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Design of motion control module based on IEC 61131-3

JIN Li—juan', YAN Yi', LIU Gang’
(1. College of Computer, Hangzhou Dianzi University, Hangzhou 310018, China;
2. Zhejiang TOMAN Precision Machinery Co., Ltd., Xinchang 312580, China)

Abstract: Aiming at the compatibility problem of motion control programming language on different platform, the motion control function
blocks based on the IEC 61131-3 international standard were used to program. Currently, the development of motion control function
blocks based on the ladder diagram is still a problem. Based on the elevator door machine control system of DSP-PLC architecture, a
realization method of motion control modules was put forward and a series of motion control modules were designed in accordance with
IEC 61131-3 international standard. The motion control algorithms were of motion control modules were realized by the DSP and the
modules were embedded in the ladder diagram,so as to use the ladder diagram to control motion process. Absolute positioning algorithms
were realized respectively by motion control module and ladder diagram were analyzed. The results indicate that the motion control
modules are easy to realize and generate a small amount of code. The realization method of motion control modules is suitable for motion
control process,can reduce duplication development and simplify programming.

Key words: IEC 61131-3; DSP-PLC; motion control function block; motion control module

0 B8 = i GRS B GAID g iE & A TiE S i Y
}FZ{ s SCRR[3—4 [ 82 HY T R 2% C . Basic 2% Pascal 2515
PLIEC 61131-3 D REHME & il (112 shi ] ) R S T iz s IR P T A SCBR (5 4 1 (i
AEH ! J2 PLCopen ZH 2L ! (138 12 PLC Fi e 7 ok Q FE SR T s 0 5 e s sha il By JF & . X
frizsh R P RO TR RE e . SR FEAR Y — S8l SCBL s shE il 98 S TEAN [F T & T i gD
BRI s S Rl DI Re A SE B E IR S — i ASERAE, S8BT 8 SR Y AT R A M 2 1 )
SfET AR S bR, ANSCER2 880 TR ARG 8L, Mg s g RRE E AR AL S O P e
Wi B 2013-01-10

YEE R : &l (1988-), %, WiTZRFH N, 22 N ik S 40 Jr i AF 5T, E—mail : jinlijuan19880126@163.com
BEBERA: ™ B #4032 WA S0, E-mail:yyhjyyj@163.com



http://www.a-pdf.com/?product-split-demo

- 760 - HL )

T B $304

ARz g G 75 T8 SR AR P I & B X n
K, F P AR AN i 1) B[] P AR 2GR R 138 3l 95
HlgmAfRES L, SERFFESCEARE . B—hH,G
FRAGLL 22 € Basic 55 = 90 & MW 23022, % G
TREE T ZR 5

PRI, ASBFFE 4R R TEC 61131-3 bRifiE (3 RE
P BiE SR s s hl s 7 W is s hil g i
FRB A i g AR AE PLC Fh G247, NI SE B shi%
HITIRES bR . ARiEAL IS TR AT LIAEAS[R] T
& [ EARFSAE , R b2 = 1 s sl AR P i I A 3k
IR T I R BT FSAR ™S i HL 12 s ] D ae bk
X T A 4 A5 7 =S A W s 1 B L 2 B E PR L
SRTEEE , IR 1 X e (R 32 3 7KK

SCHR[9-10] %} &5 14 fiE DSP 1] 4 72328 45 1 °F- &5
AT TS, 3F HAE DSP & LS8 T PLC UIfE, 58
BT T DSP A% 51 %1 DSP-PLC 2809 1% 31, i
114 DSP-PLC Z244 0 FH T B h T T il R g, UEBH
DSP-PLC 928 1) R G2 BT PUATRCRE & il SE ik i
RN JE v R 17 3ok 88 BRSO A5

R, 2B W5 A6 LT DSP-PLC ZEA4 fR EEL AR ] HIL
BRI RS, i — RN A IEC 61131-3 [H iz ifi
(3 Sl A B Pyt TR I, A
KB FHERIE Az gl B 4l i 5

1 NG5 5 by

T NG RS N TS, 3 N CPURIAL,
FrLhiz shfs il PR T 2 = O CPU B 52 L. .
M CPU Z )i i M k15 B2 .,

| 1l
| WA |
N S T T
| AR HEE
&¢:5 (] e Er] 1
1= : JCPU
PC i FCPU ::> MCPU
CAN%%;% (R TAGHE B
: : EEHR
canis | T R | SEEEEers | ST e ars | R EE bRt
D[] [ wonmiese ;
e SO [ ORI
2s
EI w

PURS e
K1 F N RS

F CPU iz shn i b i FEAT 554 - Baliis shis
iS40, H4 5 M CPU 17 [FI2E s B2 IOk A M CPU
(4 PWM fik i, DA A2 2115 3R 5 3% i ko g5 20k
H AN RS 5 5 7RI S 1 iz 2R A s %
M CPU & i%iz sz il i 255

M CPU TEiZ sl il I 1) 3241554 . 5 E CPUH
WAs B SHG ITRANE B S Tas s il ik
PWM ik ; #20i 3 CPU & 3% 11038 sl 4, IF e AR AH
)1z Bl RS

F N CPU Z AR FH B AR G i R R G5 sy | St
E—A BRG] R A R e 2
B 7N, CassMem BU42: W CPU H T2 28 5 19 B HIAF
fiti s 8] ATATT—A CPU XHZ N AF-25 (8] 1) B 5V E AR [
HEEA—ACPU, LN L=

ECPUNTE MCPUNT
CassMem CassMem
PR DL AAEX RPN
XX
SRR LE SRR
AKX :%E AR
< y

K2 AL I

2 DSPiz sh¥s 4%

DL DSP it F A% 0 A0 FH 25 132 B s 20 ] 3
B, Hols PC LIS AN FEAE J1 FFRAS 512 3
PR S P e A LSS A e By

2 B AbBRAE 1o T RO R 2 S R v E

L B4R S
‘. o

< @
< PCLEZ >
g

F I3RS < PCIEfEEH :
AT ol S
VoA | {1 g [T RS2
S FrT :
: = DSP+CPLD PVM |
st~ I L DAC | st
: b ]
PWMiiiH § HIEERAM

K3 DSPizzifaihilae

BT DSP Ayl e R AU — D RS, N
ARG T 0945 D REHR Al i DSP RSB, AT
A DL B 46/ R G AR, I SR T A A H, 1
MAGETEENE . S350, i T 25 Fh D REAR i B 2 7
KLH, BARRGETHHRE S, U N M4 P AT AR
4o [R)MF, DSP A 5 1R RE A 28 48 Dk vl ik R IR L K L
BRI , A T UG AL IR LE X 28 e REFIDRS 2 235K



5 614

SIS, % T IEC 61131-3 i shis it . 761 -

BRI

B2, FET DSP U R M Y i s P A is Bl
il RGN KT 18] o ASBI TG a8 Fom i 2y
RESE K AY DSP I T I ik iz gh iz il f o, 4l — ol
T R 2 A R BV R R s Bl
P ARG, HAT R HTAT S . 2855 DL DSPas dh
LES LI ETROE 38

3 MC_MoveAbsolute 1 5t 4 23

B HIDI eSS Bl 2 A ZE 328, AT
AE_EXl) iz shE H D R AT 43 A B2 Dy RE SR A
IEHRYIREIR M IR YRR TS 8 3 S5k
FURASSE 2 32D RE S0 1 A2 5K 2l 5l L 22 kA
e NiOpeea

MC_MoveAbsolute iz gl ¥ il B8 (1) B AL 27
K 4 7 , MC_MoveAbsolute 44 X 28 {7 A B 2 #L A 132
i hae e, I Re P 0 /E AR 738 1 45 28 1 3
JEE RS DR B I AN ) 2R, P A oe
B HARMA

MC_MoveAbsolute :
AXIS_REF——| Axis Axis [~ AXIS_REF

BOOL——{ Execute Done [——BOOL
BOOL——{ ContinuousUpdate Busy (——BOOL
REAL——{ Position Active [——BOOL
REAL——{ Velocity CommandAborted —— BOOL
REAL—— Acceleration Eror (——BOOL

REAL——{ Deceleration ErrorlD [—— WORD

REAL——| Jerk ;
MC_DIRECTION——| Diretion

MC_BUFFER_MODE——{ BufferMode

4  MC_MoveAbsolute iz s il A5 i) KHE L Frm
MC_MoveAbsolute #5 2 Ff 55 A /4 2500 1 41
FRWME PR,

4  MC_MoveAbsolute £ B 52 B 1 F#

15 F i H D RE P AT 20 S S RS
FERCRANE AT AL BB P 53 o X P SEEAE >
FEASI AT A NS 1T, b S0 5 RS R
B Rt 53 28 e & SRS 2 ORI S A T 4K 3
i IRE B TR B

EHRIRE S s T ESHO B 5 IRES I
Yerpr iz 3 28 D RE R AE SN B 5 RS I AR Bk
AT, XAEIZ AT A PR R AT, AR B 2
T PRTIE S ZIBEHc A/ 45 i i SE I

ARAF5E L MC_MoveAbsolute 141, f Bkl i 3 2%
DIRe i S TR AR

FAL PR AR AN 5 7S -

(1) Bl AL HSEUE.

(2) Xt A S A AT T, 33—

[id

%1 MC_MoveAbsolute 15k dhig \ /4 H S5

iy N\ /i L7
B Axis AXIS_REF  fiZ8fs B4 1k
iy A\ St
Execute BOOL NS SRS
E Continuous BOOL A true B« S H0{E AT 52
Update AL
B Position REAL B B E 6 E RO E (n]
ERT A7)
B Velocity REAL RRH (A —E ik
)
E  Acceleration REAL I ChIE)
E  Deceleration REAL W EE ChIE)
E Jerk REAL T BE (A ()
B Direction  MC_DIRECTION % {f 2§ % (1-4: 1F J5
] B ALEEAR T W)
Y1)
E BufferMode MC_ A SCHAT O e
BUFFER_MODE Wi 2 W&
e 1 A A
B Done BOOL A B RE ELE
E Busy BOOL IREE A TERL
E Active BOOL Frn e P IE AE F il
Bt
E Command BOOL B —a Ak
Aborted
B Error BOOL Fon R
E ErrorID WORD PR RIS A

7E :B(Basic)— & A % & (%% 6.4 ) ; E(Extended) —F &
TF(Tik),

A5 Y

IREHRE M

BEERRS
MRS

) 4 ,

K5 2R IResst B AR A



. 762 - HL L

T $3045

FRALHG LUT 5800 : RGBT/ CERE , 77 10 S 800
BT RS A RE, S Axis R B A S
B R R NHURE e B AN R SE S S AL
RN TE RGN TWMRSE 0, g, W
P B R BR B Error AR5 ErrorID

(3) AR ASEG S, WICE HFR 28, 45 H
P R R el R R A, AR
T RETIIATAL B

X —Ab By PR P B UG AT Y AL B A T fig
PRSI TRIAL B .

O THALHE, FAbHEEFE Xz s SE TAb B, B
AR i A 11432 2l 25000 e F e 75 5 90 R S 1 42
Hir, RIAWOEAT A5 MFRE S0 2 o Q2R AR, PR Rl
HAR TARIREE R AHRRAS 847 40 PR S AR A 1 —
ARZS W FHAH R Ak B R B A Tas AT AR B, LUK Bl i
BN SHGATHNGZ S, I, AR R DR 1S EOR S R
PR Error B 1, ¥ 45155 ErrorlD B AR A{E

TEFAE S 2 e SHO S 5 RS I B
FH PR S e Y A 0z 3 28000 K Ak B b 5
(118 B 2R 1 3¢ 4% A A2 i A T A BB a4 7 4b
PRRLHLE Sl n s AT, S0 AL 5 R o B FIR
BN —iz gl R F BT s i e A T RE , T AR
TR AR b B B SR | S BR RS S B
AN FRysE R

Q) JELLRE, HWOEA T RA B0 E ke
F35, WIZHBESL I REPATE IR, done B 1; 750, done
0, HFARSghAT LT AL B A WZ D) RE D A 9lS 224k
TR D RE BT , RITE X T e B s A7 45 T L 1% D) hE
B Bk gy 1) b e 75 S ) I e H Az 328 T g e i B
3o WERBEATH, W #5188 Command Aborted
A1, 0,

(4) B o SEUE

2t 0o} 5 VL D RE SR AL i A7 Ak BRASE B v i) S5 Bl ot
P8 FI MC_MoveAbsolute FIT Ak B9 TARIRZSAY 1B 1 T4 ] pRi
B I, RO A IS AT N R R R R A
B4R IE S SR A T ISR TR A6 R A AR
M BN IEAET A R B A RS RN RS
SERSE B AT . SHOE SRS I
B B Y /i iz T PIR S S JRRIRE B AR
ReHL i o I, DAGE R OLg A

5 SLEGEEHR

5.1 {# F MC_MoveAbsolute iZ B 5 &I 18 H S0 30 48
Xt RE L
1 32 Bl 4 AR e S P4 %] 2 2 I BRTE IR R 6

s, 1B IE Bl T MC_MoveAbsolute iz 5144 il
B, 2R 40 n] DUAR P A S50 4 il s pLAY i i —
A —Il B 8l

BB el |$89% 1.1

§338588838

6l HIE S A ST ot s 13
52 (EREZERRE g E AL
2 o i A5 A IR AR AN 1 7 Jrs A 10 )
)RR L I T RETERE o %l BRI A% i A 3
A 18 5%, B A F B B % 26482 (MOVW) |
hnE4E4 (ADDW) (82484 (SUBW) . JCAF5 X [H] L
R4 (ZCPW) A5 e 4 (CMPW ) .

elevator_door_curv. xml |
&
| ® =
025ty
o T
i
wo
pas
w1
»
o we T wm ——
H — 3+ % 1
o5 outh Vs
e
s —
W HISHPETRE. 2613
030 s
-
" "2
k (=
o s Coet e BB iy,
HA—t
w
"
; =
W oMm oww T ) .
iy B B SEERAAT. SHES
VoS e outf "
o 2
Hi— o
V032 iy
voas |2
" -
A=
Lt T mraxERn
o ot — ane
a C L}

&7 FHAE A T R S a4 o) 2 o7
5.3 MC_MoveAbsolute iz 3% §l {2 5 L 18 16 2
E LI A AR o
AHIEGE NEETE [ KN B8 A7 25 ] A] 21 Xof
73 ) 2R FH A2 )42 ) A Bk S0 00 38 A T2 1] S B0 1) s
X5 S AT X o B, LR LR A5 SR A0 2 FioR .
M2 AT LA Y, 5 T E Bl 4 A S I Y 4 X



5 614

SIS, % T IEC 61131-3 i shis it . 763 -

PS5 A HE AR I P S BT i i b T AU i 9T
A RS NS ] o A, a8 sh P e BLA
TR AL

®2 @yEmhEtlEENEEEEE
FIEEEFIRREZ I AT R EE

P& Kt

SEHL m .
- KN AR CIRER S
LS /KB /B
18 Bl il AR 11 16 KT, AT SR
AL 78 19 T, ATk —

6 ZEWiE

L DSP-PLC 4244 ) BRI TAILEES i R G0 M Skt 28
FIRH T —AEETIEC 61131-3 bRt iz s i
PS5 T, IR F Iz g4 il B e s g
FIVER T I 52 B %) 2 06k 5 o7 S 0B A5 T % He o b S
Yo 285 SRR < R s s fil e iy Oy i B SO
B ARG AR AT NSRS

T =Wt , ol g E NS
IEC61131-3 bRz sz st , iy (8 Tl 1)
iz gl
£ % 30k (References) :

[1] KA FE. JET PLCopen [z gl 35 il ) BE BT 5% 15 S B

[D]. Ki%  RIEBE T R2EHIAE TRE#BE, 201 1.

[2] Bk, TR R 5000 ¢ AR 4 ik as i Bt S B 5%

[D]. & ARG Hm KU TR, 2010.

(3] B F. ik A ahfEmlas @ gus 5t S5 ). ¥

9« IR R SAHUB TR B5E , 2005.

(4] FEZLPY. B HLEOE RGN Mg sh il 5 it S
WFFE[D]. PE% VELH T R2EHLH TR R, 2007.

(5] HEEE. & TiashfEhl iz sifE a5 et p]. o
1« IR RAHIUB TR B , 2007.

(6] TEWIu, 5K 55, BRALET. TIEC61131-3 4ifeif & iR 5
RIELT]. BV : eV s T 22 Be LR TR 2B , 2010.

[7] SUNDER C,ZOITL A, MEHOFER F,et al. Advance use of
PLCopen motion control library for autonomous servo
drives in IEC61499 based automation and control systems
[J]. Elektrotechnik und Informationstechnik, 2006, 123
(5):191-196.

[8] MASSEY N, ENGINEER S. PLCopen motion control: Re-
ducing development time and cost with standardized motion
programming [EB/OL]. [2008-05-19]. http : //www.e—dri-
veonline.com/whitepApers/B&R2.pdf.

[9] ™ X, Rjife. T DSP Y PLCIZ ST RERIRFIELT]. Bl
LT, 2011,28(7):818-822.

[10] AfBAE. = PERE DSP W] 4 fe i 45 611 & M BFsE[D]. At
AT LR R AT AL e, 2010.

(1] SBRA. BF PLCHIE K g R GRS 9: 8L D). db
ot EREEBEREE A B, 2010.

[12] MR, FEE R BT 9K Petri Y PLC BRI &1k 11
Jrikl]. AL TR, 2011,40(4) : 73-75.

[13] fd%. — R 2 AR PLCZ sh il RGBS [D].
BUMI BT R R 2 LA B, 201 1.

[14] E¥575. 3T DSP+CPLD (1) 2 4hia sha il 457 & & 1T X
el iiis SR R T (D ] AN BT RA= RE T
e, 2010.

[l 2

(4% 758 W)

S % 3k (References) :

(1] ZF B AFs 0 7. SoC.h A FP e 2 i i
WEFEL) ] B o ST L, 2006,23(4) 1 141-145.

(2] £ . pEEhlEsmEnEat]. FEER SRk,
2006(5):31-35.

[3] BAI Fu—jun, GAO Zhi—qiang, XU Yi, et al. A Watermark-
ing Technique for Hard IP Protection in Full-custom 1C De-
sign [C]/IEEE International Conference on Communica-
tions, Circuits and Systems Proceedings. kokura: [sn.],
2007:1177-1180.

(4] XI&EF. —FhfH H Advance MS B9 25 Tl ik a8 in s % 11
[J]. B F2,2010,40(4) : 566-569.

[5] PILATO C, FERRANDI F. A Fast Heuristic for Extending
Standard Cell Libraries with Regular Macro Cells [cly
IEEE Annual Symposium on VLSI. kefalonia: [s.n.],2010:

23-28.

(6] /7 R mTERERIbRE ST SR EOR
2007,37(3) :85-93.

(7] B ZEAE P BE T AR AT e p P e s v ik i
(3], FHEEHLR FHAFSE ,2012,29(5) : 1778-1781.

[8] RABAEY J M, CHANDRAKASAN A. Digital Intergrated
Circuits—A Design Perspective[M]. 2nd ed. Beijing. Press
of Tsinghua University, 2004.

(9] # ZR. JE T2 DO R i 8 B R AN B Ak
[J]. BAb3EES,2010(5) :21-27.

[10] LEE C Y. An algorithm for path connections and its appli-
cation[J]. IEEE Transactions on Electronic Computer,
1961,EC-10(3) :346-365.

(1] 2R, B/, B B0 T 2 S8 T By st S e
BLT] Bl oA 515, 2007, 24(6)  12-15.

[l 2= W]



