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Program
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3.2.2
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°g Axis_st (STRUCT) 6 out: BOOL;
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ngdo_st(s‘muc‘l') 8 xRestart: BOOL: i
B T1:TON; XAEHARR A
2 ::“’-m (Enu) 10 xFinish: BOOL: TERBIEX 3
W seEs A; xStopBus: INT;
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1> p 7%Ne
U P ~ B -
BYTE 8
WORD 16
DWORD i 32
LWORD 64
SINT 8
USINT ~ 8
INT 16
UINT 16
DINT i 32
UDINT “ i 32
LINT 64
ULINT ~ 64
REAL i 32
LREAL i 64
i H A V'
16 Las Lawn L
Varl:UINT:= 16#FFFF
Varl:UINT:= 8#177777
Varl:UINT:= 2#1111_1111 1111 1111
b L “16# 8# 2#” va I _LbuiyHNe A
T H'
Varl:UINT; (* it 7 oy A v© w A v 0%
i T @B’
Varl:UINT:= 16#FFFF (** varl.0 A Varl.i5 varl ¢t v B | B *¥)
STRING "y~ « v~ H "t CODESYS 80a o * CODESYS
b L v TP y P 7L 1| 255A W@ v A T
t CODESYS™ vy~ vy A
35a v o~ ASCII Vo
Str: STRI NG( 35)Wa = yid
WSTRING G 4 Unicode ~ WSTRING M # 6 STRING “ip @ 2a
Pv:: 2a AW e STRING: W @ A
Wstr: WSTRI NBe3Mstri'ngo
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Z p
TIME 0 4294967295 32p
TIME_OF_DAY(TOD) |0 4294967295 328
(00:00:00:000) (23:59:59:999)
DATE 0 4294967295 328
(01.01.1970) (2106.02-07)
DATE_AND_TIME(DT) | 0 4294967295 328
(197001-01, (210602-07,
00:00:00) 06:28:15)
2> b 7%Ne f
T POBFB p
VAR
END_VAR
n t d p
VAR_GLOBL
g_varl: INT := 10
END_VAR
POUT n f [
GVL.g_varl
CodesysT wvn 1
T Y DAAppl ditd ondin i
“n 1 Tw T uag N - w” Y wn
3> S 7 7sNe T
~ i ¢
VAR_INPUT
END_VAR
¥ (I
VAR_OUTPUT
END_VAR
) - FT
VAR_IN_OUT
END_VAR
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4> f ¢ 7%Ne

G i ' RETAIN
PLC B~ i
PLC® B~

> >

T vb
T viw
ki ' PERSISTENT
PLC B~ i vbi
PLC* B~ i vbi
T i A

i a A

Codesys » ki 4 “ I Applation:~ Y Dl ¥ L - i L
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= ﬁ_i ézvi;f C\:;:;Senes{cat = . P ot P nE e P 0
-0 Ap;mm“ 1 VAR_GLOBAL RETAIN PERSISTENT I aa BYTE
¢ axis_st (STRUCT) s
## MoveRelative_Mode (ENUM) Sl BiERS
@¢ sdo_st (STRUCT) M FHiFIIZi%+ RETAIN, PERSISTENT
¢ State_Serva (ENUM)
@ o
(i) e
10_Servo_test (PRG)
PLC_FRG (FRG)
Pr25do (FUN)
YMC_MoveReltative (FB)
- 8 esmBE
= @ MainTask
] EtherCAT_Master Ethy
&) 10_Servo_test
& Trace
T PersistentVars
=/ ]l EtherCAT Master (EtherCAT Master)
[ 1sp300N (GSD300N)
% SoftMotion General Axis Pool
M r
s 5% [P Pous O [ \ -
BE—RmE: 00 @0 fEEF: HriAR: (REAM) %
' a ra <€ea , a a A
4 + o " ~
a Codesys » L 30 A
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3.3
h Now H @ ' a
IL” FBD LD ST
ADD +
SUB -
MUL *
DIV /
MOD MOD
EQ =
NE <>
GE >=
GT >
LE <=
LT <
3.3.1 “ ST - Structured Text™
W ( ® PASCAL) "y E (v 9) Q1 N D~ a -
B ~o PD La ! AP ow B A
ST
b - Z
P P cT
EXPT
BOI NOT
é *
/
0 MOD
+
b AND
XOR
OR
v b '
v ~ e b ~ 1 ° Y RA=0 3 vy o
varl :=var2+100 °’
1 varl 1 w var2 v ¥t 100.
5] ~IFT
IF <Boolean_Expressionl>  Then
<instruction(s)>;
ELSIF <Boolean_Expression2> Then
<instruction(s)>;
ELSIF <Boolean_Expression3> Then
<instruction(s)>;
ELSE
<else_instruction>;
END_IF
<Boolean expression1> TRUE =~ if D Ne ~ 1 Neb A 1t~
[ <Boolean expression 2> ~ We Wa T e w TRUE | [
3 Kv Wae TRUE  H- ELSE ¥ D A
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P “ CASE

a CASE o "y Wea T
CASE <Varl> OF *Varl u
<ValueA> :
<Instruction1>;
<ValueB> :
<Instruction2>;
<ValueC,ValueD,ValueE>
<Instruction3>;
<ValueF..ValueK>
<Instruction4>;
<ValueN> :
<Instruction5>;
ELSE
ELSE Instruction ;
END_CASE

o

CASE o i1 '
i Varl v ValueA H

Wa i L@

**)

9 Instruction®

i Varl b v' H ELSE Instructiod
@i v e 9 H b W e E"” 9 Instruction3 A
cWei WaeVv p Wa 9 Instruction4 H A v V H Ha:
AV E” pA
~ FOR”
FOR <Varl>:= <INIT_Value> TO <END_Value>BY <Stepwidth>
DO
<Instruction(s)>;
END_FOR
7 Varl b ¢ END_Valu¢ o Instrctions W v Instructionsy |F &
v’ INIT _Value END_Value Instructions b A Instructions © Varl v Wa
Step size Stepsizé Y K v’ Step size w T Varl [W v ° A
~ WHILE "~
WHILE ~ y  FOR a “ b H ¢ WHILE F o Y Ky v )
Ty A
WHILE <BooleanExpression> DO
<Instruction(s)>;
END_WHILE
7 Boolean_expression TRUE™ Instructions Boolean_expression ¥ FALSE
H o bP ~ Boolean_expression b ¥  FALSE Instructions 2y A
' ] ( YJPLC w¥ A
3.3.2 D ~ IL - Instruction List”™
5 T~ W I+ 9w g W D Wa F ToWe @
" b A %e oF ° 7 e ~° Ve’ A Ne W * 9b DH
Ty o~ A o, T [ 7 b ‘
Cb b JMP, CAL, RET ' 4 TRUE ~ DA
Nb b JMPC,CALCRETC ' [ w FALSE ~ D A
N ci SRV i~ b’ v A
¥ b n " yi 7 '
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333 w

w

v TRUE

N
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v

[ vu TRUE ~
b 4 TRUE

' vu TRUE ~
b 4 FALSE

AND N~

ORN ~

"o
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XORN ~

ot | S

0

ADD "~

@ || | >

SUB

MUL

@c|

DIV

GT

GE

EQ

NE

LE

LT

JMP CN

CAL CN

RET CN

®~ FBD -

W G

5 A

LD - Ladder Diagram™

TRUE
A -
0A

> o >

FALSE

[

Function Block Diagram™
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o 1 )
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o
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I T Ve
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A e v - ENAEN ~ Wea [ ENvu4 TRUE ~ EN ~
POU w A
3.35 w ~ SFC- Sequential Function Charf
w G . il Y W @ T " b @ A w """ bBN { "H
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w Q POU" =W | 7 j " " A
Hl l ~
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Ny 7 W A We L T b A vy~ H
p  TRUE ~ H A | e TP A
' We ¥ b~ |7; p TRUE H - 1 a T A
IEC
w T va % IEC Auw=x a IEC ~ pT lesfc.lib p AW
IEC Tb Ne Xe* B” IEC " bb i bu -~ F[ @ o Ne
O - Wa POUT a A DAExtras Assomi at e Wadt i on¢
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Neo
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Ne 1 Ne ~ e~ Ne G Wa G Wa - v W@
" Ne s ToWae” Ne i S A t
pw TRUE v ¥ A
Neo
SFCT ¥ HH@ He@Y': N u Ne A We Ne e A Ne
o7 Ne i Ne ~ Wa Ne cWal % ~ cWael 7% W @ -
@ A
Ne & Y fF @ H i pvy TRUE ~ H Ne W A
A F K pw TRUE ~ H NoH W
A
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4 EtherCAT L.
4.1 T
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411 H
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. E,l] P(ff:jhm“ R RTLAE EtherCAT NICIE 2
‘ i Eems EthercAT [ORLEH BRI (Mac) FF-FF-FFFF-FFFF @& O RS
MY_FE (F8) i B ¢ mMaC) 00-00-00-00-00-00
B9 my_runc oy S E—
PLC_PRG (PRG) s . . P
= @ tiamE = © id Mk EFE O HERRAEREE
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o oo I2:5 1000 2 s
EEIRE 0 H %
rrrrr PN Mode) ] FFE O
BEEEO 1 s
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4.1.2 PDO SDO g
PDO Proces®ata Objects
@ EtherCAT W v : L~ a Y
A
Codesys® p T~ v uh C A Ty a ‘ VA
T 6 43.1A

SHENZHEN VMMORE CTRL&TECH CO., LTD. 3&




4 EtherCAT - L:

oL PDO & v v ( ~ a T
“ C _ Ty (B : Codesys3.5 k
7 1641600 ¥~  16#1A00 ~ ™ i A
1> F

® Test Projl project” - CODESYS o - =B Se@8 samn 5 o
T WE OWME TR OWE o ild TR B0 W
B RS |84 25 & | - [ | | OF LY | = 9| =
iﬁz - % X\ H asmE |fip FEEs (W) wvre | vevice (B MainTask | (] EthercAT Master [ Axis_Number x|+
=) Test Aot =

=-(f Device (PCM.Series-Ecat i okt Eth T~
- B e 518 —— Bl g el
= £} Application = EtherCATHH 1001
i) g R .
) s 6o = 4 A
| B my_Fune (FUN BEEs #EDC [Dcs\md‘m vl
7% :;;?;WG) EtherCAT J/OBRST B 1000 Rl SRS
v S0,
; =4 mainTask Thes Rl o: .
| 8] EtherCAT_Master EtherCAT_Task ¥ ERREE0
| B pLc_PRG Bl @ BEFETA [k - 1000 2 FEEARTIE (s
| =[] EtherCAT Master (EtherCAT Master) S o AP o = amiaAdiE s
I Im Axis_Mumber (EtherCAT Driver PN Mode) I o =
: ‘3 SoftMotion General Axis Pool Rl 1
i [ BRRE
@ EFETA [ 1000 = JAERdiE (=)
: APEEX o L IEEENE s
|
i L EEeE o [ iEe
I DCEFFETITH A EAE M
I EI
RS
@ B
O BRERAEIE (ADO 0x0012) & 1001
RHIBFN (ADO 0x0134)
B (23 ADO (753D 1630
i@ i ) Pous
BE—EE: 00 ®0  1ERE il ) ]

36 SHENZHEN VMMORE CTRL&TECH CO., LTC



4 EtherCAT : L:

i miE OWME IR WE T ET IR B0 &8 Y

B H S B [ A IR - [T | 08 X | = | B |
EE > B X wrrmc | pcrre (8 GEmE () EEER () mrrs [ Deviee  [$8 ManTesk [ [f) EtherCAT Master V[ Axis v
=5 Test froji -
= Device \PCM-Series-Ecat it FEEE: 4k R0 R K R J
= Bl pc iz ey I 5 SM o Aoh =B POOS%: .
=¥ Application 0 0 bR =2 S Ei = SM 4
i) s IR HHE 1 0 BEEERA Imm Mapping | 3 2|
~[F my_FB () 2 30 5L | 1621701 12.0 250th receive PDO Mapping F
BF My_Func (Fun) BHEH 3 13 Fi 16%1702 19.0 259th receive PDO Mapping F
~[® pLc_pre (PRE) EthercaT 1o 16%1703 17.0 260th receive PDO Mapping F 1
= @ HFEES 16#1704 23.0 261th receive PDO Mapping F 3
=g MainTask s 16%1705 18.0 262th receive PDO Mapping F
48] EtherCAT Master EtherCa| 1621400 14.0 1st transmit PDO Mapping 3
@] PLC_PRG =R 16#1B01 28.0 258th transmit PDO Mapping F
=[] EtherCAT Master (EtherCAT Master) N 1621802 25.0 250th transmit PDO Mapping F L4
[ Axis_Number (EtherCAT Driver PN Modfl| 1 T ) 16%1B03 29.0 260th transmit PDO Mapping F
‘% SoftMotion General Axis Pool . Ar=snna Snn nrash demmas LEmS Mms e = hd
PDOSER (16%1C12) : 5 |+ fﬁ)\l e KM o+ L s TR J
vl 1651600 PDO M (1651600)
[ 16#1701 @R 16%1600) Za) Soh =@ =R -
(rf® 16=1600) 16£2004:19 4.0 12.0 Pn0818:Pn0819: PLC positioning mode DINT
(& 16%1600) 1622004:21 2.0 16.0 Pn0820: PLC positioning mode, runnin  UINT
(rf® 16=1600) 16£2004:25 2.0 18.0 Pn0824: PLC positioning mode,jogging UINT
[ 16#1705 (4| 16£1600) 1622004:26 2.0 20.0 Pn0825: PLC positioning mode, runnin  UINT
16%2004:27 2.0 22.0 Pn0326: PLC positioning mode, operati UINT
16#2004:28 2.0 24.0 Pn0827: PLC positioning mode, runnin  UINT (=
16260FE:01 4.0 26.0 Physical outputs UDINT
[ e ] 4 £
< i 3 < [ r
T#
. = - PDO 4380 FDOFRE MIBEDIF: POOER
BE—RREE: 00®0  HEEE: LFAR: CREAR) [
, ~ - o s N
Dyl L % 7 1T v [ TA
P [a[@] = |
® Test_Projl.project” - CODESYS Badlih _—— » - = ]
It RE OME IR R®E EE IE &0 #8
B H S [ = | 08 X | = | B |
EE > B X f wrrnc | pcrre (8 HEmME () EEEE ] mvrs [ Deviee |8 ManTesk (] EthercaTMaster [ Axis v |
=8 =T T
,ﬂi Device |PCM-Series-Ecat I E—— J
=Bl ez S
=¥ Application = SM =
i) s =8| F=8 =i e =R BHE - 0 Mapping 2|
-0 my_rs (F) +. 16#2000:16£00  Pn000-Pn200 System parameter RO USINT FDO Mapping F
) My_Func grun =i 1622004:16200  PnB00-Pn1000 PLC related parameters RO USINT PDO Mapping F
~[1 pLe_pre FrRG) 16501 PROBO0: PLC mode control PN RW UINT PDO Mapping F |
- rEmE 16202 PRS0 1: PLC input and output, X00-X07, X10-X17 input status PN RW UINT PDO Mapping F 3
=8 MainTask 16203 PR802: PLC input and output, YOO-Y07, Y10-Y15 output status PN RW UINT | |E FDO Mapping F
] EtherCAT Master Etherd | 16204 PRBO03: PLC input and output, YOO-Y07, Y10-Y15 Qutput status ... RW UINT | |PDO Mapping 3
@ PLe_PRG 16205 PR0B04: PLC positioning mode, 5 curve acceleration and decelera... RW UINT || it PDO Mapping F
[ EtherCAT Master (EtherCAT Master) 16#07 Pn0806: PLC positioning mode, variable speed running speed PN RW INT ||[pit PDO Mapping F 7
“ (i aosis_Number (EtherCAT Driver PN Mhl 16208 PRB0T: PLC positioning mode, error code PN RW UINT || it FDO Mapping F i
'8 softMotion Genersl Axis Pocl 16209 PRi080S: PLC positioning mode, terminal status PN RW UINT —_— B
16%0A PR030S: PLC positioning mode, masximum speed PN RW UINT lr ¥ T J
16208 Pn0310: PLC positioning mode, offset speed PH RW UINT
16#0C Pni0811: PLC positioning mode, zero speed (high speed) PN RW UINT W =% Eilges
s el - = pe == " . 7| |F Pros18:Pn0813: PLC positioning mode DINT
|{# Pn0820: PLC positioning made, runnin - UINT
Pn0800: PLC mode control PN
| | Pn0824: PLC positioning made, jogging UINT
Eal: 6% 2004 B ks 16 TRE ||l Pn0825: PLC positioning mode, runnin - UINT
Tme) 165 |1 = 0 2 | | Pn0825: PLC positioning mode, operati UINT
- LIINT—v |\F Pn0827: PLC positioning mode, runnin - UINT |=
Bl || Physical outputs UDINT
[
< n »r < L r
T#
q o o PDO 43E PDOEIE MASENIE POOIER
EnE POUs
BE—FREE: 00®0  HEEE: LFAR: CREAR) [

SHENZHEN VMMORE CTRL&TECH CO., LTD. 37



4 EtherCAT - L:

EthelCAT 10

- z - ~ 3 N
[ 7 Y POUT a T A
i i iy A
r N
® Test ProjLproject’ - CODESYS - — e Bl . L - X - = [
T EE OME T¥E wWE o3 Bd TA B0 . Y
BEEI& o & B B X |0 A IR - [ I 1 O x| | = B
wE ~ 8 X @ wvrEme (R PcPRe [ TEEE () EEEE W) wrrs ([ Deviee  |'g8 ManTask | ] EthercaT Master ] Ais_Humber ¥
= Test Arops [=]
- =t o =— .
= [ Device IPCM-Series-Ecat i — B STFE J
=B pLciBiE — =2 B WS it %3 =@ ER
o E3itiEdnE
=€} Application - ") PR0810: PLE positioning mode, offset speed %QWD uNT PR810
i) e IR AR + Pr0811: PLC positioning mode, zero speed (high speed) HQW1 UINT PnO811
i) rav_r 75) " - g P03 12: PLC pasitioning made, 2ero speed (low speed) PN %QW2 UINT P08 12
f# wv_FUmc ) Bt +- ") TR Pni&13: PLC positioning made, the number of zero signal QW3 UINT PRO813
¥ pLc_Pro (prS) EthercAT 1/ORAE] I +- g s Pr0816: PLC positioning mode, acceleration time FQW4 UINT PnOB 16
- usmE +. ) APEY Pn0317: PLC positioning made, deceleration time %QWS UINT Pnig17
=8 MainTask ik Ty [ivp Pri0318:Pnd3 19: PLC positioning mode, destination address %QD3 DINT PrdE 18
] EtherCAT_Master EtherCA E Pn0820: PLC positioning mode, running speed 1 %QWS UINT Pn0820
& pLC PRG &2 - " R Pi0324: PLC pasitioning mode, jogging speed %QWS UINT PiDg24
=+ ({) EtherCAT_Master (EtherCAT Master) #- " SETREEE Pn0325: PLC pasitioning made, running mode QW10 UINT Pn&25
1L Axis e rCAT Driver PN Modl +- " Pr0826: PLC positioning mode, operating parameters %OWI1L  UINT Fr826
“a Softiotion General Axis Pool N Pn0827: PLC positioning made, running instructions %OW12 UINT Png27
- " Physical outputs %QD7 UDINT Physical
+ 4 Pr0828: PLC pasitioning mode, current speed SIWO NT Fr0828
- 4 PR0829:Pn0830: PLC positioning mode, current address %ID1 DINT P829
+ ) Pni0331: PLC positioning mode, status information %IW4 UINT Pn0831
+ 4 Error code %IWS unT Error o
e 4 Digital inputs %ID3 UDINT Digital ir
< . ] b
Pn0B10: PLC positring mace, offeet speec Et] SREHEE: [ERMEEEE -
EGHE
% Axis_Number Y%  ETCSave
= i C Vg =GIEEEEE S =HIMEEENTAA
i85 [ rous
BEARE 00®0  WEF: LHHAA: (RERA) )
SDO ServiceData Objects
17 T [ ey 7 w

SDO a
° p & k

A

38 SHENZHEN VMMORE CTRL&TECH CO., LTC

k a Y SDO

o

>




4 EtherCAT : L.

413 EtherCATh A&t L
T i a Ne LNetr @ v PLC G T Ne )

Ty G b A

b Wa b 7

1.PLC [ Vet [

2. PLC Ne L~ L "w "~ a SD®PDO "~ C [
1 PLC wFE A

3. Na-? a t A

L
bstart : BOOL;
start_prepare : BOOL;

pSlave := Ethercat_Master.FirstSlave;
start_prepare := TRUE;

WHILE pSlave <> 0 DO
pSlave”();

IF pSlave®.wState = ETC_SLAVE_STATE.ETC_SLAVE_OPERATIONAL THEN
bstart := TRUE;

ELSE

bstart := FALSE;

END_IF

start_prepare := start_prepare AND bstart;

pSlave = pSlave”.Nextinstance;

END_WHILE

B q "y C - start_preparé T w TRUE 1 C ® |
A

h i h

a W 0 Y h A

EtherCAT_Master(

XRestart:= bRestart, kR A

xStopBus:=  FALSE, IITRUE * h A FALSE h b
xConfigFinished=> ,

xDist ributedClockinSync=> bSync, /I ¥ TRUE h Walcl
xError=> /I h ¥

xSyncinWindow=> ); // _ 0 @t
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5.25 Modbus €
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53 MODBUS TCP
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