2015

[3] Educational training Japan-Korea joint program for
the manufacturing control system, Y. Mitani, Y. Kami,
Y. Nishi, ISATE2016 (International Symposium on
Advances in Technology Education), 2016

4 F2znm ?/H%iﬁ/*\&f‘@%téﬁﬂg ZHITHPLC AT L
THIEERABRYE, =A%, B4k, R, TH, METEASR

PHERESHIFZE A5 49 5, 2015, pp.1-6

[6] wEEEMGET 5 PLC Z2TEM LI EBREEE, =4,
A, VB TS EH MRS 50 5, 2016,
pp.1-6

[6] PLC ZMW o/ NMCHAED S 5 o —77 v Al 5
B ORISR, =4, @R, W, L2, EELERSE
PP e 25 51 5, 2017, pp.1-6

(71 ~A427uaPLCEIERALET 7T 4 7 T7—=2 7 OR4T
—PID gL REE T D —F R T o —
R ZHIBORE —, =4, BE, W, HELERS
B IE S5 52 B, 2018, pp.1-8



