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Chapter | Product Description

1.1.Features of Zmotion Controller

ZMC motion controller supports PC direct online control and provides DLL function
library and routines, such as, VC, VB, C#, PYTHON, LABVIEW, etc. The function library
supports both WINCE and LINUX. And the library is available for all types of controllers.

& 4

D Linux A VA VNG = @ python :2:ROS

LabMEW

Compared with PCI, ZMC motion controller online control has the following advantages:

1. No slotis used, which means the stability is better.

2. Reduce the requirement for PC, no PCI slot is needed.

3. MINI computer or ARM industrial computer can be chosen to reduce the overall
cost.

4. The controller is directly used as a wiring board to save space.

Programs can be run in parallel on the controller, then the complexity of the PC
software can be reduced, because only simple interaction with the PC is required.

6. The motion controller is a special controller that controls the operation mode of the
motor. The control structure mode is generally: controller + driver + (step or servo)
motor.

7. The controller supports functions such as speed look-ahead, electronic cam,
electronic gear, pitch compensation, fixed-step tracking, motion superposition,
virtual axis, pulse closed loop, hardware position latch, position comparison output,

continuous interpolation, and motion pause, etc.

From above, it can be seen that a motion controller with an Ethernet interface can
be used to replace the PCI motion control card for saving space, reducing costs,
optimizing programs, and making wiring more convenient, and that is why people prefer

using Ethernet now.



Zmotion'

Zmotion PC Programming Manual V2.1.1

1.2.Product Framework

a;' ﬁ ZMIO310-ECAT

motor motor motor
LH !i
bus drive bus drive bus drive
N
EtherCAT.

Ethernet: MODBUS_TCP

-
(c: W\BIC I -

@ ) rvie 6

Programming Development by PC

interchanger

Serial: MODBUS_RTU

seinenacn

CAN expansion module

a

servo/step drive

servo/step motor

servo/step drive

servo/step motor

‘ servo/step drive

servo/step motor
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Chapter Il Usage and

Function Library

2.1.Function Library Calling
2.1.1.Windows System

2.1.1.1. VC++6.0

1) Open VC++6.0.

2) Build a new project.

3) Select [MFC APPWizard(exe)]
4) Select project storage route.

5) Set the name of project, select "OK".

Encapsulation of

] SSSSSSS—S——————— ee—

P [TH | oK | gexs |

L] ATL COM AppWizard
7ICluster Resoulce Type Wizard

Wizard
Proc Wizard

TEERKN:
|te ot

fLE(C):
[D:APROGRAM FILESitest B

c RARENTEZER

C o3 Hw LETEA

e X r ARTD
1| Utility Project
FWin32 Application | |
—]Win32 Console Application
@Winﬂ Dynamic-Link Library
%|Win32 Static Library

FaEP:

Win32

oK i L3

6) Choose “basic" procedure type, then new project is created.

7) Put libraries: zauxdll.h, zauxdll.lib, zauxdll.dll and zmotion.dIl under the project path,

or directly to import source code through zauxdll.cpp.
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TAELX “test: 1 T332
--E8] te st files
-I-“-4 Source Files
[#] StdAf<.cpp
[#] test.cpp
[#] test.rc
[#] testDIg.cpp
-I-<-4 Header Files

ﬂ
3
&
i
®

[£] Resource.h
£] StdAfx.h
[E] test.h
=] testDIg.h
-I-<-3 Resource Files
[£] test.ico
[E] test.rc2
[E] ReadMe.txt
] zauxdll.lib

121k

£ S—

8) Add header file #include “zauxdIl.h" under testDlg.cpp.

9) Find the CTestDIg::OnlInitDialog() function,

and add controller link code:

ZAux_OpenEth("192.168.0.11",&g_handle).

@8 test - Microsoft Visual C++ - [testDlg.cpp *] - -——
B = | sEE ==V B2A0 LEE) S2E 180 s0Ww) =L
2 | = =1 S o B S I:il-.g|Z.|‘!'¢U)-(_Din:[:'tlllummand[han(j #
Eif e R $ -
(A JO]
|CTestDIg jl[ﬁll class memhers]j| & OninitDialog j Yo T
|test ﬂ|Win32 Debug ﬂ 2 5 1 =]
l 2l <
- psysHenu->Appendienu{HMF_SEPARATOR) ;
| =423 Source Files - _
psysMenu->AppendMenu{MF_STRING, IDHM_ABOUTBOD
+
StdAf<.cpp 3
test.cpp »
test.rc
4| testDlg.cpp /f Set the icon for this dialog. The framework doe
-5 Header Files ff when the application®'s main window is not a dia
[Z] Resource.h SetIcon{m_hIcon, TRUE); f/f Set big icon
[Z] StdAfx.h SetIcon{m hlcon, FALSE}; /f Set small icon
=l test.h 1 fFf TODOD: pAdd extra initialization here
testDIg.h ZAux_OpenEth{"192.168.8.11",&g_handle);
[£] zauxdIl.h if{g_handle t= HULL)
-1--4 Resource Files
test.ico £ AR AR TH
[Z) test.re2
ReadMe.txt
[=] zauxdIl.lib = return TRUE; JF/ veturn TRUE unless pou set the fo
"2Cla... [#Re... | EFie.] 1.7

10) Add a member function: CTestDIg::OnClose() under CTestDIg to close window and

disconnect controller

link,

and add function: ZAux_Close(g_handle) under

CTestDIg::OnClose() to disconnect link.
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@A test - Microsoft Visual C++ - [testDlg.q

[ 4B $8E =BV BAD 18P 26 IED S0 =80

3=z ET LOR o | G |ZAux_Direanmmand[han(j "
Eli [ RIS VO
(ABO/
|CTestDIg j|[AII class memhers]j| $ 0OnSysCommand j 528
|test jlWinBE Debug j 2 5 1M
VS| void CTestDlg::OnBUTTONStop({)
[ 1. = A {
Ilﬂ:_lz_tEStJI%E /4 TODO: Add your control notification handler code he
--E8 test files
=143 Source Files 3

StdAfx.cpp

void CTestDlg::0OnClose()

= {
f/ TODO: Add your message handler code heve and/or cal
--£3 Header Files ZAux_Close(g_handle);
Resource.h Chialog::0OnClose();
Stdafch ;
[E] test.h

11) Double click to start or stop to add relative codes under its corresponding event

function:
ZAux_Direct_Single_Vmove(g_handle,0,1);
ZAux_Direct_Single_Cancel(g_handle,0,2).

&0 test - Microsoft Visual C++ - [testDlg.cpp *]

B e $50 =BV BAD I8P g2E 180 s0W =mH)

3= Ea - T BB G |ZAux_DirectCommand[han(j 0
Eli [URNEEE VR
0]
|CTestDIg _~|[(all class members] ~|| ¢ OnBUTTONStop | B -
ftest ~||win32 Debug - & ' ELM
== ¥
& TAERX test: 1 THE =
= [ testfiles void CTestDlg::OnBUTTONStart()
-1-3 Source Files
/7 TODO: Add your control notification handler code here
ZAux_Direct_Singl_Umove{g_handle,B8,1); HfFH}BIEELF%
= ¥
-1-£3 Header Files void CTestDlg: :OnBUTTONStop()
{
] Resource.h /4 TODD: Add your control notification handler code here
StdAbc.h 2Aux_Direct_Singl_Cancel(g_handle,8,2) ;//BVikkh 61250
testh 3
testDig.h
[21 zanxdllLh unid CTestDIn: -NnC1nseiY

12) After the program was compiled, then run the program. Press “run" button on

interface, axis 0 will move forward at its initial speed, press “stop" button, then axis 0

stop moving.
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2.1.1.2. VB.

NET

1) Build new project, and save.

TEHE  SEEE) WEY] LEM OIS B0 )

R MET Framework 3.5 vI

= DS ZHP);
ﬁ Visual Basic Visual Studio DECEMIER
ba Windeows ; v
;1,% Web_ Eﬁ [ % ] E
% ERER ASPMET  ASPMET  WOT SIS WP RGeS
ﬁ Office Web fH. web BE.. =3 FIFEER
3 EE . —vg m =g
- Reperting EY I - [ [5 m
i WCF FER=mA  Excel 2007 Outlook  WCF B5SRF Word 2007 Windows &
B Workfiow EF TiEE 2007 8., BE=E hoa ] fos ks
il
HAtES
=1 S i
L=

EFRIN):

ETEREES Windows F-AESRARFAIEE (NET Framework 3.5)

WindewsApplicationl

e ] |

2) Select corresponding widgets (controls) to complete operation interface according

to required functions and interfaces.

FeEFE-Hd| L DR|R|
' K2 W2 REQQBEE&E:

a

N ;@ﬂ

hil
e
L
v

n m %[

'|&1§:|

il

2EL Y |§Eﬁ[a§§?&¥%éﬂ gﬂ

L
[3) Button

T? DateTimePicker
A Label

A LinkLabel

¥ ListBox

237 ListView

=] MaskedTextBox
[T MonthCalendar
=l Notifylcon

[£¥ NumericUpDown
|l PictureBox

ED ProgressBar

® RadioButton

23 RichTextBox
[stll TextBox

% ToolTip

i TreeView
[T WebBrowser

[T ELoicd |

- B —
’V O pghC viC I8k O Ré
R, e ]
W igim E i
CoEE O

STENEES:

= T

1=
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3) VB.Net is object-oriented programming language, choose reasonable trigger events

to program, such as Button_Click, Checked, Load, etc.

| B R E R, & i

& Formlyvb| Formlvb [i&it] | B%E
| 4" Button1 j |7/ Click
B Fublic Class Forml
Fiblic g _handle As Integer ' HEMERRES
Fublic g axizoum Az Long  HanzzhfEhe

| Frivate Sub Forml_Load (Bv¥al sender As System. Jbject, EyV¥al e As System. EventArgs) Handles MyBase. .
BaclColor = Color. Snow X

A z handle = 0 " hHERERIEE

i Thuwr OpenEth ("127.0.0.17, g_handle]

If g handle <> 0 Then
MsgBox (1ERISSHHERTN! ", ~b0KOnly, "BHEIRTE")
Timerl. Enabled = True
Timerl. Imterwal = 1000

Elsze

MsgBox (FERIEEEHESM ! *, wbOKOly, “BHEIRED
End If
Erd Sub

| Frivate Sub Buttonl Clidc(By¥al sender As System. Object, EyW¥al e Az System. EwentArgs) Handles Butt
pim m_units Az Single

Dim m_lzpeed Az Single

Dim m_speed Az Single

Dim m_ace As Single

Dim m_dec Az Single

Dim m_sramp Az Single

Dim m_step As Single

m_units = Val [Texthond. Text) “units
m_lzpeed = Wal (TextBoxS. Text) "lzpeed
m_speed = Val (TextBauf Text) ‘zpeed
m ace = ¥al (TextBoxT. Text) T accel

4

s

AoreEs| Do tug

| [ oo

4) Add dll file and header file and put them in the same folder as the project file.

= #As S Foh
1| zauxdll.dll . 2016/12/5 14:22 DLL 324 1,445 KB
, dizz4 dil file
|| zmaotion.dll 2016/12/5 14:22 DLL 3045 204 KB
MCaux.y 2017/1/5 11:08 Visual Basic Sou... 143 KB
2] Zmotion.vb 2015/6/10 15:28 Visual Basic Sou.. 62 KB

zmotionEE AN AN FE L5 4

zmotion library and auxiliary library head file

5) Add the header file in the project (2 .vb files)
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WEV) WBE(P) | 4m(B) EA(D) Z@EE) TEM #6US)

d & 5] &0 Windows EH&(F)..
O R | 8 EnERRE)..
g | B RIEEEN)..
@ EEERM)...
m— A (e
tal | EADSFHA(W)..  Ctrl+Shift+A
B EniEmG).. Ctrl+D
o ol WIRE ()
isnun =| ) ETEFENEHO)
NS IFBR)...
ShEl EMEEII).
SO el B —smER) E()..

~EB| kb 0B
'iilfi:._

System. Object, B
Swstem. Object, B
Swstem.Object, B

System. Object,

After add it successfully, it will show:

_|ol x|
1wy #En(H)
FEEIF@ERBa,
| W g i : ; i
- X EBRE=EEEREES * O X
- DEEEA
@ —EREhiTE]
|| = = My Project
. & iz Syztem Eve i E Formlvb
- Pl Zmcauxwvb
. @ hs System.Eve ||| 5] Zmotion.vb
. & A= System. Eve \

6)
7)

After PC links to controller successfully, then set |

click it, then it can operate directly.

P well, start to debug.

After procedure was run and debugged, there is a .exe file in folder: “bin" \ “Debug",
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|
2ot v PUE1EEED v —S$ET v bin v Debug - @[ ==0-. @4
§v) IEmM #=8Ei(H)
v HE v gFEvHs = - 0 @
2l zma Pl ) | Fon
5] WindowsApplicationl.vshost.exe 2016/12/12 9:50  RAEER
|| WindowsApplicationl.vshost.exe.man.. 2009/6/11 5:14 MANIFEST 324
!I —EEN.exe 2017/1/515:27  RFBER
& —s=4EF.pdb 2017/1/5 15:27 Program Debug...
] —giEMvshost.exe 2017/1/515:18  RiEES
|| —E¥EF vshost.exe.manifest 2009/6/11 5:14 MANIFEST 374
| —EEHERxml 2017/1/5 15:27 XKML 37

2.1.1.3. C#

1) Open VS2012, click “File" — “New" — “Project"”, select “windows application” type.

- . el il e ! a1
it
| NET Framework 4~ | SERESR: B - EETE 2
E EaaEeE Visual C# 20 Visual C#
Visual C++ BT HRAN Windows BEESREYN
4 RIGEE }fl ViPF R Visual €2 Jord 21T F il 5
W ewcomes Visual C#
Windows - E
1 Web ‘,g ASP.NET Web &85 Visual C#
Office =
Cloud B Lcf| mm Visual C=
Reporting
| SharePoint B ASPNET MVC 2 Web 27BE Visual C#
Silverlight
|
WeF | Silvedight BB Visual C#
Workflow x
i lﬁ Silverlight 8% Visual C=
Visual F# 2
ReNERE @ WCF BERERF Visual C# |
R -
% ASP.NET Dynamic Data 34k Web FIR= Visual C#
ZTIN): WindowsFormsApplication2
fivs - {103 CAUsers\Administrator\Desktop), v HE(E)..
BRBRS) |smaRana -
RESREGME  WindowsFormsApplication2 VI ARESRARERD)

2) Find the folder built just now, then put file zmcaux.cs into folder.
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£
bin
obj
Properties
#] Form2.cs
#] Form2.Designer.cs
] main.cs
] main.Designer.cs
@ main.resx
#] Program.cs
[} WindowsFormsApplicationl.csproj

il WindowsFormsApplicationl.csproj.user
#] Zmcaux.cs

ElEE

2022/5/14 %36
2022/5/14 %:36
2022/53/14 310
2022/6/29 953
2022/6/29 253
2022/7/20 19:36
2022/7/19 9:20
2022/7/19 9:20
2022/7/18 16:04
2022/7/18 16:05
2022/5/14 1413
2022/6/29 9:09

3) Put files zaux.dll and zmotion.dll into the folder “debug".

ST ’

ip test_functionl.exe

& test_functionl.pdb

0 test_functionl.vshost.exe

& | test_functionlwshost.exe.manifest
) zauxdll.dll

# zmotion.dll

m

4) Use "VS" to open new built project, then click “display all files" in the right “Resource

EXaRR

2017/1/5 915
2017/1/5 9:15
2017/1/6 9:08
2010/3/17 22:39
2016/12/27 8:40
2016/12/27 8:40

=3 Fuh
=
i
i
Visual C# Sourc... 1KB
Visual C# Sourc... 2 KB
Visual C# Sourc... 63 KB
Visual C# Sourc... 186 KB
Microsoft .NET ... 7 KB
Visual C# Sourc... 1 KB
Visual C# Projec... 7 KB
Per-User Project... 1 KB
Visual C# Sourc... 216 KB
=R el
MR 34 KB
Program Debug... 40 KB
MR 12 KB
MANIFEST ZZi% 1 KB
MR B 1,445 KB
MR B 204 KB

Manager", then right click zmcaux.cs file — “included in Project".

v 7 WindewsFermsApplication1
» Gl Properties
> |=4 SIFE
» [3 bin
v [ obj
“} xbd
s [ xB6
2] Form2.cs
~ [ main.cs
%] main.Designer.cs
=] main.resx
#] Program.cs

BE5E WindowsFormsApplication1 (1 HIE)

1 Zmcaux.cs
0§ #70)
FIFFATN...
&y =|EEV)
EIEEEES])
& M Ctrl+ X
43 =) Ctrl+C
X D) Del
AmzprEass ESEM F2
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5) Double click “form 1", code editing interface will appear, now, write “using cszmcaux"

at the beginning of the file.

- (I

Huzing Srsiem;

uzing frstem Soflections SFaneric,

uzing fretem Componenifodal;

uzing frsiem Hata;

uzing Srsien Drawing;

uzing Srsiem Limg;

uzing Srsiem Faxt;

uzing fretem Findows Forms,

uzing Sysiem Threading; Sk A HY

using System Jext. Regularfxpressions://IENFE 1A FHR

Lusing CETMOAL |
Fnamespace Tndows ormzipplicationl

il

=] public partial claszz main © Form

|

public [méfir g_handle; /7 BRIE 22 E 48 0l4A
6) Now, it is time to program.

2.1.1.4. LABVIEW

1) Open labview interface. In “Tool", click “Import" — “shared library (dll)".

B e = ===

IR EfEO) = FE(H)
WEM & Automation Explorer (M)...

ELa wzn ~ Tool N ( D

) ,
=2(5) ,
BRE(U)..
© (D smmmss |
BRI Y | =x(2m ~ | =

LLBEEE()... Import zmotion.lvlib
NETEHEEIR...
HEZEH) ActiveXE {4 EiiR...
SRRt e iEea(B) H=E=(dI)..

Desktop\PCEEER PRIENS

shared libaray

— WebRSE... i
NEERISTESE.. CA\Users\Administrator\Desktop\PCEEER PRI
IEREREEEEE.. 7 Aux Direct Defpos.vi hi
WebZHTE..
o SR EEEERLEIEE. ) TAEFILALVIEW
ze==se  EHLabVIEWHIHIERLL. =, : ST VIEWE R AL,
=R »
E(O)...

EX
| ) LabVIEWE ! 45Eh1 s LVIEVAL 2N AthiFEi-H S nliFsnhss
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2) Then, a new interface appears, build the new Vi for shared library to enter the next

step.

meomammet New Interface IATIONAL
@ HEEFYEV &~
ETAFEANASNR TR 4L
) BEEEEAT]
EFZES MMVILIETLTEEE
RE DL =Fi] =
zmotionvlib zrmation.d| | 09:24:06 0972972015
labview L1.vik zmotion.dl 1%:01:32 09
labview.viib zauxdll.dll 17 09
rauxdlIvlib zauxdll.dll 16:47:16 07
zrmotionlulib zrnotion.d| 16:38:30 07/09/2
zauxd|l vl zauxdll.dll | 02
zmotionvlib zrmation.d| 02/07/2015
zauxdllIvlib zauxdll.dll 07/30/2014
zauxd|lIvlib zauxdll.dll 05/09/2014
rauxdlIvlib zauxdll.dll :13:14 05/09/2014
zzuxdll.Ivlib zauxdll.dll 10:55:02 05/09/2014
\
== T2 || =& || = |

3) Select “shared library (.dll)" and "header file (.h)", and load zauxdll.h and zauxdIl.dll

files.

=t g RS NATIONAL
NIEI'RUHEITS'
HELdl)s
DL bwiew! EBZTE, DL DI 2 EENzauxd]l.ll l[i\

add shared library |

O RER A 2

ST )

DehLa bview B2, DLV ZFENzauxd|lh

add head file |

e [P ][ B ]|

= |




........... Zmotion PC Programming Manual V2.1.1

4) Configure the command that includes path and macro definition, and add the
preview processing instruction “ZMC_HANDLE = void *;" while importing ZAUXDLL
library.

et

SR AT B NATIONAL
) INSTRUMENTS
include path

Include | E[E] i] ﬂ‘

pre-processing definition -

FUMEE Y [ &R SRETEMHEEY )
ZMC_HANDLE = void *

Lt |[[F== |[ =& || =s |

5) Select all function definition in DLL library, then click “next" (some functions in basic

library are not used usually, therefore, some functions can be ignored).
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[ZAux_Direct_Base ()
IZAux_Direct_BaseAndMoveAbs ()
iZAux_Direct_Cam ()
|ZAux_Direct_Cambox ()

7 Aux_Direct_CancelAxisList ()
[ZAux_Direct_Connect ()
|ZAux_Direct_Connframe ()
[ZAux_Direct_Connpath ()
[ZAux_Direct_Connreframe ()
ZAux_Direct_Defpos ()
ZAux_Direct_EncoderRatio ()
[ZAux_Direct_GetAD ()
[ZAux_Direct_GetAccel ()
[ZAux_Direct_GetAddax ()
|ZAux_Direct_GetAlmIn ()
[ZAux_Direct_GetAtype ()
ZAux_Direct_GetAxisAddress ()
ZAux_Direct_GetAxisStatus ()
ZAux_Direct_GetCloseWin ()

EREREEAEEEEEEEEEEEEEEE

BHEFRERY NATIONAL
INSTRUMENTS

HEEES200M S, ER200DERIFEE IS TR HEERNE | RSmsnas, -

[ZAux_DirectCommand () » | ZAux_DirectCommand ~

long *
ZAux_DirectCommand(unsigned
long handle, CStr pszCommand,
CStr psResponse, unsigned long
uiResponselLength);

Eaco)d EHEREaE

J
[

next

select all files

[ =2 || .F= | =& || == |

6) Configure the name and path of generated VI library.

A== i

HEEER(Ivib)

zawd||

NATIONAL
INSTRUMENTS

name

MEEREE

Di\Pragram Filesilabview2012user.lib\zauxdll

path

V| ERREFIHEEEER.

[ == [ = J[ = ][ == |

7) There are many error processing methods, choose “easy error processing mode".
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NATIONAL

choose error processing mode INSTRUMENTS

EREE

(EE =

easy error processing

EFEEER

error in {no error)

[=ack

. error ouk
Device Mumber =

| [x }I
Return Value

Service Channel ?%
== B
Iz} Data Output
{£us]]

n

n

D& Channel

(1324

Dies Words
| [x }:

Bl EEEEEREAEN MERERIE,

[ &= |l F= [ =& || == |

8) Configure VI and widgets, same as .DLL setting.
18 s)ss= S

eavigs#  configure VI and widgets V'NATWL

NSTRUMENTS
LI e - | 2= | znnes |

+[1] function return ‘

+[¥] handle
[ pszCommand | vETEE EENTES

i psResponse Fl=maanis SEEAER E‘
~[t] uiResponselength

[ - | ZAux_Direct_Base ()

G| ZAux_Direct_BaseAndMoveAbs ()
i} [i ] ZAux_Direct_Cam () ERFTRIEE

i 2 | ZAux_Direct_Cambox () =iz BT

;| ZAux_Direct_CancelfudsList () @ FUIERSES @ stdcall (WINAPT)

t- 2 | ZAux_Direct_Connect () ® — ®
& | ZAux_Direct_Connframe () © EERSRTET o c
B2 | ZAux_Direct_Connpath ()

B | ZAux_Direct_Connreframe ()
&2 | ZAux_Direct_Defpos ()

i 2 | ZAux_Direct_EncoderRatio ()
b2 | ZAux_Direct_GetAD ()

s s W

A EFER
int32 _stdcall ZAux_DirectCommand(ZMC_HANDLE o
handle, const char* pszCommand, char* psResponse,

X uint32 uiResponseLength); —
i 2| ZAux_Direct_GetAccel )
#- | ZAux_Direct_GetAddax () =
[+ | ZAux Direct_GetAlmlIn () ZAux_DirectCommand -
B2 | ZAux_Direct_GetAtype ()
G| ZAux Direct_GetAxisAddress () L b
4+t | ZAux_Direct_GetAxisStatus () ERFENTSRE
i} £ | ZAux_Direct_GetCloseWin 0 long * ZAux_DirectCommand(unsigned long handle, CStr

it ] ZAux_Direct_GetClutchRate () . | | pszCommand, CStr psResponse, unsigned long
uiResponselenath):

1 ) -]

>

1

A ]

i b

(e [T [ & || ®m |




Zmotion Zmotion PC Programming Manual V2.1.1

9) Keep clicking “next" until installation finished.
RN B

B NATIONAL
INSTRUMENTS

/N 7 Aux Direct Get Home Waitvi

2.1.1.5. Python

1. Import dynamic library
1) In Python, it needs to import platform and ctype modules. Platform is used to
gain types of former operating system, ctype is used to import relative link library --
dynamic library, mainly is C/C++.
2) Choose related dynamic library(C/C++) according to different platforms, such as,

libraries in widowsX86, windowsX64, Linux, etc.
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ﬁmport platform
import ctypes

if systype == 'Windows':

1

2

3

4 systype = platform.system()

5

6 o if platform.architecture() [0] == '"64bit':
7
8

zauxdll = ctypes.WinDLL('./zauxdlled . dl1")
print ('Windows x04")

9 o else:

10 zauxdll = ctypes.WinDLL('./zauxdll.dl1")

11 prlnt('WLdenJ ®x86")

12 pelif systype == "Darwin'

13 zmcdll = ctypes.CDLL('./zmotion.dylib')

A print ("macOS™)

15 celif systype == 'Linux'

16 zmcdll = ctypes.CDLL('./zmotion.so')

7o print("Linux")

18 Telse

19 print ("OS Not Supported!!™)

20
Python function encapsulation
1) To do function encapsulation together with dynamic libraries.

2) According to requirements, encapsulate relative functions.

22 npclass ZAUXWrapper:

23 8 def init (self):

24 self.handle = ctypes.cﬁvoidﬁp()
25 self.sys ip = ""
26 self.sys info =
self.is_connected = False

ch(self, console=[]):

30 iplist = ctypes.create string buffer(b'', 1024 J
31 zauxdll.ZRux SearchEth(ctypes. bvref(lpllst) , 1024, 200)
32 s = iplist.value.decode()

33 str iplist = s.split()

34 num = len(str lpllstj

35 print (num, "Controller(s) Found:")

36 print (*str_iplist, sep='
37 console.append ("Searchin
38 console.append (str(num) + " Controller(s) Found:")
39 return str iplist, num

.

string bufferflIB#Z— ANST #RiER] CREFRISE

41 B def connsct(self, ip, console=[]):

42 if self.handle.value is not None:

43 self.disconnect ()

44 ip bytes = ip.encode('utf-3")

45 pipE cty'pes c char p(ip bytes)

46 print("Connecting to", ip, "...")

47 ret = gauxdll ZAux OpenEth(p ip, ctypes.pointer(self.handle))
48 msg = "Connected"

49 o if ret == 0:
50 msg = ip + " Connected”
51 self.sys ip = ip 11

Description: refer to this manual, functions can be encapsulated.
Encapsulate ZBasic instructions in Python.

For example:

Zmotion PC Programming Manual V2.1.1
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85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101

def

vmove (self, iaxis, idir):

cmdbuffer = (ctypes.c char * 2048) ()

strl = "VMOVE (%d) AXIS(%d)" % (idir, iaxis)

cmd = ctypes.c_char p(bytes(strl, 'utf-8"))

zauxdll.ZAux DirectCommand(self.handle, cmd, cmdbuffer, 2048)
return

get units(self, iaxis):

cmdbuffer = (ctypes.c char * 2048) ()

str(cmdbuffer, encoding='utf-8")

strl = "?units"

cmd = ctypes.c char p(bytes(strl, "utf-G6"))

zauxdll.ZAux DirectCommand(self.handle, cmd, cmdbuffer, 2048)
a = list (cmdbuffer)

b = Db''".join(a)

¢ = b.decode () .strip(b'\=x00"'.decode())

return c

Description: some functions can be combined with basic instructions to form string

commands, and program through the combination of string commands and

ZAux_DirectCommand instruction.

4. Use python function

For example:

untitledl [C:\Users\Administrato_r\PycharmPrciectiunli‘tled:L] - .\test.py - PyCharm (Administrator) . P — 1
Fle Edit View Navigate Code Refactor Run Tools VCS Window Help
untitledl - test.py
g Project = D T | W —| itestpy
E‘ untitledl C:\User r\PycharmProjects\untitledl - R i el
= veny librar : : strl = "2units”
- 7 cmd = ctypes.c_char_p(bytes(strl, ‘utf-8'}))
I'.“"“de 98 zauxdll.ZAux_DirectCommand(self.handle, cmd, cmdbuffer, 2048)
I a8 a = list(cmdbuffer)
Seripts 108 b = b".join(a)
= pyvenv.cfg 181 ¢ = b.decode().strip(b \x@a' .decode())
~ test.py 182 return ¢
Szauxdlldll 103
S zmotion.dll 164 zaux = ZMCWrapper()
Il External Libraries 185 zaux.connect("192.168.0.218")
' Scratches and Consoles 106 pos = zaux.get_ax_pos(2)
187 print(“Axis @ MP05:", pos[@])
188 print("Axis 1 MPOS:",pos[1])
189 posl = zaux.set_ax_pos(8, 5)
11@ pos2 = zaux.gat74x7pos(8|, 2)

%. I Structure

ites

L I ]

test

111 print(“modbus_reg(@):",pos2[@])
112 print(“modbus_reg(1):",pos2[1])
113 zaux.vmove (8,1)

114 number = zaux.get_units(e)

115 print("Axis @ units:",number)

C:\Users\Administrator\PycharmProjects\untitledl\venv\Scripts\python.exe C:/Users/Administrator/PycharmProjects/untitledl/test.py

Windows x86
Connecting to 192.168.8.208 ...
Axis @ MPOS: 1824.8
Axis 1 MPOS: 500.9
modbus_reg(@): 3@
modbus_reg(1): 488
Axis @ units: 1eee

Process finished with exit code @

Description: build the object to be encapsulated, then call relative functions.
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2.1.2.LINUX System

2.1.2.1. QT

1) Start Qt Creator 2.6.1, and build a new project.
2) Copy the dynamic link library (zmotion. so) and header file (zmotion. h) into folder
“.\linux\function library\x86" of product matched disk into project file.

3) Inthe Qt Creator interface, open .pro file and add.

greaterThan(QT_MAJOR_VERSION, 4): QT += widgets (version compatibility problem)
SOURCES + = main.cpp\

mainwindow.cpp\

zaux.cpp
HEADERS + = mainwindow.h\

zmotion.h\

zaux.h

Modify the header file of main.c to #include <QApplication>
4) The way to add the dynamic library
1> right click the project.
2> click "add the library".
3> select the second external library, click OK.
4> Click "browse library file".
Note:
Dynamic library name should start with “lib" to make it identifiable. Then click
“next”, information of dynamic library will be added into .pro automatically.
Following, you can call the header file that includes function, and run program.
5) Open QT program, click file, find the .pro file in route, then click open.
Note:

Path can't contain Chinese characters.
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File Edit Buid

Open File

4 uaa HDesktop single_move |

mjm Places Name 4 size Modified

Q search main.cpp 212 bytes 03/31/2019

Geﬁing | @ Recently Used | | ‘| main.o 363.2kB  19:35 mples T
Baa mainwindow.cpp 7.8kB  04/29/2019
@ Desktop mainwindow.h 884 bytes 04/24/2018
[ Filesystem | LI mainwindow.o 406.6kB  19:35

Fl FloppyDisk | | mainwindow.ui 13.6kB  19:02
5 Documents |1 Makefile 46.7kB  19:35 r
Libreort TR @ Music - moc_mainwindow.cpp 48kB  19:35 .
@ Pictures |1 moc_mainwindow.o 201.8kB  19:35
HVideos < single_move 649.7kB  19:35 [ |
g .
Al % Downloads I single_move.pro 556 bytes 18:53 O
+ single_rg8ve.pro.user 12.6kB  19:56
IDE «| singlgfmove.pro.user.1d5898f 17.1kB  18:40
- singfle_move.pro.user.2.5pre1 18.5kB  03/31/2019
Tofl - gfgle_move.pro.user.6af8b17 17.1kB  04/21/2019 | B jeam ne
envi single_move.pro.user.2903ff4 18.5kB  03/31/2019 ns
AllFiles =

Cancel Open
[N ©- Type tolocate (Ctr... i} Issues ¥4 search Results =3 Application Output i Compile Output {3

6) Add .pro of QT route in right path dynamic library, double click single_move.pro file,

and check the dynamic library path set before, now, set own dynamic library path.

single_move.pro - single_move - Qt Creator 3 1) c46PM
File Edit Build Debug Analyze Tools Window Help
Projects P Sl X € single move.pro* = Line:13,Col:17 B+ X

¥ {1 single_move #LIBS += ./zmotion.so
= SOURCES += main.cpp\

t L
we?cgm m single_move.pro mainwindow.cpp \
E » B Headers zaux.cpp
—— L3
= sources | HEADERS  += mainwindow.h \
= » EA Forms zaux.h \

zmotion.h

FORMS += mainwindow.ui

Debid unix:!macx: LIBS += -L$$PWD/../32bit/ -lzmotion

.lﬂ INCLUDEPATH += $$PWD/../32bit
Projects DEPENDPATH += $$PWD/. . /32bit

L]

Analyze Compile Output va e » T

19: Running steps for project single move...
5:19: Starting: "/home/aa/0t5.8.08/5.0.0/gcc/bin/ l ‘

| ED [

|
)

ingle_move

>

gmake" /home/aa/Desktop/single move/single move.pro -r -
spec linux-g++ CONFIG+=debug CONFIG+=declarative debug
CONFIG+=qml_debug

18:45:19: The process "/home/aas0t5.0.8/5.0.8/g9cc/bin/
gmake" exited nermally.

18:45:19: Starting: "/usr/bin/make” -w

make: Entering directory '/homefaa/Desktop/single_move'
/home/aa/0t5.0.8/5.0.8/gcc/bin/uic mainwindow.ui -o
ui_mainwindow.h

g++ -c -pipe -g -Wall -W -D_REENTRANT -fPIE -
DQT_QML_DEBUG -DQT_DECLARATIVE DEBUG -DQT NIDGETS LIB - =

| TS = ETE

Ubuntu.., Ubuntu Ubuntu... MCGS Windo... Ubuntu

v

\Qﬂ\} |

[N O- Type tolocat

ERENEEEZER, , EEENIAERe R Cirl+G.

7) Delete dynamic library path in .pro file.
8) Put 32-bit dynamic library of folder into assigned path.
9) Add own dynamic library path, firstly select the project file.
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[@ Ubuntu - VMware Workstation (=& =

‘IZ#(B #EO BEW EAM B0 s (1l- |20 0 O DEE D |[E

File Edit Build Debug Analyze Tools Window Help

Projects s W @H X ¢ # single move.pro*
“u single_move #LIBS += ./zmotion.so
- SOURCES += main.cppy
mainwindow. cpp \
Zaux.cpp

» B Headers
» [ Sources

- HEADERS += mainwindow.h \
* B4 Forms I zaux.h \

zmotion.h

FORMS += mainwindow.ui

unix:!macx: LIBS 4= -L$$PWD/../32bit/ -lzmotion

.I‘” INCLUDEPATH += §4PWD/../32bit
Projects DEPENDPATH += $SPWD/../32bit

L]

Analyze Com.pile Qutput s € % W

18:45\19: Running steps for project single_move... =
18:45:19: Starting: "/home/faa/0t5.0.0/5.0.8/gcc/bin/ H

gmake" Yhome/aa/Desktop/single_move/single_move.pro -r
spec linyx-g++ CONFIG+=debug CONFIG+=declarative debug
CONFIG+=gml_debug

18:45:19: The process "/home/aa/0t5.0.8/5.08.8/gcc/bin/
gmake" exited normally.

18:45:19: Starting: "/usr/bin/make" -w

make: Entering directory 'shome/aa/Desktop/single move'
/home/aa/Qt5.0.0/5.08.0/gcc/binfuic mainwindow.ui -o
ui_mainwindow.h

g++ - -pipe -g -Wall -w -D_REENTRANT -fPIE -
DOT_QML_DEBUG -DQT_DECLARATIVE DEBUG -DOT WIDGETS LIB -

1 IssuesﬂﬁSearch...HApplica... 4 compil...

— [ BN O- Type to locate (C

10) Then right click add library.
| Ubuntu - VMware Workstation . w

‘32*[#(5 BEEO TEY SN BEREO #Zme | I - | &2 | O 53)|E5:E&1|

-
Lo

1y ) 6:49PM 3

Edit Build Debug Analyze Tools
X & 9 single move.pro* + Line: 13, Col: 17 B+ X

window Help

Add Library

Library Type
Choose the type of the library to link to

) Internal library

Links to a library that is located in your build tree.
Adds the library and include paths to the .pro File.

summary
Debug @ External library 3 :
e Links to a library that is not located in your build
.l" tree.
Projects — .
() system library
|:| Links to a system library.
Analyze Meither the path to the library nor the path to its
=l () system package :Efbln / H
i i i - iq. ve.pro -r - (-
Links to a system library using pkg-config ve, debug
/gcc/bin/

<pBack | | Next> || Ccancel

dingle move'
in/uic mainwindow.ui -o

ome/aa o
ui mainwindow.h
g++ -c -pipe -g -Wall -W -D_REENTRANT -fPIE -

DQT QML _DEBUG -DQT DECLARATIVE DEBUG -DQT WIDGETS LIE -

Ccur oo cooc oo s o oo

gec

Bl ©- Type to locate (CLr... Issues @ QP Search ... Applica... BRI SRR
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11) Select the second “Details” add external library.

Ubuntu - VMware Workstation w

‘SZ#(B REO SEQ SN ERED O |- | D0 0 O D=Ea s |[E

13 @) 649Pm 1

File Edit Build Debug Analyze Tools Window Help

o o~ m

Add Library

External Library
Specify the library to link to and the includes path

Type Library file: Browse...
E> Detalls Include path: Browse...
summary
o Platform Linkage:
b & Linux
N Mac: Librar
.[ﬂ & Mac Y B
Projects @ Library ) Framework
& windows
Windows:
Analyze
[& Library inside "debug" or "release” subfolder

st [] Add "d" suffix For debug version

< Back Next > Cancel

/home/aa/0t5.0.8/5.08.8/gcc/bin/uic mainwindow.ul -o
ui_mainwindow.h

g++ -c -pipe -g -Wall -W -D_REENTRANT -fPIE -
DOT_OML_DEBUG -DOT_DECLARATIVE DEBUG -DOT_WIDGETS_LIB -

| Search ... 4 compil... | '

1| Issues @

| Bl ©- Type to locate (Ctr...

12) Now, find the path that saved the dynamic library just now.
Note:

Dynamic library name of Linux should start with "lib" to make it identifiable.

Don't change the file name casually.

Ubuntu - VMware Workstation —QM

‘SZ‘I#(B ®E0 55V mmM EREO e [ - 2| 0 0 0|0 D& | E

5 Ubuntu

1y 1)) e51PM It

File Edit Build Debug Analyze Tools Window

e alce =

Add Library
External Library
Specify the library to link to and the includes path
Type Library file: | /home/aa/Desktop/libzmotion.so Browse...
E> Details Include path: | /home/aa/Desktop Browse...
Summary
) Platform Linkage: Dynamic
- Linux
.l" [ Mac
Project:
i [ windows|
Analyze
single_move
<Back | [ Next> || Cancel

/home/aa/0t5.0.0/5.0.8/gcc/bin/uic mainwindow.ul -o

ui_mainwindow.h

g++ -c -pipe -g -Wall -W -D_REENTRANT -fPIE -

DOT_QML_DEBUG -DOT_DECLARATIVE DEBUG -DOT WIDGETS_LTB - |-
T oCuIo SaE o o o o

£~ Type to locate (Ctr... Issues €| Search ... oUW | 4| Compil... | [+
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3) Click “next".

(@) Ubuntu - VMware Workstation

D AEE BBV SR EERo sme | I - | 2| (2

1ty ) e&s52PMm 1%

File Edit Build Debug Analyze

Add Library

Tools Window

Summary
Type
Details The Following snippet will be added to the
=» summary single_move.pro Ffile:

unix:!macx: LIBS += -L$$PWD/../ -lzmotion

INCLUDEPATH += $$PWD/../

DEPENDPATH += $$PWD/. ./
Debug

)

LibreOffice Impress
Analyze

<Back | || Finish | | Cancel

/home/aa/0t5.0.8/5.0.8/gcc/binfuic mainwindow.u1l -o
ui_mainwindow.h

g++ -C -pipe -g -Wall -W -D REENTRANT -fPIE -
DOT_QML_DEBUG -DQT_DECLARATIVE DEBUG DUT NIDGETS LIE - =

Issues € Search .. HAppllca 4| Ccompil... '# “

14) Check the path of dynamic Iibrary generated in .pro.

| B ©- Type to locate (Ctr..

D SED SEW S EHO ERe (- |20 0 0 nDEom|E

File Edit Build Debug Analyze Tools Window Help

o o BT e 2 Line:31,Col2 B+ X
v [i@ single_move greaterThancuT MAJOR_VERSION, 4): QT += widgets .
i single_move.pro += core gui

Welcome

W Headers TARGET = single move
n| mainwindow.h TEMPLATE = app
n zaux.h DEPENDPATH += .
h| zmotion.h INCLUDEPATH += .

#LIBS += ./zmotion.so
>
sources SOURCES += main.cpp\
> 4 Forms mainwindow.cpp \

zaux.cpp
| HEADERS  += mainwindow.h \
zaux.h \
- zmotion.h 3
L ,
Projects FORMS += mainwindow.ui
LibreOffice Impress a
Analyze unix:!macx: LIBS += -L$$PWD/../ -lzmotion

INCLUDEPATH += $$PWD/../
DEPENDPATH += $SPWD/../
31| a

Compile Output FI

18:45:19: Running steps for project single move... =
18:45:19: Starting: "/home/aa/Qt5.8.0/5.0.08/gcc/bin/qmake” /home/aa/Desktop/single_move/single move.pro -r H

-spec linux-g++ CONFIG+=debug CONFIG+=declarative debug CONFIG+=qml debug

18:45:19: The process "/home/aa/0t5.0.0/5.0.08/gcc/bin/qmake” exited normally.

18:45:19: Startmg /usr,’hln,’make -w

make: Entering directory '/home/aa/Desktop/single move’

/home/aa/0t5.0.8/5.0.0/9cc/bin/uic mainwindow.ui -0 ui mainwindow.h

g++ -C -pipe -g -Wall -W D REENTRANT -fPIE -DQT_QML_DEBUG -DQT_DECLARATIVE DEBUG -DQT_WIDGETS LIB -

DOT_GUI_LIB -DOQT_CORE_LIB -I../../0t5.8.0/5.0. ﬂ,’g((/mkspscslllnux g++ -I. -1. -I/hums/aa/Desktup,’

smgle move/../32bit -I../. /Dts 0.8/5.8.0/gcc/include -I../../Q15.0.8/5.0.08/gcc/include/QtWidgets -
./0t5.0.08/5.0. 0/gcc/include/QtGui -I../../0t5.0.8/5.08.0/gcc/include/0tCore -I. -I. -0 main.o main.cpp

g++ -c -pipe -g -Wall -W D REENTRANT -fPIE -DOT_QML_DEBUG -DQT_DECLARATIVE DEBUG -DOT_WIDGETS LIB -

DOT GUI _LIB -DOQT CORE LIB -I../../0t5.8.0/5.0. ﬂ,’g((/mkspscslllnux g++ -1. -1. -I/home/aa/Desktop/

0. Tuna b larata (Cke ﬁ:rrnnrnﬁ:n:n—k Dnrllll’rﬁhnn'lrahnn Aukoak aoilo o
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15) Click “run”, then program will appear.

(@) Ubuntu - VMware Workstation “g == = |
T wEO BEY Esnm BRE0 e |- | @0 00 DnEE R E
r R (5 Ubuntu
no line 1y ) 6355PM %
p Build _Debug Analyze Tools Window Help
Search your computer TIFGN o TR RgR mainwindow.cpp ¢ <select symbol> = Line: 1, Col: 1 B X

¥ [ single_move
@ single_move.pro
¥ & Headers
h| mainwindow.h

1
(I]§
Welcome =inciida

no line

hl zaux.h Link:
h| zmotion.h i i r— Close
» 8 Sources IP:[192.168.0.11 2| P
c+ main.cpp .
& e~ mainwindow.cpp. SLEE Axis:
- X Idle : stop -
e zaux.cpp @® x ¥
b > 4 Forms Dpos: 0
.Iﬂ Vspeed: 0 z 2
o Parameter Setting: Mode:
D nit ] Direction Forward/Reverse
nits: 1000 -
Analrme @ continue O Inch
Lspeed: 0 Inching distance:| 10
Speed: 10 Opertion: v ,l
R
Accel: 100 a0
Decel: 100 Stop | [
Sramp: 20 Reset position
LAl ©- Type to locate (Ctr... i) 1ssues [ search Results JENET TS AT AE] compile Output JES I

#include "
#include "

mainwindow.h"
ui_mainwindow.h"
Opahig

]

16) IP can be added manually, open ui interface, double click button.

Bl E;‘ Ubuntu
do gLe ove 2 2alo
| File Edit Build Debug Analyze Tools Window Help
H o -
0 Filter ~|C
- Layouks N
:_‘ = vertical Layout Link: _ ‘ .
E ] Horizontal Layout P: = ~m Open Close
. 32 crid Layout shit = ="
a3 atue:
Di%;n da_Form Layo:t L TextLabel_State Axds: : :
a pacers 0 X Oy
= [l Horizontal Spacer TextLabel Dpos
T E vertical spacer TextLabel Vspeed ®z L
% Buttons Parameter Setting: Mode:
pincd Push Button . ["] Direct ion Forward/Rev,
Tool Button s - O Inch
ﬂ - radio Button Continue Inc -
Ana Lspeed: Inching distance:
B checkBox ]
© command Link Button —— . 5P
Button Box P P Filter
Item Views (Model-Based) Name Used Text Shortcut Checkable
l;r List View
- Q'EZB Tree View
s E Table View 4
Deb Column View :
Item Widgets (Item-Based) 1
List Widget i
ez"?13 Tree wWidget »
=== ( ] C
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Ubuntu - VMware Workstation - 4 ==
|:z<¢(5 BEE SBY AN ERE0 Eme | 0 - | 2| O ol sl =lk=R= W=
1 =5 5 ubuntu
Qt Creato
File Edit Build Debug Analyze Tools Window Help
o X
0 Filter Object
[ Layouts = ¥ Mainwindow
= = vertical Layout d A A iient[alwidget
cce
[I}] Horizontal Layout Decel
- 24 Grid Layout Ip
8 Form Layout Is_;)eeeijd
=1l Spacers Sramp
@ Horizontal Spacer Units _
| P E vertical Spacer E:?gggz;d:;
% Buttons groupBox
L Push Button groupBox_3
i | Tool Button labelm 3
e @ Radio Button +
B check Box Box_IP : QComboBox
e Command Link Button rty Value
Eutton Box 4 = 8 Properties << | &
a temn Views (Model-Based) 7 = jectName comboBo:
~—7 = st View Cancel oK
98 Tree View abled L
¢ E Table View : DLHGLFFY {(Pﬁo‘r'l .
) » sizePolicy referrec
bug ([N
D Column }(fiwew . » minimumSize  0x0
) r ltem ‘:‘ ek, (ltem:Basel » maximumsize 16777215
S List widget > sizelncrement 0x0
§ Tree widget > baseSize 0x0
[l : 2 3
Table widget
& Table wi Eh . Action Editor | Signals & Slots Editor palette inheiited

Bl ©- Type to locate (Ctr...

issues Il search Results BEN Application Output N Compile Outout

17) Controller's ip network segment is 192.168.0.1
The default IP of controller is 192.168.0.11

Next, you can use the route, click “open” to connect to IP, then click "Run.

(5) Ubuntu - VMware Workstation

D BED BB EHAM BERED 2mH | |

1-| &[0

RN sl =lf=4-

B
Lo

File Edit Build Debug Analyze Tools

o
Welcome
Vertical Layout
E [I1] Horizontal Layout

it @ag

Grid Layout Wntz

Window Help

linked:192.168.0.12

IP: 192.168.0.12 = Open Close
@ Form Layout \19z:168.0.12 2 | Open ]
Statue:
[ed Horizontal Spacer 1dle : run A8 ® -
" X Oy
L B vertical spacer Dpos:111.38
S0 Buttons ~ ~
a 7% ! R
Pn!ﬂlm Push Button Vspeed:10
Tool Button Parameter Setting: Mode:
D . [ Direct ion Forward/Reverse
e @® Radio Button Units: 1000 -
" # check Box @ continue O Inch
€ command Link Button Lspeed: 0 Inching distance: 10
A Speed: 10 Opertion:
Run
Accel: 100
Decel: 100 Stop
Sramp: 20 Reset position

starting /home/aa/Desktop/s
current ip "192.168.6.12"
current ip tmp_buff 192.168
link control ok!!

axis_num @

[ Bl ©- Type to locate (CLr...

13 «)) 7:02P!

Ip

Lspeed

Speed

Sramp

Units

checkBox_dir

comboBox_IP
a

|comboBox_IP : QComboBox

Property Value
objectName comboBo:

| enabled &

| » geometry [(60, 17), 1

P> sizePolic Preferrec

llssues@saarch Results QENENTITEINET RV TANEY Compile Output J§E3
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2.1.3.Wince System

2.1.3.1. C#

This route uses wince 6 mobile device as external connection device, and uses USB
as connection main line.
1) Firstly, it needs to install the synchronization device driver and USB driver on the PC
(not explained).
2) Then, use USB cable to build a connection with PC, device will connect to PC

automatically. After connecting, Wince will show below information “Connected”.

connected

3) Now, connect to VS2008:
1> Click “tool" >> “connect to device".
2> Open below window, select “platform (P)" and “device (D)" at the same time, then

click "connect” button.



mmmmmmmm Zmotion PC Programming Manual V2.1.1

EEFEE connect to device i

EER—EBEESEMEREFRE  ERE—FE . ASET EEO
ErEf—MNEE.

FE0)
\WQ_2416 |

EE(D):

' Samsung SMDK2416: ARMV4I_Release

3> After connecting successfully, see below:

EEER. e - e ey

} ZE "Samsung SMDK2416: ARMV4I_Release” |

succeed in connecting

close

4> Click “close"/"OFF".
4) Start to debug / run program (here, debug is introduced).
5) Click "debug”, then start to deploy platform.

6) Choose platform in image and click “deploy”, then it will deploy automatically.
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BEES - e - e B . LB
BEENAEFNSESUE. depoly
BE(V): B
VCHS Windows Mobile 5.0 Pocket PC R2 Emulator 2

CHS Windows Mobile 5.0 Pocket PC R2 Square Emulator

CHS Windows Mobile 5.0 Smartphone R2 QVGA Emulator
[CHSINT SDK For WinCE 6.0 ARMVAI Device . [B
CHSINT SDK For WinCE 6.0 Emulator ‘
MyEmulator6 ARMV4I Device

MyEmulator6 Emulator —
Pocket PC 2003 SE VGA (FEEF

Pocket PC 2003 SE (RS

Pocket PC 2003 SE IE57 VGA FRIEF

Pocket PC 2003 SE IFEAFARERS

Pocket PC 2003 2% b

VI SXABENBRFNBERHINEE®S)

7) After deploying successfully, device will show the design window, it's time to debug

and run.

Form1 !E
S Oxt Ovid
=TRSO I—E[

HEHEE Oz O RH B H
i CEARA E
i o## O
BTN e b |
L -

LR 100

=1
EtketE b

8) After window code is finished, link wince6 and PC through USB, click “debug" or “run”
to enter design window directly in device.

9) on winceb6 interface, we can operate controller directly.
(Note: make sure IP of controller and Wince6 and PC are in the same segment. And
when set Winceb6 IP, don't set its gateway).

10) click “Search IP" to find available device IP, then select searched IP in the drop-down
list, there needs 1~3 seconds, then choose required IP address to connect.

11) click “Connect”, it will link with selected IP address. If succeeds, it will display
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“controller connected"”, or will display: “fail to connect, check IP".

12) Click “Axis X, Y, Z, R" separately to select motion axes, and they relate to “axis 0, 1, 2,
3", then we can choose motion mode “Jog or continuous”, click "Move" to start
move.

13) “Move / Stop / Position Clear" widgets are control buttons of the whole route,
namely, they can control program run, stop, etc. (when controller is in disconnection,
these key buttons will print “fail to connect with controller”)

14) When operation is finished, click “disconnect” to break the link between device and

controller.

2.2.Auxiliary Library Encapsulation

2.2.1.Methods of encapsulating auxiliary library

ZAux_Execute

get serial line to execute—= Command fifo Buffer

Command repsond bufferl_

Respond

Y

PC develops

Driectly execute

A

ZMC Controller

ZAux_DirectCommand

In ZAux library, motion functions and basic parameters are encapsulated, and open
source codes can be viewed. Please refer to source codes for details.

ZAux library can send ZBasic instructions to controllers through ZAux_Execute or
ZAux_Direct_Command. Relative functions can be referred by ZBASIC manual. If there is
unencapsulated command used, or you want to encapsulate function by yourself, you
can send through ZAux_Execute or ZAux_DirectCommand, or you can modify or add
corresponding functions according to codes that are used now.

There are 2 ways to send character string command: buffer mode and direct mode.

Direction Mode:

Directly execute one single related command of variable / array / parameter,
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now, all transferred parameters must be exact values (not expressions). Please refer
to ZAux_DirectCommand function.

ZAux_Direct_Command(controller handle, command string, return string, length
of return string).
Buffer Mode:
In this mode, all instructions can be executed, and expression can be as parameters,
but speed will be slower, see ZAux_Execute for reference.

ZAux_Execute(controller handle, command string, return string, length of return

string), check inputs and outputs of functions and parameters meaning or limitation.

For example, set axis speed function: ZAux_Direct_SetSpeed(ZMC_HANDLE handle,
int iaxis, float fValue), it is same as “"SPEED(axis number)=value" in ZBASIC command.
Then, when encapsulating function, the command string is “speed(%d) =%f".

Encapsulation Steps:
(1) Edit source code: open auxiliary source code, add relevant function in zmcaus.cpp
int32 __stdcall ZAux_Direct_SetSpeed(ZMC_HANDLE handle, int iaxis, float fValue)

{

char cmdbuff[2048];
char cmdbuffAck[2048];
if(iaxis > MAX_AXIS_AUX)

{
return ERR_AUX_PARAERR;

//generate the command
sprintf(cmdbuff, "SPEED(%d)=%f", iaxis, fValue);

//call the command to execute the function
return ZAux_DirectCommand(handle, cmdbuff, cmdbuffAck, 2048);

(2) Define new added function definition in zauxdIl.def.



Zmotion' Zmotion PC Programming Manual V2.1.1

@2 zauxdll - Microsoft Visual C++ - [zauxdll.def]
%(E) SwE(E) EFNV) BAD T#EP) 88B) TEDO s=0OW) HEEnH)

=== m B Ein‘e||Fh3|:|Ia|:e ﬂ "
|CZaudeIApp ﬂ|[AII class memhersﬂ| & CZauxdllApp ﬂ “~- A M 2 !

| =l =l ; Zauxdll.def : Declares the module parameters for the DLL.
E _L{EE 'zauxdll: 1 132
=] zauxdll files

-3 Source Files
StdAfx.cpp EXPORTS
zauxdll.cpp ; Explicit exports can go here

zauxdll.def Zhux_TraceDut

ZAux_Execute
Z2Aux_DirectCommand
smotion.lib ZAux_SetTraceFile

-39 Header Files

LIBRARY "zauxdll"
DESCRIPTION ‘zauxdll Windows Dynamic Link Library®

ZAux_OpenCom

Resource.h ZAux_SearchAndOpenCon
StdAf.h 2Aux_SetComDefaultBaud
zauxdll.h 2hux_Setlp
---3 Resource Files ZAux_OpenEth
zauxdll.rc? ZAux_SearchEthlist
ReadMe.bxt Z2Aux_SearchEth

Zony Mnca

(3) Add corresponding declaration in the header file.

i% zauxdll - Microsoft Visual C++ - [zauxdll2.h]
I B %P BEE ZEY BAD TEP) E2E) T80 S0W 2EHH)

A zEd BE T E % 5 Replace EIE™
{ ‘CZaudeIApp j‘[AII class memherﬁj‘ & CZauxdllApp j SR A N0 JHE2:- T M=)
| Al
= = e / * R
B I a1 T bescription: /AL Excute A, [HERER
B zauxdll files Tnput: //fﬁg = handle
=3 Source Files Input: //%ﬁgﬁﬁ\ pszConmand
[£] SudAix.cpp Input: //ﬁ@mz HE  uiResponseLength
zauxdll.cpp Output: 1RO RIFERE psResponse
zauxdll.def Return: 1SS
zauxdll.rc * / i )
[£] zmeaus.cpp int32 _ stdcall ZAux_Execute(ZMC_HANDLE handle, const char= p » char# p p , uint32 uiResp ength);
zmotion.lib
=£3 Header Files / -
5l Resuurce.h pescription:  //3HEE DirectCommand [FE], LIRS
StdAfch Input: JIhERE handle
2] zauxdiLh Input: HEFF &S pszConmand
zauxdll2.h Input: //]E@E’]Eﬁ-&g uiResponseLength
Zmotion.h OQutput: //ﬁ@m% = psResponse
=14 Resource Files Return: 1EEIED )
::"'::d&"cz int32 _ stdcall 2Aux_DirectCommand (ZHC_HANDLE handle, const charx p . Chars p: p , uint32? ui ength);
#- (1 External Dependencies /
Mceioiioee rih AmADmnee

(4) Compile new generated DLL.

2.2.2.Encapsulation Examples

2.2.2.1. Get multi-type data directly

If the user wants to obtain a variety of data, such as the command position of the
axis, the feedback position of the axis, the 10 points on the board, etc., they often obtain
different data through a variety of separate and independent functions. Such
accumulation (so many times of reading and writing) will cause the program to freeze.
In order to improve the performance of a high-level program, it is often possible to

define a function of its own, and quickly transfer data to the high-level program through
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a function, instead of obtaining different types of data through multiple cycles.

For example: suppose there is a simple three-axis platform, it is necessary to read
the command position of axis 0, axis 1 and axis 2, the feedback position, and the input
port 0-input port 32, output port 0-output port 33 on the controller board, and the state

of the three axes. The program for obtaining data is as follows:

SSTATUS(1)

// test1.cpp: define the entry point of control panel application program.
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//if itis not O, it fails
{
printf("%s fail'return code is %d\n", command, ret);
}
}

/*************************************************************

Description: //directly get data function (by own customized)

Input: //handle card link
iaxisNum total numbers of axes
iaxislist axis No. list
fDposlist output demand position value (DPOS)
fMposlist output measurement position value (MPOS)
iIAxisstatuslist output axis state position value, bit to bit
startln starting IN No. to be got
endin end IN No. to be got
iln output IN state, bit to bit

startOut starting OUT No. to be got




Zmotion Zmotion PC Programming Manual V2.1.1

endOut end OUT No. to be got
iOut output OUT state, bit to bit
Output: /!
Return: //error codes

*************************************************************/

int Demo_Direct_MyGetData(ZMC_HANDLE handle,int iaxisNum, int* iaxislist, float*

fDposlist,float* fMposlist,int32+* iAxisstatuslist,int startln, int endlIn,int *iln,int startOut,

int endOut,int *iOut)

{
char cmdbuff[2048];
char tempbuff[2048];
char cmdbuffAck[20480];

//If the transferred address is blank, exit.

if(NULL == iaxislist || NULL == fDposlist || NULL == fMposlist || NULL ==
iAxisstatuslist || NULL == iln || NULL == iOut)
{

}

//If transferred end No. is smaller than starting No., exit.
if ((endIn<startin) || (endOut<startOut))

return ERR_AUX_PARAERR;

return ERR_AUX_PARAERR;
}

int ret=0;

inti;

//generate the command

sprintf(cmdbuff, "?");

//splice DPOS

for (i=0;i<iaxisNum;i++)

{

sprintf(tempbuff,"DPOS(%d)," iaxislist[i]);//generate character string that

corresponds to the command

strcat(cmdbuff, tempbuff);//splice character string
if (strlen(cmdbuff)>1000)

{
return ERR_AUX_PARAERR; //parameter is wrong, character string
splicing is too long

}
//splice MPOS

for (i=0;i<iaxisNum;i++)
{
sprintf(tempbuff,"MPOS(%d),",iaxislist[i]);//generate character string that

corresponds to the command
strcat(cmdbuff, tempbuff);//splice character string
if (strlen(cmdbuff)>1000)

{
return ERR_AUX_PARAERR; //parameter is wrong, character string
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splicing is too long

}
//splice AXISSTATUS

for (i=0;i<iaxisNum;i++)

{
sprintf(tempbuff,"AXISSTATUS(%d)," iaxislist[i]);//generate character string that
corresponds to the command

strcat(cmdbuff, tempbuff);//splice character string
if (strlen(cmdbuff)>1000)
{

return ERR_AUX_PARAERR; //parameter is wrong, character string
splicing is too long

}
}

int32 ostart,istart,iend,oend; //32 at most in once time
bool addflag;

addflag=false;

int32 temp; //32 at most in once time
int32 temp2; //32 at most in once time

temp=endIn-startin+1;
if (temp%32 == 0)

temp=temp/32;
}

else

{
}

temp=temp/32+1;

//splice IN
for (i=0;i<temp;i++)
{
istart = startin+32xi;
iend =istart+31;
if (ilend>endIn)
{

}

//generate the command

sprintf(tempbuff, "IN(%d,%d),", istart,iend);
strcat(cmdbuff, tempbuff);//splice character string
if (strlen(cmdbuff)>1000)

{

iend=endIn;

return ERR_LAUX_PARAERR ;  //parameter is wrong, character string
splicing is too long
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temp2=endOut-startOut+1;
if (temp2%32 == 0)

temp2=temp2/32;
}

else

{

}
//splice OUT
for (i=0;i<temp2;i++)

{

temp2=temp2/32+1,

ostart = startOut+32xi;
oend =ostart+31;

if (oend>endOut)

{

}

oend=endOut;

// generate the command
sprintf(tempbuff, "OUT(%d,%d)", ostart,oend);

strcat(cmdbuff, tempbuff);//splice character string

if (i<temp-1)
strcat(cmdbuff, ",");//splice character string
}
if (strlen(cmdbuff)>1000)
{

return ERR_AUX_PARAERR; //parameter is wrong, character string
splicing is too long

}

printf("spliced string: \n",cmdbuff);
printf("%s\n",cmdbuff);

ret=ZAux_DirectCommand(handle,cmdbuff,cmdbuffAck,2048);
if(ERR_OK != ret)
{

}

//printf("%s\n",cmdbuffAck);
//printf("%d\n",strlen(cmdbuffAck));
//

if(0 == strlen(cmdbuffAck))

return ret;

return ERR_NOACK;

}
float ftempbuff[200];
int itempbuff[200];
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ZAux_TransStringtoFloat(cmdbuffAck,iaxisNum=2,ftempbuff);//character string is
converted to floating
//DPOS output
for(i=0;i<iaxisNum;i++)
{
//printf("%f\n",ftempbuffli]);
fDposlist[i]=ftempbuff[i];

}
//MPOS output

for(i=0;i<iaxisNum;i++)

{
//printf("%f\n" ftempbuffli+iaxisNum]);
fMposlist[i]=ftempbuffli+iaxisNum];

}

ZAux_TransStringtoInt(cmdbuffAck,iaxisNum+3+temp2+temp,itempbuff);//characte
r string is converted to integer
//AXISSTATUS output
for(i=0;i<iaxisNum;i++)
{
//printf("%d\n" itempbuff[i+iaxisNum=*2]);
iAxisstatuslist[i]=itempbuffli+iaxisNum=2];
}
//IN output
for(i=0;i<temp;i++)
{
//printf("%d\n" itempbuff[i+iaxisNum=*3]);
iIn[i]=itempbuffli+iaxisNum=3];
}
//0UT output
for(i=0;i<temp2;i++)
{
//printf("%d\n" itempbuff[i+iaxisNum=*3+temp]);
iOuti]l=itempbuff[i+iaxisNum=3+temp];
}
return ERR_OK;
}
int _tmain(int argc, _TCHAR=* argv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle
int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if ERR_SUCCESS != ret)

printf("fail to connect controller'\n");
handle = NULL;

Sleep(2000);

return -1;

}

printf("success to connect controller! \n");

int axis[4]={0,1,2,4};
float d_dposl4];
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float d_mposl[4];

int32 d_axis_status[4];
int d_in[10];

int d_out[10];

ret =

Demo_Direct_MyGetData(handle,3,axis,d_dpos,d_mpos,d_axis_status,0,32,d_in,0,33,d_ou

t);

inti;

printf("obtained DPOS: \n");
for (i=0;i<3;i++)

{

}

printf("\n");

printf("obtained MPOS: \n");
for (i=0;i<3;i++)

{

}

printf("\n");

printf("obtained axis state(bit to bit): \n");
for (i=0;i<3;i++)

{

printf("\taxis%d :%f",i,d_dposli]);

printf("\taxis%d :%f",i,d_mposli]);

printf("\taxis%d :%d",i,d_axis_statusli]);
}
printf("\n");

printf("obtained IN state: \n");
int j=0;

int tempval;

for (i=0;i<=32;i++)

if (((1%32)==0)&&(i>0) )
{

j++
}

//convert to bit
tempval=d_in[j]>>(i-32%j);
printf("  IN(%d):%d",i,tempval &(0x01));
if (((1%8)==0)&&(i>0) )
{
printf("\n");
}
}
printf("\n");
printf("obtained OUT state: \n");
i=0;
for (i=0;i<=33;i++)

if (((i%32)==0)&&(i>0) )
{
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j++
}
// convert to bit
tempval=d_out|[j]>>(i-32%j);
printf("  OUT(%d):%d",i,tempval &(0x01));
if (((1%8)==0)&&(i>0) )
{

printf("\n");
}
}
printf("\n");
Sleep(20000);
ret = ZAux_Close(handle); //close the connection
commandCheckHandler("ZAux_Close", ret) ;//judge whether command is executed

successfully or not
printf("connection closed'\n");

handle = NULL;
return O;

2.2.2.2. Buffer Command: One Command Executes Multi-Type

Commands

Generally, the dispensing industry and the woodworking industry are mostly used in
the continuous track, and there is an inserted buffer output between the continuous
tracks. If the motion and the continuous track motion and the buffer output are sent
separately, there will inevitably be limitations. Through encapsulating the motion
function separately to achieve the effect of executing multiple functions in one line of

commands, as shown in the following example:

Assuming to control an XY two-axis platform, from the coordinate point (0,0) ->
(100,0) (output port 0 output 50ms) -> (100,100) (output port 0 output 50ms) -> (0,100)
(output port 0 output 50ms) -> (0,0) (output port 0 output 50ms), you can package it by

yourself and use a function to send it quickly:
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// test1.cpp: define entry point of control panel application program.
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//if itis not O, fail

printf("%s fail'return code is %d\n", command, ret);

/*************************************************************
Description: //customized motion function
Input: //handle card link/handle

iMovelLen filled motion length
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iaxisNum the total axes in motion

iaxislist axis No. list

fPoslist distance list

iout buffer output port

outlist buffer output list (each motion, whether outputs, 0
means not to output, 1 means output after motion)

outtime buffer output time
Output: //
Return: //error code

*************************************************************/

int Demo_Direct_MyMoveABS(ZMC_HANDLE handle,int iMovelen,int iaxisNum, int*

iaxislist, float* fPoslist,int iout,int *outlist,int outtime)

{
char cmdbuff[2048];
char tempbuff[2048];
char cmdbuffAck[20480];

//if transferred address is blank, exit

int ret=0;

inti;

//first to read remain linear buffer

int iBuffLen = 0;

ret = ZAux_Direct_GetRemain_LineBuffer(handle,iaxislist[0],&BuffLen);
if(iBuffLen <= iMovelen*2)

{

}

return 1002; //motion buffer is not enough

//generate the command
sprintf(cmdbuff, "BASE(");
//splice motion axis list
for (i=0;i<iaxisNum-1;i++)
{
sprintf(tempbuff,"%d," iaxislist[i]);//generate the character string that
corresponds to the command

strcat(cmdbuff, tempbuff);//splice the character string

if (strlen(cmdbuff)>1000)
{
return ERR_AUX_PARAERR; //parameter is wrong, character string
splicing is too long
}
}
sprintf(tempbuff,"%d)\n" iaxislist[i]);//generate the character string that

corresponds to the command
strcat(cmdbuff,tempbuff);

//splice the motion
for (i=0;i<iMovelen;i++)
{

//printf("%d,%d\n" i*iaxisNum,i*xiaxisNum+1);
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if (outlist[i]==0) //this motion doesn't output
{
strcat(cmdbuff, "MoveAbs(");

sprintf(tempbuff,"%f,%f)\n",fPoslist[ixiaxisNum],fPoslist[ixiaxisNum+1]);//generate
the character string that corresponds to the command

strcat(cmdbuff, tempbuff);//splice the character string

else if (outlist[i]==1)
{
strcat(cmdbuff, "MoveAbs(");

sprintf(tempbuff,"%f,%f)\n",fPoslist[ixiaxisNum],fPoslist[ixiaxisNum+1]);//generate
the character string that corresponds to the command

strcat(cmdbuff, tempbuff);//splice the character string

strcat(cmdbuff, "Move_op2(");

sprintf(tempbuff,"%d,%d,%d)\n",iout,1,0uttime);//generate the
character string that corresponds to the command

strcat(cmdbuff, tempbuff);//splice the character string
}

else

{

return ERR_AUX_PARAERR;//parameter is wrong
}

printf("spliced string: \n");
printf("%s\n",cmdbuff);

if (strlen(cmdbuff)>1000)
{

return ERR_AUX_PARAERR; // parameter is wrong, character string
splicing is too long

ret=ZAux_DirectCommand(handle,cmdbuff,cmdbuffAck,2048);

return ret;

}

int _tmain(int argc, _TCHAR=* argv[])

{
char *ip_addr = (char *)"127.0.0.1"; //Controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{

printf("fail to connect controller'\n");
handle = NULL;
Sleep(2000);
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return -1;

}

printf("success to connect controller'\n");

ret =ZAux_Direct_SetAtype(handle,0,1);//set axis type of axis 0 as 1

commandCheckHandler("ZAux_Direct_SetAtype", ret) ;//judge whether the
command is executed successfully.

ret =ZAux_Direct_SetAtype(handle,1,1);// set axis type of axis 1 as 1

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;//judge whether the
command is executed successfully.

ret =ZAux_Direct_SetUnits(handle,0,100);//set pulse amount (UNITS) of axis 0 as100
commandCheckHandler("ZAux_Direct_SetUnits", ret) ;//judge whether the
command is executed successfully.
ret =ZAux_Direct_SetUnits(handle,1,100);// set pulse amount (UNITS) of axis 1
as100
commandCheckHandler("ZAux_Direct_SetUnits", ret) ;//judge whether the
command is executed successfully.

ret =ZAux_Direct_SetAccel(handle,0,500);//set axis 0 acceleration

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;//judge whether the
command is executed successfully.

ret =ZAux_Direct_SetAccel(handle,1,500);//set axis 1 acceleration

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;//judge whether the
command is executed successfully.

ret =ZAux_Direct_SetDecel(handle,0,500);//set axis 0 deceleration

commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
command is executed successfully.

ret =ZAux_Direct_SetDecel(handle,1,500);//set axis 1 deceleration

commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
command is executed successfully.

ret =ZAux_Direct_SetDpos(handle,0,0);//set DPOS clearing (0) of axis 0

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
command is executed successfully.

ret =ZAux_Direct_SetDpos(handle,1,0);//set DPOS clearing (0) of axis 1

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
command is executed successfully.

ret =ZAux_Direct_SetSpeed(handle,0,100);//set axis 0 speed
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
command is executed successfully.

ret =ZAux_Direct_SetSpeed(handle,1,100);// set axis 1 speed
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;// judge whether the
command is executed successfully.

ret =ZAux_Direct_SetMerge(handle,0,1);//set opening continuous interpolation
(only main axis is opened, such as, axis 0 and axis 1 interpolation, axis 0 is the master
axis, the main axis No. is the first axis No. in continuous interpolation motion
instructions)

int axis[2]={0,1};
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float POS[12]={0,0,0,100,100,100,100,0,0,0};
int otlist[5]={0,1,1,1,1};

ZAux_Trigger(handle);//trigger the oscilloscope

ret = Demo_Direct_MyMoveABS(handle,5,2,axis,P0S,0,otlist,50);//
commandCheckHandler("Demo_Direct_MyMoveABS", ret) ;//judge whether the
command is executed successfully.

Sleep(20000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the command is
executed successfully.

printf("connection closed\n");

handle = NULL;
return O;
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Chapter Il Board Card Connection

Initialization

3.1.Link Controller
3.1.1.Emphasis

3.1.1.1. General instructions

» Serial Port:
Controller default parameters:
Boolean rate: 38400, data bit: 8, stop bit: 1, no parity.
Note: serial port parameters on computer of controller should be same as serial

port parameters of controller, then connection can be built.

Connect to Controller *
serial No. Baud rate parity bit state No.
com |1 LI334UU ~M[MoParity ~f0 w||  Connect ‘ AutoConnect
P | 127.0.0.1 j |5EID j Connect IP Scan ‘
PCILocal | ﬂ Connect ‘ Disconnect ‘

Native IP: | 192.168.0.75 ﬂ oK | Cancel |

State No.: when use 485 serial port, there may have several slave stations, through

this state No. to select, usually it is ok to fill 0.
» EtherNET:

The network port adopts RJ45 standard network cable interface, and the
communication rate is 100Mbit/s. The controller comes with a network port, but it
supports at least 2 network port channels. An interchanger can be used to expand the
network port, and the communication channels can be checked (printed) through “/port”.

The factory IP address of the controller is 192.168.0.11, and the port number is 502.
When communicating, ensure that the device is in the same network segment (the first
three segments are the same), and the IP address can be modified. The network port is
often used to connect to a computer or touch screen, and the computer is usually
connected to the controller through the network port, if you forget the IP of the controller,
you can use the serial port to connect to view or modify it.

Ethernet connection ability and performance:
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Cable recommendations:

Ethernet Transfer Transfer Transfer
. . Cable Type
cable Type Frequency Velocity Distance
CAT5 100Mhz 100Mbps 100m Shielded/non-shielded
CATS5E 100Mhz 1000Mbps 100m Shielded/non-shielded
CAT6 250Mhz 1Gbps 100m Shielded/non-shielded
CATG6E 500Mhz 10Gbps 100m Shielded/non-shielded
CATY 600Mhz 10Gbps 100m Pair shielded
CATS8 2000Mhz 40Gbps 30m Pair shielded

In order to ensure the quality of communication, it is better to use a double-
shielded network cable with a metal head above Category 7 in occasions with large
interference. In normal occasions, use a network cable with a shielded metal head of
Category 5e. As shown in the figure below: the network cable with metal wire can play
the role of grounding protection. If a network cable without a metal headband shielding
layer is used in an actual interference site, uncertain things such as packet loss will

OocCcur.

. | e |5,

Check the return value of the function to judge whether the function is executed
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successfully. If it returns 0, it is successful, and if it is not 0, it fails. When the Ethernet
port connection returns unsuccessful, check whether the transmitted IP is correct, and
ensure that the computer IP address and the controller IP address are in the same

network segment.

Connect to Controller
PCl card No./
tocatjnterface No.
coM | 1 ﬂ |384£IIII ﬂ |N.:. Parity ﬂ |EI ﬂ Connect AutoConnect
tink-wait-time
IP |12?.|:|.|:|.1 ||:3' address I~ |5|:||:| - onnect ‘ IP Scan
OCIfLocal || - | Connect | Disconnect
Mative IP: llgzl 165.0,75 I PC | P ﬂ QK Cancel
IP Scan >
IP Start: 192.168.0.1 IP End: 192,168.0.254
Scan Start
Scan Stop

Cancel

® Connection waiting time: the network port connection is valid. If the response time
is short, the value can be increased appropriately to extend the response time

® Start IP, End IP. fill in the corresponding network segment according to the network
segment of the control IP set by yourself.

® Station No.: If the serial port connection uses 485, there may be multiple slave
stations, which can be selected by station number.

® PCI card number: PCI type control card slot card number (you need to install the

driver to scan out).

3.1.1.2. MotonRT7

MotionRT710 is recommended to be used with XPCI/XPCIE control card, which can



Zmotion’ Zmotion PC Programming Manual V2.1.1

give full play to the performance, and the authorization information is stored in the
control card. Each control card has a unique number on the card.

Prepare the latest version of the MotionRT7 installation package and decompress it
before installation. The figure below shows the contents of the files after

decompression of the MotionRT7 installation package.

» [WEBRE » i (E) » MotionRT7

2% BHES = Ko
xplcterm 2022/10/28 8:10
flash 2022/9/21 13:47
driver_signed 2022/10/31 16:22
|_] zvlib.dll 2022/9/28 10:57 11,257 KB
[4] zvapplib.dil 2022/8/22 20:15 432 KB
ViotionRT7 &2 |_'| zcam_zzicadll 2022/9/2 11:00 2,639 KB
igned d zeam_zmvecbase.dll 2022/9/2 11:00 2876 KB
| Tools V1.1 |J zeam_zmotion.d|l 2022/9/28 14:43 84 KB
fem [ zcam_mvision.dll 2022/9/28 14:43 84 KB
|%] zcam_mindvision.dll 2022/9/28 14:43 57 KB
|_'| zcam_mcamera.d|| 2022/9/28 14:43 61 KB
|J zcam_huaray.dll 2022/9/2 11:00 63 KB
N |_'| zcam _file.dll 2022/9/28 14:43 2,647 KB
< |_'| zcam_dvpcamera.dll 2022/9/28 14:43 50 KB
| d zcam_daheng.dll 2022/9/28 14:43 S0 KB
|J zcam_basler.dll 2022/9/2 11:00 57 KB
|J veruntime140.dll 2018/11/20 9:38 84 KB
|_'| veomp140.dll 2018/11/20 9:38 151 KB
[4] uertbase.dll 315:20 976 KB
[ msver120.dil (413 15:20 941 KB
|_'| msvcp140.dll 3 15:20 619 KB
d msvep120.dll 3 15:20 545 KB
|J mfc140.dll f4/13 15:20 5,896 KB
|J 7zdll 201972722 0:00 1,640 KB
ﬂ'& MotionRT710.exe 2022/10/27 17:21 514 KB
[l 77 ave 201072 £22 N0 RS 458 KR

< Driver_signed: The driver folder, which contains MotionRT7 driver installation
information files, ECAT protocol installation information, installation wizard
software, and may also include security directory files, sys system files, and

signature files.

MotionRT7 » driver signed

=W EnrHEs =R i

& dpinst_amd64d.exe 2022/9/6 11:21 RIFRER 1,026 KB
=4 ZMotionRt64.cat 2022/10/30 23:.47 =xB= 13 KB
>':_'.. ZMotionRi64.inf 2022/10/18 19:06 FEEE 4 KB
] /10, =

7| ZMotionRt64.sys 2022/10/30 23:47 Eotsramy las 4966 KB

Y
:{J ZMotionRtPacket.inf 2022/10/18 12:06 =EAER 2 KB

® Dpinst_amd64.exe: installation wizard software.
® ZMotionRT64.cat: digital signature file of the driver.

® ZMotionRT64.inf: MotionRT7 software driver installation information, browse
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the folder to select the file when installing the driver.
ZMotionRT64.sys: system file.
ZMotionRTPacket.inf: bus protocol installation information, install the EACT

bus protocol, browse folder to select this file.

¢

flash: controller system folder.
Udisk: U disk folder.

< Xplcterm: xplc screen folder, which contains xplcterm software, which is displayed

¢

as a screen when using HMI.

» MotionRT7 Drive Installation:
After obtaining the installation package of MotionRT7, unzip the installation

package to the location of your choice, as shown below:

Al > & (E) > MotionRT7 v o E="Mol ;m - P
&5 : X EH =8 T e « 4 [ WEE > EH(E) > MotionRT7 >
B MotionRT7_1027- -~ -~ Senn s s “CnRAR EEESZ. 126 -
HED # s -
EERREHER o s xplcterm
B H WinRAR (W) ¥ = flash
B EETEA).. Y driver_signed
(| — & viib.dl
B #2/E3) MotionRT7_1028signed\(E) =& J zvapplib.dll
@ Editwith Noteped++ 7.23-1 BEME 5 zcam oz
o demo £ zcam _zmucbase.dll
e T’w‘"ﬂ*’ﬁ . 2] zcam_zmotion.dl
== 4] zcam_mvision.dl
A ’ = j 2cam_minduision.dl
& smEsEwes > & WesHE ] zcam mcameradil
B Ewesais > - [ zcam_huaray.dl
) 2] zcam_file.dll
# TortoisesVN > i Wm0 Q) B zcam_dvpcamera.dil
EERE - ) 2] zcam_daheng.dl
FEEEEE = B ) 7] zcam basler.dll
- B F [ veruntime140.dll
Rl ) vcomp140.dll
BEBIN) o 4] uertbasedll
] mever120.dl
=10 [ msvep140.dl
248 ) mevept20.dll
BIEEAFS) [2] mfer40.dll
ED) [ 7zdl
) i MotionRT710.exe
[0 Tz.exe
E=E B MotionRT7_1028signed.rar

3.1.1.2.1. When there is no PCI card device.

is

1. In the device manager, the menu: "Operation” - "Add Obsolete Hardware”, if there

no "Operation”, right click to add it.
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& rEnEE
ZHEHE| BfEw I 00 EEEIH)
4 = = S
& e T | 20z10a07GAUR
~ [['é = BEIFTEINLO IDE ATA/ATAPI 5188
c WSD FTEHEHHER
e FEI(H) _ gomm
) HEvrifse M@ R
M M EHHE - EEEIEEIER
@) a2 G FREEESIEE
A aeeEs = FTEARABY
v 5 = =0 FTEOHL
- EaeE @ =0 (CoM # LPT)
B, BEMEmES 0 HHE

o nsE
e

AETENEE

0 wenss

B srisa

| =E. W
0 sianEEshee

§ EEsTosEss
I Eees

F EEES

in Esnas

o SrEEs

i SmE s

2. After that, below interface will pop up, click “next".

TR

EAS.

BERbER,

MR sk RN e S

EASHERIrEEREERRY, Lt sElERL
Windows FEESFHREEERE.

WREESRARF, BEFfasERIRERbt, NEAER

A memumes CD, Ereslla", XAEME
B, FMdlisrasd CD SRR MNER.

3. Then, in below window, select the second one (install the hardware that is selected

from the list manually).
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i NG

BA RSB RR SRR

ETASALEEREAFTATENEE, BE, NRFNERZ =R TRESEN, 7
AILLTIRIRER,

{RAESHHA?
O BEHEhZRRHIES)(S)
® EHFIHAFBIRROTGER)(M)

e

4. Select "display all devices”, then click "next".

AN
MELTRIRE, HEEREaEErR

MEAEFFEENRGEE, SR D TRERE"

BRI (H):

§ Hikvision USB3 Vision Cameras

= IDE ATA/ATAPI f=8iIE%

[AIIEEE 1284.4 EFIEON]

FSIIEEE 1284.4 2%

@ IEEE 1304 T8I

= |EEE 1667 IEMRRIIERIAE

@ Media Center Extenders o

< 2@ [ T - W

5. Choose to install from disk, (all options are default items, no need to choose

manufacturer and model)
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EEERALE RN ERER

7)  EEEEEAEN SRS, ARRE T8, ISFlaasEsilRFRE,
BRI AEESE

= Al B S

(IEEE 1667 3= ACT) [5] Generic IEEE 1667 ACT
(IEEE 1667 SIS
(Standard system devices)

(FEE MTP i88) v
< >

o ETEEFEEImTES. MEEEZZ(H)...

<20 [[F2mv-]  ms |

6. Then, below window appears:

(1) Click “browse".
(2) Open the file path MotionRT7\driver_signed\ZMotionRt64.inf under MotionRT7.

(3) Open ZMotionRt64.inf file.

H i n
(4) Click "OK".
M PC-20210407GAUR | @
Eh N
SRR R ST B
P EJ & =t X
| e 4 1| memme: || driver signed v @® rm-
EASEEE, SR PR — ~ .
-E & s G 2 EMAS ES
= e —"
il H @ ZMotionRiPacket.inf 2022/10/18 19:06 =
SEEE T EREC): 1
A v‘ I HS(E)... I[ . 3 s
1 FHEM: | ZMotionResdin v o
ZHmET): | SSEE (i) » o
o
e e =
T

7. After that, directly click "Next".
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‘; B w5
THO #EEA) BEY EUH
= 2m HMm=

& anEEEs) v A PC-20210407GAUR %
v [} B=IR » =@ IDE ATAJATAP! 2%IE8 3
» (D) ESitues » PR WSD FTEHRGESF [Py >

) @ wuEE , O sas

S - ) @ eTH R
> & FwEE ) - EREDR BEENEBAERNC BT
» () te88 ) G NN
A emEEn > 7 FTEDRADY
v 2 = » = AN ’ - .
P , § WO (COMA LD ? W. RERE T—2, NRFLALAESSOTNRTONE.
) Ty BEORERT » W ™
> LR
) R
' B AERAGE
| meeR I
. e i

. § RW. Remmew | | P9ZMotionRT Controler
. () REOREEEE
. § ABRGomLYE
) & BeRs

. @ RaEEs

> :;’f‘” ] RAEDEFCSINTEE, ARESAM.-
) o WEsRAEE

LB EE

8. The same, click “Next".
I

PSS EERERNEG

ek

( 5\I
T

ZMotionRT Controller.

BiTATSRAONEN, ERE T2

< F—EB) [ 25N = Bl

9. The last step, click “complete”. If there is ZMotionRT Controller in the device
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manager, the installation is successful.

&
XD RBfER) BEY BN
e 2mHEM S8
& HENsEEE [~ A Pc-20210407GAUR T
v éi“g.; _— -2 IDE ATA;A;::‘I! 1;“ .
g ) R WSD $THIRA anEEs
@ ssmus @ ZMotion_Device Bsan r
n RET= 0O s
& TeFeing e ]
& e - EEEn
A gweEEs Qu THFEWE
vigea = IS
-~ EEEE = 1E
b BmesuBEEy @ ®O0 (comLen
I
[ B
R ASTE o
§ wegs
B soeaes
§ =R, SamevE
@ REOMEHEE
§ RARGSESNE
o BeaE
P s
a EREw
§ DREES
§ WG

IEFES ORI S

TR7 TIEE:
g ZMotionRT Controller.

Windows ERENEMIRSEWE,

ERXDESG, BRI R,

3.1.1.2.2. When there is the PCI card device.

Method 1: install automatically

Use the built-in installation wizard software dpinst_amd64.exe in the driver directory to

automatically install, and the specific operation is according to the software guide.

A =3 == driver_signed
I B¥ =E AEESTR
= A e EEIEE = EENE - [ maF- Hesms
= = ] W
B U B meieizsz | | X =] 1t - e ooaEEmH
EEI 5 EE BYE 58N He EB5E §E B L 1 Sk
E 4 v ST T eEmza O .
SR E =] #E 17 iz
&« ~ » ARNE » #MER) s RTTI0 » RTHEEEH » m0924 signed? » driver_signed v | B TE driver_signe
2] = 5 E ; =2 AR 28 il
= BR * & dpinst amdbd.axe 2022/9/6 11:21
=1 I - =F nRt6d.cat 2
RTHEZSH M atianRtbd.ind
IMoticnRT7E [] ZMotionfted.sys ]
Fi ] [5] ZMotionRtPacketinf 2 KB
ElEIRSE
M WPSEE
o
i EEE(C)
= ST D0

Note: If there is no PCI device, the software cannot be installed successfully, only the
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ZMotionRT64.sys file can be installed! !
Method 2: install manually

1. Open the Device Manager menu and select the PCI device in Other Devices.

i A ETE — m} =
MR A EERN EENH
e am B BHE T EXE
& R v M MIS-EYCZAYCMFMAR it
. I0E ATAMTAR 20080 ]
= WD FTEI SRS ;
& MMotian_Device EEaE
[l
o T
- EEIETE
iy TiREEE
= TR
=0 com & e
= R
o =R
="
v | mioas
i Fo
Bi POEE
/ Bi PO e
§i M St
W ANETEE
i waE
F amitisis
i mE. R N
) B
7 EEmTasEE
P R
= BRaE
W G
i EEREA O

2. If there are multiple PCI devices, right-click "Properties” to view detailed information,
select "Hardware ID" for properties, and confirm that it is a PCI device starting with
PCI\VEN_EF34&DEV_1000&.
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el B BT R

B EawEr SEEE Zu wE

u F'Cliﬂ‘i\

EMER

@ 1d v
na A\
PCIVWEM_EF24&DEY 100085UBSYS 1000EF34BREY 37 \

PCPVEM_EFZADEV 10008 5UBEYE 1000EF2A
PCNVEM _EFF4&DEV 10008CC 123612
PCNVEMN _EFR4ADEV 1000&CC 1236

[ m= || =&

3. Find PCI Device, right-click to select “update drive program”.

F s

- o *
IR AR ST WENH)
o ARl R E R REX
& EnNEEE w B ME-EVCTEYCMAMAR ET
w il 2RIR + o IDE ATAJATAP| F2R38 A .
» (D) St + 57 WD FIETEGHES
. [ PAEEES . & TMoton Devics R d
¢ o) EEmmia= » O B
» B FRSINE » [ e
R H v = HEETE
M e v G TR
v BER » o FIEIELR
ol =y _gi- » i@ &0 [com e
i, ESSIREEE » O
+ I Rl
» B2 S
w» i EitRE
PO
[ s
& FC
[ T
AN
s s
» P BB
sy EE e
» [ RieAEtEEeE
> § ERETRSEE .
. @ mazen update drive program
s TmEE
» I EFERR
[ o
2D.A L. e e D i =

4. Select "browse my PC to check drive program”.
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op——
EEF WA EEY) REH)
| nm = @mE X
) w A MG-[VCIOVCMPMAR B
« [ =eTH g |DE ATAJATAF A -
3 @Eﬁi—i!ﬂ? I B R LR e et [-Fr e
o p—— * " '
v @l R i =sEoRy . o EE
» B THAF0E

Jrpe— R

v o BEEEEE = BEEERIHEFS)
Wirdows FEEFIES B = e e FEmEE, FeRsRrErRism b,

= DREEREeRR BRI rER)
= MERTENRRES.

/browse my PC to check drive program”

" v SRS

5. Click "browse", and select driver folder.

&« 1 EEFESESF - POESE
S THEL EREREERE

Tk MM ST e

| DAr1118driver ~ | E(R)...

D aETTa() /
broswe

= RN ITEYL EAIT BEsESEREZI iR L)
U EEE TS fEEEnT EEER. Ll SsIEETE SnF=EaE
.

[ F=n || B

6. Click "next step".



Zmotion PC Programming Manual V2.1.1

« | EEENEE - PCEE
HSTHEA, YRR

L rERREETER

R

ChUsershuseryDesktop| 09248 driver

[ EEF )

= NI EN R FEIRERERT TSR (L)
PSR B S S RS, LR SesET R 2 anAraE e

E.

x|

[ TN

Bhg |

7. Wait until installed, click close.

i SFEFHEF - ZMotionRT Cantraller,
Windows ERINEFF{REIERER
Windows BEERHEEHERTET:

ﬁ IMotionRT Controller.
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8. If there is ZMotionRTController in the device manager, the installation is successful.

& HENEE

3P =fEA) =FJ(V)
o« 2m HE B

#EEN(H)

& HENSEEE) v M MS-EYCZBYCMFMAR
v | E&TE =@ IDE ATA/ATAP| £5158
O EEitaes 7= WSD FIEiSat2res
EREESE v @ ZMotion_Device
| HEE= ¥ ZMotionRT Controller.
& Tinmin [ ==
(&) e (D f&=es
A EEEEsS - SRR
v 8 Fe Su TRIEERIEE
- maeE = TENIAF
o BENARES @ =0 (oM A LPT)
B B
[ ===
g2
3.1.1.2.3. Ordinary Network Card Install EtherCAT Bus Protocol

MotionRT710 supports the ECAT network port of XPCI/XPCIE, and also supports the
common network port of the computer as ECAT.
1. Open control panel, in Windows network connection interface, select the network

port that needs to be used as the bus, right-click Properties->Installation->Protocol-

>Add.
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& SR Internet\ FIFEEE

U« FUHEED Internet > REEE o || W A EE % R
. : = AE mE .
E=E TEEREEE  DEETEE EesiEs sk | EunsEnaE B~ O
"~ | VMware Network Adapter = | VMware Netw IEETIER: EERETRET x
VMnet1 VMnets .
== e & Realtek PCle GbE Family Contraller
P - BEE ThREER(C):
| Lbm
&L’._ FiE 5 Hze
W7 Reatiekpcie @ 2AE IS ERTHIRE O):  BEs
oW B Microsoft FisEESE ~ m
BED TBYMuware Bridge Protacol
G mEG T Microsoft FIERITHITTEINAE o
e — TAGigE Camera NDIS LightWeight Filter o " N [y
AR R SRR B S,
SRS T TwinCAT RT-Ethernet Filter Driver .
9 BROD THHIK GiGEVision Image Filter Driver
K === T MindVision Gige LightWeight Filter 1.5.2.51
1 |g BER | oS grEmitIRE ©
< - >
=
SHN)... W) BER)
=

SeIFRETHEIAE Microsoft FIZE FATHE.

2. Select “installation from disk”.

-~

EERETY X

BHFESBONENY, ARREZRE, AREEXNDENTERS, §
- BE NHESE,

] PN
TR
ZMotion Corp.

[ RAEDEFELISTEE. o NREEH)..
SREA /A RIREEZ REE

®’E B

3. Brower drive position, select "ZMotionRtPacket.inf".
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© s X
EHERE(T): | driver V] 6 ’ = '
g(j 5 : B2
[~={=]
BrEEamE E’.&g ' 2022/7/12 8:38
| ZMotionRt64.inf 2022/7/3 18:31
- >f__] ZMotionRtPacket.inf 2022/5/29 18:11
&m

E
=

gt
¢ . N
e ZiFR lﬂloti onRtPacket. inf v I I TF(0) I
4. Click "ok".
MEE=E s
O EAsEEMEss ASRECE FEETre ——
My =
Eig
SR EREREC):

FART710\RTREZiEC\rt0924 _signed2\driver_sign¢ . SS(B)...

5. Select "ZMotionRT64PacketProtocolDriver" in network protocol, then click “ok".
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RSN ? *

BRSNS, AERERE.

e

= FMotionRTE4 Packet Protocal Diniver

SiEERH A ETEESEEEE

6. After completion, there will be an additional "ZMotionRT64 Packet Protocol Driver" in

the Ethernet attribute protocol, which means the installation is successful.
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7Lk Bt
ME HE
=R

& Realtek PCle GbE Family Controller

EE(C)..
IEEEER B (O):

o Internet #HUHEE 4 (TCP/IPv4) M
4 Microsoft M SRR HEIFERRMY

4 Microsoft LLDP #HEERNER

o Internet HHUHEEE 6 (TCP/IPvE)

o FEREER - EIEATER

: ZMotionRT64 Packet Protocal Driver I

A RS 2IREEE I/0 BERF

s TwinCAT Ethernet Protocol for All Network Adapters ¥

MR R ERIR R RO R

>
=E(N)... EE(U) EiE(R)
Ek
SRR ENIRE Microsoft S ERIERE.
i Bl

3.1.1.3. MotionRT Control Panel

> Mian Interface
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| & MotionRT710 — X
RTist(—)- MotionRT?/2 MotionRT List (). RTIER
£} MotionRT1,NoXPci 1|
i VCgrd1.E(.—at_:Eth,\DEVICE‘t.{02F3E-1CD-32E5—4FF9-91EB-SDBJ!‘ |_Updatecard |5 |
B - [ Geense [ |
| Config 7
AddEct | 8
Start 9
<| ’ Stop 10
25/11/2022 17:13:42:404RT start.
25/11/2022 17:13:45:732RT stop. RT Functions

(Z)RTEEXERE RT Messages

(1) MotionRT List:

That is, the list of PCI cards currently present on the computer

[1]: PCI card model, NoXPci means no card

[2]: Type of card.

[3]: ID of the card. Ecat-Eth refers to the network port used when there is no card.

[4]: The dialing address of the card. When there is no card, it means the unique number

of the network card

(2) RT Messages (dialogue area):
A message dialog box for interaction between the console and each card.

(3) RT Functions Area:

[5]: UpdateCard: refresh the configuration information of the card, and save it, and
automatically load the configuration information when the console is opened next time.
When using it for the first time, you need to manually add the card number information

(AddEcat), as shown in the figure below:
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d% MotionRT710 — >
CardConfig x
Scanlst: Configlist: UpdateCard |
=l M.otionF'.Tl,chPd El- M_oﬁcnRTl,Node
/" 2rd 1, Ecat-Eth, \DEVICE | (BDE 7 1R | {...¥Card1,Ecat-Eth, \DEVICE\{BD&7198 License

AddEth Config

AddEcat

Start

Stop

4 il

[6]: License function interface.

TrialLicense >
[~ Robot [~ Robots
[T cam [ Hw
[~ Zvision

Mator: I vI
Maotion: I vI

License: | MOB ZV CAMR1R6 AX32
Bnig
Function ‘ Description
Robort Ordinary robotic arm.
Roborté 6 axes and robotic arms are with below 6 axes.
Cam Camera functions
HW Hardware position comparison output function.
ZVision Time instruction function.
Motor The number of actual motors.
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Valid motion control functions:
MOO: point to point
MO1: point to point, electronic cam.

MO2: point to point, electronic cam, linear interpolation.

Motion _ _ _ ) _ )
MOG6: point to point, electronic cam, linear interpolation,
circular interpolation.

MO8: point to point, electronic cam, linear interpolation,
circular interpolation, continuous interpolation.

_ It is used to display the widow that saves License

License

parameters configuration.

[7]: Config configuration interface.

Config >
Total Memery |255 mbytes
Cpu Usage |9':' %o
Hrrii rum |2 1-4
Hmi size |55-"’r235‘8'1J 128k-100m
Zvison Latin num |"Jr 18
Zvision Latin size |5242880 128k-100m
Zar size |335 54432 128k-517m
Task num | 15 2-30
Array space |25vauuun 128k-10m
Zvobj num |204B 20453-16000
Sub num |‘"3"="E 256-10000
Com num |D -8
Eth num |2 0-12
Ethcustom num |C| 0-12
3Dsolid num |128 16-512

[ AutoRunApp [ AutoRunRT [ RHogSave

BL:A

Function Description

Total memory, including the memory occupied by all the
Total Memery spaces in the controller that can save data, such as, array

space, Zar file size, channel size, hmi resolution, etc,, it is
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best to set value above 200.

Cpu Usage CPU usage limit.
Hmi num The number of Hmi that can be used.
Hmi size The resolution of Hmi.

Zvision Latin num

Vision channels.

Zvision Latin size

Single vision channel size.

Zar size Zar file size.
Task num The number of tasks that can be executed.
Array Space Assigned array space.
Zvobj num The number of Zvobject.
Sub num The number of max sub-function.
Com num The number of serial ports.
Eth num The number of network ports PORT, the set value should be

smaller than the max value.

Ethcustom num

Customized Ethernet PORT numbers.

3Dsolid num The number of 3D solids.

AutoRunApp Open the software automatically when power on.
AutoRunRT Automatically run RT software when power on.
RtLogSave Save logs into log file.

[8]: AddEcat

Add connectable card.

[9]: Start

Start the MotionRT button, after starting, you can connect the control card.

[10]: Stop

Stop the MotionRT button, after stopping, the control card cannot be connected.

3.1.2.Routine

3.1.2.1.

Connect to controller through Ethernet

It shows link controller by Ethernet, if it fails, error codes will be printed.
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// test1.cpp: define the entry point of control panel application program
/l

#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{

if (ret)//if it is not O, fail

{

printf("%s return code is %d\n", command, ret);

}

}

int _tmain(int argc, _TCHAR* argV[])

{

char *ip_addr = (char *)"127.0.0.1" //Controller IP address is 192.168.0.11,
simulator IP address is 127.0.0.1, it needs to open simulator, then use it to connect.

ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;

getchar();

return -1;

}

printf("Success to connect controller'\n");

//get motion types}

Sleep(2000);

ret = ZAux_Close(handle); //close the connection
commandCheckHandler("ZAux_Close", ret) ;//judge whether the command is
executed successfully.

printf("connection closed\n");




Zmotion’ Zmotion PC Programming Manual V2.1.1

handle = NULL;
return O;

}

3.1.2.2. Connect to controller through Serial Port

// test1.cpp: define the entry point of control panel application program
/l

#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//if it is not O, fail
{
printf("%s return code is %d\n", command, ret);
}
}

int _tmain(int argc, _TCHAR* argV[])
{

ZMC_HANDLE handle = NULL; //link the returned handle
uint32 comid = 1; //connected COM port
int ret = ZAux_OpenCom(comid,&handle); //COM1 connects to controller

commandCheckHandler("ZAux_OpenCom”, ret);
if (ERR_SUCCESS != ret)

{
printf("serial connect failed!\n");
handle = NULL;
}
else
{
printf("serial connect succeeded!\n");
}

uint32 dwBaudRate = 38400; //baud rate 38400
uint32 dwByteSize = 8; //8-bit data bit
uint32 dwParity = 0;  //no parity +
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uint32 dwStopBits = 0; ///stop bit

ret = ZAux_SetComDefaultBaud(dwBaudRate, dwByteSize, dwParity,
dwStopBits); //set serial port communication parameters

commandCheckHandler("ZAux_SetComDefaultBaud”, ret);

//do something...

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the command is
executed successfully.

printf("connection closed\n");

handle = NULL;

return O;

3.1.2.3. Connect to Controller through PCI

If it fails, error codes will be printed, and return directly.

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//if it is not O, fail
{
printf("%s return code is %d\n", command, ret);
}
}

int _tmain(int argc, _TCHAR* argV[])

{
ZMC_HANDLE handle = NULL; //link returned handle
uint32 cardnumcardnum = 0; //PCIO

int ret = ZAux_OpenPci(cardnumcardnum, &handle); ////connect to controller
through Ethernet

commandCheckHandler("ZAux_OpenPci", ret);

if (ERR_SUCCESS != ret)
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{
printf("PCI connect failed'\n");
Sleep(3000);
handle = NULL;
return O;
}
else
{
printf("PCI connect succeeded'\n");
}

//do something.....
Sleep(3000);

ret = ZAux_Close(handle);
commandCheckHandler("ZAux_OpenPci", ret);
return 0;

3.1.2.4. Modify IP Address

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{

if (ret)// if it is not 0, fail

{

printf("%s return code is %d\n", command, ret);

}
}
int _tmain(int argc, _TCHAR=* argv([])
{

char *ip_addr = (char *)"127.0.0.1"; //simulator IP address, it needs to
open the simulator.

ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
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}

ret =

ZAux_Setlp( handle,(char *)"192.168.0.11");//simulator IP can't be
modified, only controller IP can be modified, this routine is for introducing, so
connect to the simulator.

commandCheckHandler("ZAux_Close", ret) ;//judge whether the command is
executed successfully

//get the motion type}
Sleep(2000);
handle = NULL;
return O;

printf("fail to connect controller'\n");
handle = NULL;
getchar();
return -1,

printf("success to connect controller\n");

3.1.2.5. MotionRT Connection

Connect to MotionRT, first to open MotionRT control panel:

IAEFIR

= BRI

O,

Open the console, configure the configuration, and click

connection.
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[4] zvapplibdil
2] zcam zzioa.dll
[2] zeam_zmvebase.dll
[%] zeam_zmotion.dll
[5] zeam_mvision.dll
4] zcam_mindvision.dll
4] zcam meamera.di
[5] zeam_huaray.dil
[2] zeam _file.dll
[] zcam_dvpcameradil
] zeam_daheng.dil
[#] zcam basler.dll
[2] veruntime140.dll
[] veomp140.dll
[ uertbase.dll
[4] msverizo.dil
[4] msvep140.dll
[] msvep120.dll
[2] mfc140.dil
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% MotionRT710.exe
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& MotionRT7_1028signed.rar
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&% MotionRT710 - >
RTlist:
----- MaotionRT1,MoXPci, Running UpdateCard |
License |
Config |
AddEcat |
Stop |
23/11/2022 19:54:54:221RT start.
Note: zmotion.dll version must be above 3.8.8.50.
// test1.cpp: define the entry point of control panel application program.
//
#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"
void commandCheckHandler(const char *command, int ret)
{
if (ret)//if it is not 0, fail.
{
printf("%s return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR=* argVv[])
{
ZMC_HANDLE handle = NULL; //link handle
char MotionID[32]=""; //no requirements for character strings,

character strings can be filled.
int ret=ZAux_FastOpen(5, MotionID,1000 ,&handle); //link to MotionRT

if ERR_SUCCESS != ret)
{
printf("fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
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printf("success to connect controller'\n");

//get the motion type}
Sleep(2000);

handle = NULL,;

return O;

3.2.Get Controller Information

3.2.1.Emphasis

In order to facilitate the user to check the relevant information of the motion
controller, two functions, ZAux_GetControllerinfo and ZAux_GetSysSpecification, are

provided to obtain the relevant information of the controller.

Controller model type, controller software version (firmware version), unique ID of
the controller, maximum number of virtual axes of the controller, maximum number of
motors of the controller, maximum number of IN, OUT, AD, and DA of the controller, and
system date of the controller, controller system time and other parameters can be
obtained. If you want to get more controller parameters, you can send “ZAux_Execute”

command, and use the string "?*max" or "?*set" to get more controller parameters.

3.2.2.Routines

3.2.2.1. Controller Messages

This routine mainly demonstrates how to obtain the relevant information of the

controller through instructions.

// test1.cpp: define the entry point of control panel application program.
//

#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)
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{ if (ret)//if it is not O, fail
{ printf("%s return code is %d\n", command, ret);
\ }
int _tmain(int argc, _-TCHAR* argv[])
{char *ip_addr = (char *)"127.0.0.1"; //controller factory default IP address is

192.168.0.11, simulator IP address is 127.0.0.1, it needs to open the simulator for
connection through simulator.

ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller

if (ERR_SUCCESS != ret)

{
printf("fail to connect controller! \n");
handle = NULL;
getchar();
return -1,
}
printf("success to connect controller! \n");
char SoftTypes[20];
char SoftVersions[20];

char ControllerIDs[20];

ret = ZAux_GetControllerinfo(handle,SoftTypes,SoftVersions,ControllerIDs);//get
control card information

commandCheckHandler("ZAux_GetControllerinfo”, ret) ;// judge whether the
command is executed successfully.

printf("SoftType = %s\n", SoftTypes); //print controller model

printf("SoftVersion = %s\n", SoftVersions); //print version No.

printf("Controllerld = %s\n", ControllerIDs); //print controller ID

uint16 Max_VirtuAxisesT;

uint8 Max_motorT;

uint8 Max_io1[4];

ret =
ZAux_GetSysSpecification(handle,&Max_VirtuAxises1,&Max_motor1,Max_io1);//get
the max specification of control card.

commandCheckHandler("ZAux_GetSysSpecification”, ret) ;//judge whether the
command is executed successfully.

printf("Max_VirtuAxises1 = %u\n", Max_VirtuAxises1); //max virtual axes

printf("Max_motor1 = %u\n", Max_motor1); //max motor axes

printf("Max_io1[0] = %u\n", Max_io1[0]); //max IN

printf("Max_io1[1] = %u\n", Max_io1[1]); //max out

printf("Max_io1[2] = %u\n", Max_io1[2]); //max AD

printf("Max_io1[3] = %u\n", Max_io1[3]); //max DA

Sleep(2000);

ret = ZAux_Close( handle);//close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the command is
executed successfully.

handle = NULL;

return O;
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B

Running result:
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Chapter IV Set Motion Control Parameters

In the motion control system, the object of motion control is called "axis", and a
motor-controlled motion platform in the motion control system is called a motion axis.
Each motion axis has only one degree of freedom and can do linear motion or rotary

motion.

The classification of Zmotion motion control card axes is as follows:

Axis Type ‘ Description

Use the pulse axis interface, EtherCAT bus or RTEX bus interface of the
Motor Axis controller to connect with the driver, assign the axis No. to the device,
and use one motor as one axis.

The virtual axis is within the motion controller, and a real drive is not
Virtual Axis | used. Or it is used as a virtual master axis for synchronous control and
as a Cartesian axis in the robot algorithm.

Use the controller's local encoder axis interface, and assign it as the

Encoder Axis .
actual encoder input usage.

Motor axis: it actively operates, the motor moves according to the pulses sent by
the controller. The number of pulses sent is determined by (motion parameter
variation)*(Units set by ZAux_Direct_SetUnits), and the target demand position is

reflected by the planning position parameter of ZAux_Direct_GetDpos.

Encoder axis: it passively operates, the encoder follows the rotation of the motor,
generates pulses, and feeds back to the controller. The number of pulses received by the
controller is determined by calling ZAux_Direct_GetEncoder, and the encoder feedback
position is reflected by the feedback position parameter obtained by
ZAux_Direct_GetMpos.

After the user connects a whole system (including motion controller, drive, motor),
how to check the status of the whole system? How to configure this system? How to
check the alarm information? How to configure speed, acceleration and deceleration?
This chapter will introduce which states the user can detect and how to detect, and how

to configure motion control parameters.
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4.1.Basic Parameters of Motion
4.1.1.Emphasis

4.1.1.1. Axis States

Get the various statuses of the axis through the ZAux_Direct_GetAxisStatus
command. The value is displayed in decimal, and the status is judged by the

corresponding bit in binary. Multiple errors can occur at the same time.

The axis status word is defined as follows:

Bit Description Print Values

1 Alarm: Follow-sup errors exceed 2 2h

2 Error of communication with remote axis 4 4h

3 Remote driver alarms 8 8h

4 Forward hard position limit 16 10h

5 Reverse hard position limit 32 20h

6 While finding the origin 64 40h

7 HOLD speed keeps signal input 128 80h

8 Error: Follow-up error out of limit 256 100h

9 Exceed forward soft position limit 512 200h
10 Exceed reverse soft position limit 1024 400h
11 CANCEL is in execution 2048 800h
12 Pulse frequency exceeds MAX_SPEED, it needs to 4096 1000h

modify the speed (slow down) or MAX_SPEED

14 Robot instruction coordinates error 16384 4000h
18 Abnormal power 262144 40000h
21 Fail to trigger special motion instruction in motion | 2097152 | 200000h
22 Alarm signal inputs 4194304 | 400000h
23 Axis has entered in pause state 8388608 | 800000h

Call ZAux_Direct_GetAxisStopReason to view the axis history stop reasons, and

write 0 to clear, bit by bit latch, and the latch is the axis status information.

Call ZAux_Direct_Getlfldle to judge whether the motion command added to the axis

is completed, return 0 during the motion, and return -1 when the motion ends.
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4.1.1.2. Axis Type

The axis type calls the ZAux_Direct_SetAtype/ZAux_Direct_GetAtype (ATYPE)
command to configure according to the characteristics of the current axis. When the
user program is initialized, the configuration of the axis type should be completed as

soon as possible. If the type does not match, an error will be reported.
All unassigned axes default to virtual axes with an ATYPE of 0.

The axis types supported by the controller are as follows:

Atype Description

0 Virtual axis

Servo or stepper of pulse direction

Servo controlled by analog signal (reserved)

Quadrature encoder

Pulse directional output + quadrature encoder input

Pulse directional output + pulse directional encoder input

Encoder of pulse directional method

Servo or stepper of pulse direction + EZ signal input

Expand servo or stepper of pulse direction through ZCAN

Expand quadrature encoder through ZCAN

Expand encoder of pulse direction through ZCAN

Galvanometer type, with galvanometer status feedback.

Bit 2 of AXISSTATUS will be set if the galvanometer cannot be connected,
and ENCODER will return to the original sending position, the unit is pulse.
ZMC408SCAN supports.

Galvanometer axis type, need controller support.

The default system period is 250us, and the galvanometer refresh period
21 is 50us, which is related to the firmware.

All motion control instructions of common axes can be used, and mixed
interpolation of galvanometer axes and other axis types is supported
Galvanometer type, with galvanometer status feedback.

Bit2 of AXISSTATUS will be set if the galvanometer cannot be connected,
and bit3 of AXISSTATUS will be set when the galvanometer alarms. MPOS
22 will return to the feedback position (MPOS), and the anti-correction
process will be performed. ENCODER will return to the original feedback
position.

ZMCA408SCAN supports.

Remote encoder axis type.

24 The ZHD500X uses the handwheel, and the firmware version of the
controller 5 series 20180404 or above is required to support it.

50 RTEX cycle position mode, need RTEX controller.

51 RTEX cycle speed mode, need RTEX controller.
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RTEX cycle torque mode, need RTEX controller.

52 Please close driver 2 degrees of freedom control mode firstly, and set
speed limit.

65 EtherCAT cycle position mode, need EtherCAT controller.

EtherCAT cycle speed mode, need EtherCAT controller.

06 DRIVE_PRODILE needs to be set as 20 or above.
67 EtherCAT cycle torque mode, need EtherCAT controller.
DRIVE_PRODILE needs to be set as 30 or above.
70 ECAT self-defined operation, it only reads data of encoder, need EtherCAT

controller.

1. Axis type (ZAux_Direct_SetAtype)=0: virtual axis

When multi-axis synchronous motion can be used as the main axis of the machine,

the slave axes all follow this virtual main axis.

As the superposition axis of other axes, a virtual axis is superimposed on the actual
moving axis. These virtual axes can be set through the ADDAX command (axis

superposition), and then the motion of each virtual axis is superimposed on the real axis.
2. Axis type (ZAux_Direct_SetAtype)=1 or 7: pulse axis

The movement of the axis is controlled by the controller sending pulses, the
direction of the pulses determines the steering of the motor, and the speed of the axis

movement is controlled according to the frequency of the pulses sent.
3. Axis type (ZAux_Direct_SetAtype)=3 or 6: encoder axis

When the encoder occupies one axis No. independently, the axis type can be 3 or 6

according to the encoder type.

4. Axis type (ZAux_Direct_SetAtype) = 4: pulse axis and encoder axis share the axis
No.

When the current pulse axis has encoder feedback, the axis type is set to 4, and the

pulse output and encoder input signals are on the same axis.
5. Axis type (ZAux_Direct_SetAtype)=8: CAN extended axis

When the CAN bus extension axis is used, the axis type of the extended pulse axis
is set to 8, and the axis type connected to the encoder axis on the extended axis is set to
9.

6. Axis type (ZAux_Direct_SetAtype)=21: galvanometer axis No.

When connecting to the laser galvanometer device, it needs to set the galvanometer
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axis type to 21, which is supported by some models of the laser galvanometer axis.
7. Axis type (ZAux_Direct_SetAtype)=50,51,52 : RTEX bus axis

When using the RTEX bus driver, the axis type can only be selected from the above
three, and the axis type (ZAux_Direct_SetAtype) = 50 is the position mode, using motion
commands to control the motor operation. The axis type (ZAux_Direct_SetAtype) = 51
means speed mode, under the speed mode, use DAC command to set the running speed
of the motor and keep running. The axis type (ZAux_Direct_SetAtype)=52 means torque

mode, use the DAC command to set the motor torque in torque mode and keep running.

To switch between speed and torque modes, to prevent accidents, firstly set DAC to

0 and then use the ZAux_Direct_SetAtype command to switch.

Note: before modifying the axis type (ZAux_Direct_SetAtype) and switching to the
torque mode, please set the first position of the drive parameter Pr6.47 to 0 and close
the 2-DOF control mode. Then set the speed limit by parameter Pr3.17. When the setting
value of Pr3.17 (speed limit selection) is 0, the speed limit is set by Pr3.21, and when the
setting value is 1, the speed limit value can be Pr3.21 or Pr3.22 when switching to

torque control through SL_SW.
8. Axis type (ZAux_Direct_SetAtype)=65,66,67: EtherCAT bus axis No.

When using the EtherCAT bus driver, the axis type can only be selected from the
above three, where the axis type (ZAux_Direct_SetAtype) = 65 is the position mode,
using motion commands to control the motor operation. The axis type
(ZAux_Direct_SetAtype) = 66 means speed mode, under the speed mode, use DAC
command to set the running speed of the motor and keep running. And here are two
speed units, pulse number/S and R/MIN, which are determined by the driver. The axis
type (ZAux_Direct_SetAtype)=67 means torque mode, use the DAC command to set the
motor torque in this torque mode, and run continuously, the DAC value range is 0-1000

in torque control mode, corresponding to 0-100%.

To switch between speed and torque modes, to prevent accidents, firstly set DAC to

0 and then use the ZAux_Direct_SetAtype command to switch.

4.1.1.3. Axis Speed

The speed curve is generally divided into three stages: acceleration stage, constant
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speed stage, and deceleration stage, as shown in the figure below.

v Speed Curve

]=T0 1 A

acceleration constant deceleration

When the displacement is short, there may not be a constant velocity stage, only an

acceleration and deceleration stage, as shown in the figure below.

AV Speed Curve

DPOS —

T
acceleration deceleration

Commonly used speed commands include ZAux_Direct_SetSpeed (motion speed
configuration), ZAux_Direct_SetAccel (acceleration onfiguration), ZAux_Direct_SetDecel
(deceleration configuration) and ZAux_Direct_SetFastDec (fast deceleration and
deceleration configuration, it can be used to stop rapidly when there is emergency stop,
alarm or position limit). And the setting is completed when the axis parameters are

initialized , as the velocity reference for motion commands.
Ladder diagram curve:

If SRAMP is not set (set SRAMP as 0. Call ZAux_Direct_SetSramp to set), the speed
curve is a trapezoidal curve. In this speed planning mode, the speed curve changes

according to a trapezoidal curve. Keep the parameter values such as speed, acceleration
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and deceleration unchanged.

After the speed reaches the set value, it moves at a constant speed. If only the
acceleration is set, and when the deceleration is 0, the deceleration will automatically be
equal to the acceleration value. Generally, the corresponding acceleration and
deceleration is set before the motion, and do not modify it during the motion. Otherwise,
it will cause changes in the trajectory of the movement. As shown in the figure: S curve
time (ZAux_Direct_SetSramp)=0 (the acceleration and deceleration process is faster,

and the speed change has a greater impact on the machine tool.)

AV
Speed Curve

DPOS

0 acceleration constant deceleration

For example: suppose the target speed value (DPOS) is 100, the acceleration is
1000, and the deceleration is 1000, then:

Total acceleration time=100/1000=0.1s

Total deceleration time=100/1000=0.1s

S-curve:

By calling ZAux_Direct_SetSramp to set the appropriate acceleration and
deceleration rate of change, so that the speed curve is smooth, and the vibration is
reduced when the machine starts and stops or accelerates and decelerates. The value
of S-curve time (ZAux_Direct_SetSramp) ranges from 0 to trapezoidal acceleration time
(in ms). After setting, the acceleration and deceleration process will take longer for the
corresponding time. The longer the time, the smoother the speed curve. If the setting
time exceeds the trapezoidal acceleration time, proceed according to the trapezoidal

acceleration time.
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When the S-curve time (ZAux_Direct_SetSramp)=50, the S-curve is obtained as

follows: the acceleration and deceleration are softer.

» T
0 acceleration + 50 constant deceleration + 50
For example: suppose the target speed value (DPOS) is 100, the acceleration is

1000, the deceleration is 1000, and the S-curve time is 50ms, then:
Total acceleration time=100/1000 + 0.05=0.1s+0.05s=0.15s

Total deceleration time=100/1000 + =0.05=0.1s+0.05=0.15s

4.1.1.4. UNITS (Pulse Amount)

In the motion control device, when the mechanical structure is determined, the
transmission relationship between the motor and the mechanical device is fixed, and the
mechanical displacement generated by the motor per revolution is also fixed. The UNITS
pulse equivalent (ZAux_Direct_SetUnits) is the corresponding number of pulses per unit,

which can be unit distance, unit angle, etc., and supports 5 decimal places.

The controller uses the pulse equivalent (ZAux_Direct_SetUnits) as the basic unit,
and the target position, speed, acceleration and deceleration of the movement are all
performed with the pulse equivalent (ZAux_Direct_SetUnits) as the basic unit. After the
pulse equivalent (ZAux_Direct_SetUnits) is modified, the target position, Speed,
acceleration and deceleration, etc. will change proportionally with the pulse equivalent
(ZAux_Direct_SetUnits).

Assuming a pulse-type motion controller, the controller sends 1000 pulses, and the
equipment mechanism moves Tmm, then when the pulse equivalent units is set to 1000,

the move-related instructions in motion move 1Tmm, and 1000 pulses are actually sent.
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The speed setting is 100 user unit, that is T00mm/s, when controls axis to move 50 user

unit, actually it moves 50mm.
Syntax: ZAux_Direct_SetUnits (controller connection handle, axis No., variable)
Servo pulse equivalent setting:

Reduction ratio: that is, the transmission ratio of the deceleration device, which is a
kind of transmission ratio, and refers to the ratio of the instantaneous input speed to the

output speed in the deceleration mechanism

Thread lead: it is the axial distance that any point on the thread moves along the
same helix for one revolution. The pitch refers to the axial distance between the
corresponding points of two adjacent teeth on the thread, and the code is P. The lead of
a single-thread thread is equal to the pitch, and the lead of a multi-thread thread is

equal to the number of heads (n) multiplied by the pitch, that is, the lead S=nP

If the mechanism has a lead (in mm) and a reducer, the pulse equivalent should be

converted into mm as:

Pulse equivalent = electronic gear ratio * lead / encoder resolution * mechanical

reduction ratio
Note:

1. The motor rotates a circle, and the reducer output rotates b circles, then the

reduction ratio is: a:b

2. If the motor is directly connected to the screw, the mechanical reduction ratio is
1:1

3. If the axis is a rotary shaft, the lead is 360°.

4. The number of pulses per circle = encoder resolution / electronic gear ratio

Step pulse equivalent setting:
Step angle: a pulse, the angle at which the stepper motor rotates.

Subdivision: subdivide the step angle into N equal parts, then one pulse, the angle

at which the stepper motor rotates is "step angle/subdivision”.

The number of pulses for one revolution of the stepping motor. 360/(step

angle/subdivision)=360*subdivision/step angle
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Reduction ratio: that is, the transmission ratio of the deceleration device, which is a
kind of transmission ratio, and refers to the ratio of the instantaneous input speed to the

output speed in the deceleration mechanism

Thread lead: It is the axial distance that any point on the thread moves along the
same helix for one revolution. The pitch refers to the axial distance between the
corresponding points of two adjacent teeth on the thread, and the code is P. The lead of
a single-thread thread is equal to the pitch, and the lead of a multi-thread thread is

equal to the number of heads (n) multiplied by the pitch, that is, the lead S=nP

If the mechanism has a lead (in mm) and a reducer, the pulse equivalent should be

converted into mm as:

Pulse equivalent = lead/((360/(step angle/subdivision))*reduction ratio)=(lead*step

angle)/(360+*reduction ratio*subdivision)
Note:

1. The motor rotates a circle, and the reducer output rotates b circles, then the

reduction ratio is a:b.

2. If the motor is directly connected to the screw, the mechanical reduction ratio is
1:1

3. If the shaft is a rotary axis, the lead is 360°.

4. Lead: when the motor rotates one revolution, any point on its propulsion surface

advances in the axial direction.

5. The stepper motor defaults to take one step and turn at an angle of 1.8°. Then 1.8°
is the value of the step angle. Therefore, the stepper motor defaults to 360/1.8=200
pulses per revolution, but in some institutions, the precision requirements are high, and
1.8° is not suitable, so there is a subdivision setting on the driver. For example, there is a
5 subdivision on the driver, that is, the angle is reduced by 5 times, that is, 1.8/5=0.36,
which means that the angle of rotation of the motor every step is 0.36°, 360/0.36=1000

pulses per revolution.

The calculation methods of UNITS (pulse equivalent: ZAux_Direct_SetUnits) of

several common mechanical transmissions are shown in the table below.

Mechanic Picture Mechanic Encoder

Structure Example Specification Resolution
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4.1.2.Routine

4.1.2.1. Set getting axis basic motion parameters

// test1.cpp: define the entry point of control panel application program
/l

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail
{
printf("%s return code is %d\n", command, ret);
}
}

int _tmain(int argc, _TCHAR* argv[])

{

char *ip_addr = (char *)"127.0.0.1"; //controller factory IP address is
192.168.0.11, simulator IP address is 127.0.0.1, it needs to open the simulator when
using simulator.

ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller\n");

ZAux_Direct_SetAtype(handle, 0, 1); //set axis type of axis0 as 1
ZAux_Direct_SetUnits(handle, 0, 100); //set pulse amount of axis 0 as 100
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ZAux_Direct_SetSpeed(handle, 0, 200); //set speed of axis 0 as 200units/s

ZAux_Direct_SetAccel(handle, 0, 2000); //set acceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetDecel(handle, 0, 2000); //set deceleration of axis 0 as
2000units/s/s

float dpos;

int ifldle;

int status;

float DposValue;

int Atype;

float Units;

float Speed;

float Accel;

float Decel;

ret =ZAux_Direct_GetAtype(handle, 0, &Atype);  //get the axis type of axis 0

commandCheckHandler("ZAux_Direct_GetAtype", ret);//judge whether the
instruction is executed successfully

printf("axis type of axis OAtype = %d\n", Atype);

ret =ZAux_Direct_GetUnits(handle, 0, &Units); //get the pulse amount of axis 0

commandCheckHandler("ZAux_Direct_GetUnits", ret);//judge whether the
instruction is executed successfully

printf("pulse amount of axis OUnits = %f\n", Units);

ret =ZAux_Direct_GetSpeed(handle, 0, &Speed); //get the speed of axis 0

commandCheckHandler("ZAux_Direct_GetSpeed", ret);//judge whether the
instruction is executed successfully

printf("speed of axis 0Speed = %f\n", Speed);

ret =ZAux_Direct_GetAccel(handle, 0, &Accel); //get the acceleration of axis 0

commandCheckHandler("ZAux_Direct_GetAccel”, ret);//judge whether the
instruction is executed successfully

printf("acceleration of axis 0Accel = %f\n", Accel);

ret =ZAux_Direct_GetDecel(handle, 0, &Decel); //get the deceleration of axis 0

commandCheckHandler("ZAux_Direct_GetDecel", ret);//judge whether the

instruction is executed successfully

printf("deceleration of axis 0Decel = %f\n", Decel);

ret = ZAux_Direct_SetDpos( handle, 0, 0);//axis instruction position clearing
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commandCheckHandler("ZAux_Direct_SetDpos", ret);//judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetMpos( handle, 0, 0);//encoder feedback position clearing
commandCheckHandler("ZAux_Direct_SetMpos", ret);//judge whether the
instruction is executed successfully

ZAux_Trigger(handle);//oscilloscope trigger function

ret =ZAux_Direct_Single_Move( handle, 0, 500);

printf("drive axis 0 moves 500units\n");

commandCheckHandler("ZAux_Direct_SetDpos", ret);//judge whether the
instruction is executed successfully

Sleep(1000);

ret = ZAux_Direct_GetDpos(handle, 0, &dpos);  //get dpos
commandCheckHandler("ZAux_Direct_GetDpos", ret) ;//judge whether the
instruction is executed successfully

printf("after 1 second, axis 0 axis instruction position dpos = %f\n", dpos);

ret = ZAux_Direct_GetMpos(handle, 0, &DposValue);
commandCheckHandler("ZAux_Direct_GetMpos", ret) ;//judge whether the
instruction is executed successfully

printf("after 1 second, axis 0 encoder feedback position Mpos = %f\n",
DposValue);

ret = ZAux_Direct_Getlfldle(handle, 0, &ifldle); //get whether the current axis is
idle
commandCheckHandler("ZAux_Direct_GetlIfldle", ret) ;//judge whether the
instruction is executed successfully

printf("after 1 second, axis 0 motion state Idle: %s\n", ifldle ? "Stop” : "Running");

ret = ZAux_Direct_GetAxisStatus(handle, 0, &status); //get the axis state

commandCheckHandler("ZAux_Direct_GetAxisStatus”, ret) ;//judge whether the
instruction is executed successfully

printf("axis state AXISTATUS: %x h\n", status);

Sleep(2000);
ret = ZAux_Close(handle); //close the connection
commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully
printf("connection closed!\n");
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handle = NULL;

return O;
Out put waveform figure:
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4.1.2.2. Set getting axis basic parameters (with initial speed & S

curve)

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not 0, fail
{
printf("%s return code is %d\n", command, ret);
}
}

int _tmain(int argc, _TCHAR=* argv([])
{
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char *ip_addr = (char *)"127.0.0.1" //controller IP address
ZMC_HANDLE handle = NULL; // link handle

int ret = ZAux_OpenEth(ip_addr, &handle); // connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1,
}

printf("Success to connect controller\n");

ZAux_Direct_SetAtype(handle, 0, 1); //set axis type of axis 0 as 1

ZAux_Direct_SetUnits(handle, 0, 100); //set pulse amount of axis 0 as 100

ZAux_Direct_SetSpeed(handle, 0, 200); //set speed of axis 0 as 200units/s

ZAux_Direct_SetAccel(handle, 0, 2000); //set acceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetDecel(handle, 0, 2000); //set deceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetLspeed(handle, 0, 100); //set starting speed of axis 0 as
20units/s

ZAux_Direct_SetSramp(handle, 0, 200);//set S curve time of axis 0 as 200ms

float dpos;

int ifldle;

int status;

float DposValue;

int Atype;
float Units;
float Speed;
float Accel;
float Decel;
float Lspeed,;
float Sramp;

ret =ZAux_Direct_GetAtype(handle, 0, &Atype); //get the axis type of axis 0

commandCheckHandler("ZAux_Direct_GetAtype", ret);//judge whether the
instruction is executed successfully

printf("axis type of axis 0 Atype = %d\n", Atype);

ret =ZAux_Direct_GetUnits(handle, 0, &Units); //get pulse amount of axis 0

commandCheckHandler("ZAux_Direct_GetUnits", ret);//judge whether the
instruction is executed successfully

printf("pulse amount of axis 0 Units = %f\n", Units);
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ret =ZAux_Direct_GetSpeed(handle, 0, &Speed); //get the speed of axis 0

commandCheckHandler("ZAux_Direct_GetSpeed”, ret);//judge whether the
instruction is executed successfully

printf("axis 0 speed Speed = %f\n", Speed);

ret =ZAux_Direct_GetAccel(handle, 0, &Accel); //get acceleration of axis 0

commandCheckHandler("ZAux_Direct_GetAccel”, ret);//judge whether the
instruction is executed successfully

printf("axis 0 acceleration Accel = %f\n", Accel);

ret =ZAux_Direct_GetDecel(handle, 0, &Decel); //get deceleration of axis 0

commandCheckHandler("ZAux_Direct_GetDecel”, ret);//judge whether the
instruction is executed successfully

printf("axis 0 deceleration Decel = %f\n", Decel);

ret =ZAux_Direct_GetLspeed(handle, 0, &Lspeed); //get starting speed of axis 0

commandCheckHandler("ZAux_Direct_GetLspeed", ret);//judge whether the
instruction is executed successfully

printf("axis 0 starting speed Lspeed = %f\n", Lspeed);

ret =ZAux_Direct_GetSramp(handle, 0, &Sramp); //get S curve time of axis 0

commandCheckHandler("ZAux_Direct_GetDecel", ret);//judge whether the
instruction is executed successfully

printf("axis 0 S curve time Sramp = %f\n", Sramp);

ret = ZAux_Direct_SetDpos( handle, 0, 0);//axis instruction position clearing

commandCheckHandler("ZAux_Direct_SetDpos", ret);//judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetMpos( handle, 0, 0);//encoder feedback position clearing

commandCheckHandler("ZAux_Direct_SetMpos", ret);//judge whether the
instruction is executed successfully

ZAux_Trigger(handle);//oscilloscope trigger function

ret =ZAux_Direct_Single_Move( handle, 0, 500);

printf("drive axis 0 moves 500units\n");

commandCheckHandler("ZAux_Direct_SetDpos", ret);//judge whether the
instruction is executed successfully

Sleep(1000);

ret = ZAux_Direct_GetDpos(handle, 0, &dpos);  //get dpos

commandCheckHandler("ZAux_Direct_GetDpos”, ret) ;//judge whether the
instruction is executed successfully

printf("after 1 second, axis 0 instruction position dpos = %f\n", dpos);

ret = ZAux_Direct_GetMpos(handle, 0, &DposValue);
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commandCheckHandler("ZAux_Direct_GetMpos”, ret) ;//judge whether the
instruction is executed successfully

printf("after 1 second, axis 0 encoder feedback position Mpos = %f\n",
DposValue);

ret = ZAux_Direct_Getlfldle(handle, 0, &ifldle); //get whether the current axis is
idle
commandCheckHandler("ZAux_Direct_GetlIfldle", ret) ;//judge whether the
instruction is executed successfully
printf("after 1 second, axis 0 motion state Idle: %s\n", ifldle ? "Stop" : "Running");

ret = ZAux_Direct_GetAxisStatus(handle, 0, &status); //get axis state

commandCheckHandler("ZAux_Direct_GetAxisStatus”, ret) ;//judge whether the
instruction is executed successfully

printf("axis state AXISSTATUS: %x h\n", status);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed!\n");

handle = NULL;

return O;
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4.2.0ther Parameters

4.2.1.Emphasis

The instruction list mainly classifies the status settings of all other axis parameters,
and the planning is divided into parameter categories and status categories. The
relatively basic parameter status acquisition complements the acquisition of relevant
information in  various situations. For example, ZAux_GetModbusDpos,
ZAux_GetModbusMpos, and ZAux_GetModbusCurSpeed are obtained in batches by
obtaining the value of the register Modbus_IEEE.

4.2.1.1. Axis Address

1. When ZCAN expands axes, there is an 8-bit DIP switch on the expansion board

(hardware version should be V1.3 or above).

Please note ZCAN expansion axes don't exceed 2 because it is limited by the bus
bandwidth.

ZAux_Direct_SetAxisAddress must be used firstly to set the axis address, and then
use ZAux_Direct_SetAtype to set the ZCAN extended axis type. After modification, you

must use ZAux_Direct_SetAtype to set the axis type again. See example one.

Bit1-4 CAN address DIP, the combination value is 0-15.

Bit 5-6 CAN speed DIP, different combination values are with different speeds.
Bit 7 Reserved for special functions.
Bit 8 1200hm resistor DIP, dial ON to conduct the resistor.
Rule:

ZAux_Direct_SetAxisAddress  (controller  connection handle, axis No.,,

(32+0)+ID)//local axis interface 0 of the expansion board

ZAux_Direct_SetAxisAddress  (controller  connection handle, axis No.,,

(32*1)+ID)//local axis interface 1 of the expansion board

2. Map the axis No. of the bus driver, and map the connected drivers one by one

according to the number.
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The drive numbers are arranged according to the wiring sequence, and the numbers

start from O to the number of EtherCAT drives minus 1.

The drive No. is different from the device No. The device No. includes all the devices

connected to the ECAT interface, but the drive No. only counts the connected drives.

The axis address must be set firstt and then the axis type
(ZAux_Direct_SetAxisAddress) of the ECAT axis must be set. After modification, the axis

type (ZAux_Direct_SetAxisAddress) must be reset. See example two.

Bit 0-15 Drive No. + 1, 0-automatically specify
Bit 16-31 SLOT No. (when in multi-slot)
Rule:

ZAux_Direct_SetAxisAddress (controller connection handle, axis No., (slot No.<<16)

+ driver No. + 1)

3. Remap local pulse axis No., 4 series controllers support local pulse or encoder axis

number remapping, firmware version should be 160608 and above.

When remapping, pay attention to first set the original pulse axis as a virtual axis.
After modification, the axis type must be reset (ZAux_Direct_SetAtype). See example

four.

Bit0-15 Mapped local pulse axis No.
Bit 16-31 | High 16-bit are all set as 1 (same as "high 16-bit =-1" in decimal system)

Rule:
Note: to remap the axis No. of axis 0 of the physical interface of the controller to

axis 3, then axis 3 is the target axis number, and axis 0 is the remapped axis number.

ZAux_Direct_SetParam(controller connection handle, "ATYPE", remapped axis No.0,
0)

ZAux_Direct_SetParam(controller connection handle, "ATYPE", target axis No.3, 0)

ZAux_Direct_SetAxisAddress (controller connection handle, target axis No.3, (-

1<<16) + remapped axis No.0)

ZAux_Direct_SetParam(controller connection handle, "ATYPE", target axis No.3, 1 or
7)
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4.2.1.2. Motion Type

For Zmotion motion control cards, each motion has different motion types. For
example, walking an interpolated straight line is one type of motion, and walking a circle
center to draw an arc is another type of motion. At this time, motion type of the current
motion can be obtained by calling the ZAux_Direct_GetMtype function. And the motion

type of the next motion can be obtained by calling the ZAux_Direct_GetNtype function

The movement type form is as follows:

Motion Instruction Type

0 IDLE (no motion)

1 MOVE (single-axis linear motion or linear interpolation motion)

9 MOVEABS (absolute value single-axis linear motion of or absolute linear

interpolation motion)

3 MHELICAL (circle center spiral movement)

4 MOVECIRC (circular interpolation)

5 MOVEMODIFY (modify motion position)

6 MOVESP (single-axis linear motion of SP speed or linear interpolation

motion of SP speed)

- MOVEABSSP (absolute value single-axis linear motion of SP speed or
absolute linear interpolation motion of SP speed)

8 MOVECIRCSP (circular interpolation of SP speed)

9 MHELICALSP (circle center spiral movement of SP speed)

10 FORWARD, VMOVE (1) (forward continuous motion)

11 REVERSE, VMOVE(-1) (reverse continuous motion)

12 DATUMING (in homing motion)

13 CAM (cam table motion)

14 FWD_JOG (mapping forward JOG motion)

15 REV_JOG (mapping reverse JOG motion)

20 CAMBOX (follow cam table motion)

21 CONNECT (synchronous motion)

22 MOVELINK (automatic cam motion)

23 CONNPATH (synchronous motion 2, vector type)

25 MOVESLINK (automatic cam motion 2)

26 MOVESPRIAL (involute arc)

97 MECLIPSE, MECLIPSEABS, MECLIPSESP, MECLIPSEABSSP (elliptical

motion)

MOVE_OP/MOVE_OP2, MOVE_TABLE, MOVE_PWM,

28 MOVE_TASKMOVE_PARA, MOVE_ASYNMOVE, MOVE_AOUT (buffer 10/

buffer register operation, etc.)
29 MOVE_DELAY, MOVE_WAIT, MOVE_SYNMOVE (buffer delay)
31 MSPHERICAL, MSPHERICALSP (space arc)
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32 MOVE_PT (motion distance in unit time)
33 CONNFRAME (robotic arm inverse kinematic motion)
34 CONNREFRAME (robotic arm forward kinematic motion)

4.2.1.3. Pulse Mode

Pulse direction mode (PUL/DIR):

The PUL+ and PUL- pulse lines output the number of command pulses, the number
of pulses corresponds to the running distance of the motor, and the pulse frequency

corresponds to the running speed of the motor.

The DIR+ and DIR- direction lines output direction signals, and the different levels of
the signals correspond to different rotation directions of the motor. This mode is the

most in the driver.

Corresponding to ZAux_Direct_SetinvertStep (handle, axis No., (0-3))

Pulse electric level ‘ ‘

Direction electric level

Reverse rotate Forward rotate

Dual pulse mode (CW/CCW):

Both lines output pulse signals, CW is the pulse signal in the forward direction, and
CCW is the pulse signal in the reverse direction. They are usually output in differential
mode. The phase difference angle of the two signals is determined according to the

phase lead or lag.

Corresponding to ZAux_Direct_SetinvertStep (handle, axis No., (4-7))
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forward pulse line

reverse pulse line

Forward rotate Reverse rotate

Quadrature pulse mode (A/B phase):

Orthogonal pulse refers to two identical pulse signals that are independent of each
other. The positive direction pulse signal is generated before the negative direction
pulse signal, and the phase difference between the two is 90 degrees. At this time, it is
positive rotation, the negative direction pulse signal is generated before the positive
direction pulse signal, the phase difference between the two is 90 degrees, and it is a

negative rotation at this time.

The function of counting or encoding is achieved by the phase difference between

two pulses.

Corresponding to ZAux_Direct_SetinvertStep(handle, axis No., (8-9))

forward pulse line ’—‘ u ‘
reverse pulse line ‘ ’_‘ ’_‘

Forward rotate Reverse rotate

4.2.2.Routine

The following routines will provide simple application examples of all the

instructions mentioned in this chapter.

4.2.2.1. Local Pulse Axis No. Remapping

In this routine, remap axis No. of axis 0 to axis 3.
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// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not 0, fail
{
printf("%s return code is %d\n", command, ret);
}
}
int _tmain(int argc, _-TCHAR* argv[])
{
char *ip_addr = (char *)"192.168.0.181"; //controller IP address, hardware
wiring is needed to run the waveform in manual, simulator is useless.

ZMC_HANDLE handle = NULL; //link handle
int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS !=ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}
printf("Success to connect controller! \n");
int i=0;

//axis address is cleared to 0, reset
for (i=0;i<10;i++)
{
ret =ZAux_Direct_SetAtype(handle,i,0);//clear ATYPE to 0 before set axis
address
commandCheckHandler("ZAux_Direct_SetParam”, ret) ;//judge whether the
instruction is executed successfully
ret =ZAux_Direct_SetAxisAddress(handle,i,0);//set axis address
Axis_Address to clear to zero
commandCheckHandler("ZAux_Direct_SetParam”, ret) ;//judge whether the
instruction is executed successfully
}
int axis[2]={0,3};
for (i=0;i<2;i++)
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{

ret = ZAux_Direct_SetParam(handle,"ATYPE",axis[i],1);//use SetParam method to
set axis list, ATYPE=1

commandCheckHandler("ZAux_Direct_SetParam”, ret) ;//judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetParam(handle,"DP0S",axisli],0);//use SetParam method to
set axis list, dpos is cleared to 0

commandCheckHandler("ZAux_Direct_SetParam”, ret) ;//judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetParam(handle,"”ACCEL",axis[i],1000);//use SetParam
method to set axis list, acceleration is 1000

commandCheckHandler("ZAux_Direct_SetParam”, ret) ;//judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetParam(handle,”"DECEL",axisl[i],1000);//use SetParam
method to set axis list, deceleration is 1000

commandCheckHandler("ZAux_Direct_SetParam”, ret) ;//judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetParam(handle,”"SPEED",axis[i],1000);//use SetParam
method to set axis list, speed is 1000

commandCheckHandler("ZAux_Direct_SetParam”, ret) ;//judge whether the
instruction is executed successfully

}

ret = ZAux_Direct_SetParam(handle,"DP0S",5,0);//use SetParam method to set
axis 5, dpos is cleared to 0

commandCheckHandler("ZAux_Direct_SetParam”, ret) ;//judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetParam(handle,"ATYPE",5,6);//use SetParam method to set
axis 5, axis type is set as 6, encoder axis, setAtype function also can be used.

commandCheckHandler("ZAux_Direct_SetParam”, ret) ;//judge whether the
instruction is executed successfully

float len[2]={100,100};

int AxisAddressO;

int AxisAddress3;

ret =ZAux_Direct_GetAxisAddress(handle,0,&AxisAddress0);//get axis 0 address

commandCheckHandler("ZAux_Direct_GetAxisAddress”, ret) ;//judge whether the
instruction is executed successfully

printf("axis 0 address before modification: %d\n",AxisAddress0);
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ret =ZAux_Direct_GetAxisAddress(handle,3, &AxisAddress3);//get axis 3 address

commandCheckHandler("ZAux_Direct_GetAxisAddress", ret) ;//judge whether the
instruction is executed successfully

printf("axis 3 address before modification: Axis_Address: %d\n",AxisAddress3);

printf("******************************************************\n");

ZAux_Trigger(handle);//trigger the oscilloscope brought by ZDevelop itself

float IDLE;

ZAux_Direct_Single_Move(handle,0,100);//axis 0 moves 100

while (1)//wait for axis to complete the motion

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<Q)break;

}

Sleep(400);

ZAux_Direct_Single_Move(handle,3,100);//axis 3 moves 100
while (1)//wait for axis 3 to complete the motion

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",3,&IDLE);
if (IDLE<Q)break;

}

//{remap axis No. of physical interface axis 0 to axis 3, then axis 3 is the axis No.
that is to be modified, axis 0 is the axis No. that is to be remapped.

ret = ZAux_Direct_SetParam(handle,"ATYPE",0,0);//use SetParam method to
remap axis 0,set axis type as virtual axis, setAtype function also can be used.

commandCheckHandler("ZAux_Direct_SetParam”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetParam(handle,"ATYPE",3,0);//use SetParam method to set
axis type of target axis No.3 as virtual axis, setAtype function also can be used.

commandCheckHandler("ZAux_Direct_SetParam”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAxisAddress(handle,3,(-1<<16)+0);//remap axis No. of axis
0 into axis 3

commandCheckHandler("ZAux_Direct_SetAxisAddress", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetParam(handle,"ATYPE",3,1);//set axis type of target axis No.
as1

commandCheckHandler("ZAux_Direct_SetParam”, ret) ;//judge whether the
instruction is executed successfully
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ret =ZAux_Direct_GetAxisAddress(handle,0,&AxisAddress0);//get axis 0 address
commandCheckHandler("ZAux_Direct_GetAxisAddress", ret) ;//judge whether the
instruction is executed successfully

printf("axis 0 address before modification Axis_Address: %d\n",AxisAddress0);

ret =ZAux_Direct_GetAxisAddress(handle,3,&AxisAddress3);//get axis 3 address
commandCheckHandler("ZAux_Direct_GetAxisAddress", ret) ;//judge whether the
instruction is executed successfully

printf("axis 0 address before modification Axis_Address: %d\n",AxisAddress3);

//for example: remap axis No. of physical interface axis 0 to axis 3, then axis 3 is
the axis No. that is to be modified, axis 0 is the axis No. that is to be remapped.

ZAux_Direct_Single_Move(handle,0,100);//axis 0 moves 100
while (1)
{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<Q)break;
}
Sleep(400);
ZAux_Direct_Single_Move(handle,3,100);//axis 3 moves 100

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return 0;

It can be seen the axis No. of axis 0 is changed into 3 from the below waveform.
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4.2.2.2. Parameters Getting & Configuration

// test1.cpp : define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)
{

if (ret)// itis not O, fail

{

printf("%s return code is %d\n", command, ret);
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int _tmain(int argc, _TCHAR* argv([])
{
char *ip_addr = (char *)"127.0.0.1"; //Controller IP address
ZMC_HANDLE handle = NULL, //link handle
int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller'\n");

ZAux_Direct_SetDpos(handle, 1, 100); //set axis 1 dpos=100
ZAux_Direct_SetDpos(handle, 2, 200); //set axis 2 dpos=200
ZAux_Direct_SetSpeed(handle, 0, 300); //set axis 0 speed as 300units/s
ZAux_Direct_SetSpeed(handle, 1, 400); //set axis 1 speed as 400units/s
ZAux_Direct_SetSpeed(handle, 2, 500); //set axis 2 speed as 500units/s

float Mpos|[3]={0};

float Dpos[3]={0};

float Speed[3]={0};

int MaxSpeed;

int Invert_Step;

//{Invert_Step usage

//0-3 pulse directional mode, pulse line + direction line

//4-7 dual pulse method (or named as CW/CCW), forward pulse line + reverse
pulse line

//8-9 AB output (some controllers need to be customized)

T R T A VL

ZAux_Direct_GetInvertStep(handle, 0, &Invert_Step);//get pulse mode of axis 0

commandCheckHandler("ZAux_GetModbusMpos", ret) ;//judge whether the
instruction is executed successfully

printf("axis 0 pulse mode Invert_Step(0): %d\n",Invert_Step);

ZAux_Direct_SetInvertStep(handle, 0, 1);//set pulse mode of axis 0 as 1
commandCheckHandler("ZAux_GetModbusMpos", ret) ;//judge whether the
instruction is executed successfully

ZAux_Direct_GetInvertStep(handle, 0, &Invert_Step);//get pulse mode of axis 0

commandCheckHandler("ZAux_GetModbusMpos", ret) ;//judge whether the
instruction is executed successfully

printf("axis 0 pulse mode Invert_Step(0)(after modification): %d\n"Invert_Step);
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ZAux_Direct_SetInvertStep(handle, 0, 0);//set pulse mode of axis as 0 (default
mode)

commandCheckHandler("ZAux_GetModbusMpos", ret) ;//judge whether the
instruction is executed successfully

printf("***********************************************\n")'
’

//Invert_Step usage}

//{simple application of max_speed (max speed can not exceed the value)

ret=ZAux_Direct_GetMaxSpeed(handle, 0, &MaxSpeed);//get max pulse output
frequency of axis 0

commandCheckHandler("ZAux_Direct_GetMaxSpeed", ret) ;//judge whether the
instruction is executed successfully

printf("max pulse output frequency of axis 0 Maxspeed: axis 0=%d\n",MaxSpeed);

ret=ZAux_Direct_SetMaxSpeed(handle, 0, MaxSpeed+100);//modify max pulse
frequency

commandCheckHandler("ZAux_Direct_SetMaxSpeed”, ret) ;//judge whether the
instruction is executed successfully

ret=ZAux_Direct_GetMaxSpeed(handle, 0, &MaxSpeed);

commandCheckHandler("ZAux_Direct_GetMaxSpeed", ret) ;//judge whether the
instruction is executed successfully

printf("max pulse output frequency of axis 0 Maxspeed (after modification): axis
0=%d\n",MaxSpeed);

ret=ZAux_Direct_SetMaxSpeed(handle, 0, MaxSpeed-100);//modify to max pulse
frequency

commandCheckHandler("ZAux_Direct_SetMaxSpeed”, ret) ;//judge whether the
instruction is executed successfully

//simple application of max_speed (max speed can not exceed this value)}

//use modbus method to get DPOS,MPOS,VP_SPEED

T R T A VL

ret=ZAux_GetModbusMpos( handle, 3, Mpos);//read MPOS of axis 0-axis 2

commandCheckHandler("ZAux_GetModbusMpos", ret) ;//judge whether the
instruction is executed successfully

printf("MPOS: axis 0=%f axis 1=%f axis 2=%f\n",Mpos[0],Mpos[1],Mpos|2]);

ret=ZAux_GetModbusDpos(handle, 3, Dpos);

commandCheckHandler("ZAux_GetModbusDpos", ret) ;//judge whether the
instruction is executed successfully

printf("DPOS: axis 0=%f axis 1=%f axis 2=%f\n",Dpos[0],Dpos[1],Dpos[2]);

ret=ZAux_GetModbusCurSpeed(handle, 3, Speed);//read VP_SPEED of axis 0-
axis 2(namely, in motion, pulse speed sent by controller is not ideal)

commandCheckHandler("ZAux_GetModbusCurSpeed”, ret) ;//judge whether the
instruction is executed successfully

printf("current planning speed VP_SPEED (before motion): axis 0=%f axis 1=%f
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axis 2=%f\n\n",Speed[0],Speed[1],Speed|[2));
//use modbus method to DPOS,MPOS,VP_SPEED}

//{motion

ret=ZAux_Direct_Single_Move(handle,0,200);//drive axis 0 moves 200

commandCheckHandler("ZAux_Direct_Single_Move", ret) ;//judge whether the
instruction is executed successfully

ret=ZAux_Direct_Single_Move(handle,1,200);// drive axis 1 moves 200

commandCheckHandler("ZAux_Direct_Single_Move", ret) ;//judge whether the
instruction is executed successfully

ret=ZAux_Direct_Single_Move(handle,2,200);// drive axis 2 moves 200

commandCheckHandler("ZAux_Direct_Single_Move", ret) ;//judge whether the
instruction is executed successfully

Sleep(200);

//motion}

//{read information again

ret=ZAux_GetModbusMpos( handle, 3, Mpos);//read MPOS of axis 0 — axis 2

commandCheckHandler("ZAux_GetModbusMpos", ret) ;//judge whether the
instruction is executed successfully

printf("MPOS (after motion: axis 0=%f axis 1=%f axis 2 = %f\n", Mpos[0], Mpos[1],
Mpos(2]);

ret=ZAux_GetModbusDpos(handle, 3, Dpos);

commandCheckHandler("ZAux_GetModbusDpos", ret) ;//judge whether the
instruction is executed successfully

printf("DPOS (after motion): axis 0=%f axis 1=%f axis 2 = %f\n", Dpos[0], Dpos[1],
Dpos|2]);

ret=ZAux_GetModbusCurSpeed(handle, 3, Speed);//read VP_SPEED of axis 0 —
axis 3 (namely, when in motion, the pulse speed sent by controller)

commandCheckHandler("ZAux_GetModbusCurSpeed”, ret) ;//judge whether the
instruction is executed successfully

printf("current planning speed VP_SPEED (after motion): axis 0=%f axis 1=%f axis
2=%f\n",Speed[0],Speed[1],Speed|2]);

T R AV

//read information again}

//{get the motion type
//value is 0, no motion, value is more than 0, there is the motion, please refer to
5.2.2.2 for details
int Mtype=0;
int Ntype=0;
ret=ZAux_Direct_GetMtype(handle, 0,&Mtype);
commandCheckHandler("ZAux_Direct_GetMtype", ret) ;//judge whether the
instruction is executed successfully
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printf("current motion type of axis 0 Mtype: axis 0 =%d \n",Mtype);

ret=ZAux_Direct_GetNtype(handle, 0,&Ntype);

commandCheckHandler("ZAux_Direct_GetNtype", ret) ;//judge whether the
instruction is executed successfully

printf("next motion type of axis 0 that is running Ntype: =%d \n",Ntype);

printf("***********************************************\n");

//get the motion type}

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

Program result outputs:

4.2.2.3. Axis Coordinates Configuration

// test1.cpp: define the entry point of control panel application program
#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{

if (ret)// it is not 0, fail
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{
printf("%s return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argV[])
{
char *ip_addr = (char *)"127.0.0.1", //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller\n");

ret =ZAux_Direct_SetAtype(handle,0,1);//set axis type

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);//set axis acceleration

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);//set axis deceleration

commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,0,200);//set axis speed

commandCheckHandler("ZAux_Direct_SetSpeed”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);//set axis DPOS clearing

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

float DPOS;

float OFFPOS;

ret =ZAux_Direct_GetDpos(handle,0,&DP0S);//get axis DPOS value

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

printf("before motion, axis 0 DPOS=%f\n",DPOS);

float IDLE;
ZAux_Direct_Single_Move(handle,0,200);//axis 0 moves 200
while (1)//wait for axis 0 to complete the motion

{
Sleep(100);
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ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<O)break;

ret =ZAux_Direct_GetDpos(handle,0,&DP0S);//get axis DPOS value

commandCheckHandler("ZAux_Direct_SetDpos”, ret) ;//judge whether the
instruction is executed successfully

printf("after motion completed, axis 0 DPOS=%f\n",DPOS);

ret =ZAux_Direct_SetOffpos(handle,0,800);//offset relatively axis 0 coordinates
commandCheckHandler("ZAux_Direct_SetDpos”, ret) ;//judge whether the
instruction is executed successfully

//ret =ZAux_Direct_GetOffpos(handle,0,&0FFPOS);

//commandCheckHandler("ZAux_Direct_SetDpos”, ret) ;//judge whether the
instruction is executed successfully

//printf("axis 0 offset OFFPOS=%f\n",0FFPOS);

ret =ZAux_Direct_GetDpos(handle,0,&DP0S);// get axis DPOS value

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

printf("after offsets 800, axis 0 DPOS=%f\n",DPOS);

ret =ZAux_Direct_Defpos(handle,0,2022);//offset axis 0 coordinates as absolute
position 2022.

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_GetDpos(handle,0,&DP0S);//get axis DPOS value

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

printf("after absolute position offsets 2022, the axis 0 DPOS=%f\n",DPOS);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed!\n");

handle = NULL;

return O;

Program result output: (only the coordinates are changed, the axis does not move)




Zmotion' Zmotion PC Programming Manual V2.1.1

4.2.2.4. Get Follow-up Errors

For the servo control system, under some abnormal conditions, the actual position
of the motor may differ greatly from the planned position. At this time, there are usually
some dangerous situations, such as motor failure, encoder A and B phase signals are
reversed or disconnected, too much mechanical friction or mechanical failure causes
the motor to stall, etc. In order to detect these situations in time, enhance the safety of
the system and prolong the service life of the equipment, the motion controller provides
a safety protection mechanism that can obtain the following error exceeding the limit.

The following routine is to obtain the following error of axis 0.

// test1.cpp: define the entry point of control panel application program

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
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printf("Fail to connect controller’\n");
handle = NULL;

Sleep(2000);

return -1;

}

printf("Success to connect controller'\n");

ret =ZAux_Direct_SetAtype(handle,0,5);//set axis type as 5, the axis type is with
encoder feedback, obvious following errors will be caused because there is no
encoder feedback wiring for simulator

commandCheckHandler("ZAux_Direct_SetAtype”", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);//set axis acceleration

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);//set axis deceleration

commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,0,200);//set axis speed

commandCheckHandler("ZAux_Direct_SetSpeed”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);// set axis DPOS clearing

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

float IDLE;
ZAux_Direct_Single_Move(handle,0,200);//axis 0 moves 200
while (1)//wait for axis 0 to complete the motion
{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<Q)break;

float FE;

float DPOS;

float MPQOS;

ret =ZAux_Direct_GetDpos(handle,0,&DPO0S);//set axis DPOS clearing

commandCheckHandler("ZAux_Direct_GetDpos”, ret) ;// judge whether the
instruction is executed successfully

printf("current DPOS=%f\n",DPOS);

ret =ZAux_Direct_GetMpos(handle,0,&MPOQS);//set axis DPOS clearing

commandCheckHandler("ZAux_Direct_GetMpos", ret) ;// judge whether the
instruction is executed successfully

printf("current MPOS=%f\n",MPOS

)i
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ret =ZAux_Direct_GetFe(handle,0,&FE);//set axis DPOS clearing

commandCheckHandler("ZAux_Direct_GetFe", ret) ;// judge whether the
instruction is executed successfully

printf("current FE=%f\n",FE);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;// judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

4.3.Axis Parameters Instruction List

4.3.1.Emphasis

Motion control parameters list:

Instruction Description Read & Write No.
Atype Axis type R&W 0
Units Pulse amount R&W 1
Accel Acceleration R&W 2
Decel Deceleration R&W 3
Speed Running speed R&W 4
Creep Crawling speed R&W 5

Lspeed Initial speed R&W 6

Merge Continuous interpolation switch R&W 7

Sramp Time configuration .Of acceleration and R&W 8

deceleration curve

Dpos Axis instruction p.Ia.mning (demand) R&W 9
position

Mpos Encoder feedbac.k.(measurement) R&W 10
position

Endmove Current motion target position Read only 11

Fs_Limit Forward soft position limit setting R&W 12

Rs_Limit Reverse soft position limit setting R&W 13

Datum_In Map origin input R&W 14

Fwd_In Map forward hard position limit input R&W 15

Rev_In Map reverse hard position limit input R&W 16
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Idle Motion state Read only 17
Loaded Whether the buffer is in blank state Read only 18
Mspeed Actual encoder feedback speed Read only 19

Mtype Current motion type Read only 20
Ntype Next motion type Read only 21
Remain Current motion remain distance Read only 22
Vp_Speed Current motion speed Read only 23
Axisstatus Axis state Read only 24
Move_Mark Motion mark R&W 25
Move_Curmark Current motion mark Read only 26
Vector_Buffered Current motion remain distance Read only 27
Axis_StopReason Axis stop reasons Read only 28
Moves_Buffered Current motion buffers Read only 29
Axis_Address Axis address R&W 30
Axis_Enable Single-axis enable R&W 31
Force_Speed Sp motion speed R&W 32
Startmove_Speed Sp motion starting speed R&W 33
Endmove_Speed Sp motion ending speed R&W 34
Fastdec Fast deceleration R&W 35
Addax_Axis Superposition axis No. Read only 36
Link_Axis Connecting axis No. Read only 37
Corner_Mode Corner mode R&W 38
Decel_Angle Corner deceleration starts R&W 39
Stop_Angle Corner deceleration ends R&W 40
Full_Sp_Radius Speed limit radius R&W 41
Splimit_Radius Speed limit value R&W 42
Zsmooth Chamfer radius R&W 43
Vector_Moved Currently moved distance R&W 44
Endmove_Buffer The end position of buffer Read only 45
Homewait Homing reverse delay R&W 46
Fast_Jog Map jog input R&W 47
Fwd_Jog Map forward Jog input R&W 48
Rev_Jog Map reverse Jog input R&W 49
Jogspeed Map Jog speed R&W 50
Fhold_in Map holding input R&W 51
Fhspeed Holding speed R&W 52
Encoder Encoder original value Read only 53
Encoder_Status Encoder state Read only 54
PP_Step Encoder inner ratio R&W 55
Reg_Inputs Latch input latch R&W 56
Mark Latch trigger Read only 57
MarkB Latch 1 trigger Read only 58
MarkC Latch 2 trigger Read only 59
MarkD Latch 3 trigger Read only 60
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Reg_Pos Latch position Read only 61
Reg_PosB Latch 2 position Read only 62
Reg_PosC Latch 3 position Read only 63
Reg_PosD Latch 4 position Read only 64

Alm_In Map alarm input R&W 65
Rep_Option Coordinates loop mode R&W 66

Rep_Dist Coordinates loop position R&W 67
Invert_Step Pulse mode configuration R&W 68
Max_speed Pulse frequency limit R&W 69
Axis_Zset Precision output configuration R&W 70

Dac Bus axis analog control R&W 71
ErrorMask Operation when in error R&W 72

The state of the above motion parameters can be set or acquired through the
ZAux_Direct_SetParam and ZAux_Direct_GetParam functions, and the string commands

are not case-sensitive when setting and acquiring.

4.3.2.Routine

4.3.2.1. Set & Obtain basic parameters by character string

// test1.cpp: define the entry point of control panel application program
#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// it is not O, fail
{
printf("%s return code is %d\n", command, ret);
}
}
int _tmain(int argc, _-TCHAR* argv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller




Zmotion Zmotion PC Programming Manual V2.1.1

if (ERR_SUCCESS '= ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller'\n");

ZAux_Direct_SetParam(handle,"”ATYPE", 0, 1); //set axis type of axisO as 1,
string commands are case insensitive

ZAux_Direct_SetParam(handle,"Units", 0, 100); //set pulse amount of axis 0 as
100, string commands are case insensitive

ZAux_Direct_SetParam(handle,"SPEED", 0, 200); //set speed of axis 0 as
200units/s, string commands are case insensitive

ZAux_Direct_SetParam(handle,"ACCEL",0, 2000); //set acceleration of axis 0 as
2000units/s/s, string commands are case insensitive

ZAux_Direct_SetParam(handle,"DECEL", 0, 2000); //set deceleration of axis 0 as
2000units/s/s, string commands are case insensitive

float dpos;

float ifldle;

float status;
float DposValue;

float Atype;
float Units;
float Speed,;
float Accel;
float Decel;

ret =ZAux_Direct_GetParam(handle,"”ATYPE", 0, &Atype);  //get axis type of axis
0, the typeis 1

commandCheckHandler("ZAux_Direct_GetAtype", ret);//judge whether the
instruction is executed successfully

printf("axis type of axis 0 Atype = %d\n", Atype);

ret =ZAux_Direct_GetParam(handle, "Units",0, &Units); //get axis 0 pulse amount,
itis 100

commandCheckHandler("ZAux_Direct_GetUnits", ret);//judge whether the
instruction is executed successfully

printf("pulse amount of axis 0 Units = %f\n", Units);

ret =ZAux_Direct_GetParam(handle,"Speed”, 0, &Speed); //get axis 0 speed,
200units/s
commandCheckHandler("ZAux_Direct_GetSpeed”, ret);//judge whether the
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instruction is executed successfully
printf("speed of axis 0 Speed = %f\n", Speed);

ret =ZAux_Direct_GetParam(handle,"Accel”, 0, &Accel); //get axis 0 acceleration,
2000units/s/s

commandCheckHandler("ZAux_Direct_GetAccel”, ret);//judge whether the
instruction is executed successfully

printf("acceleration of axis 0 Accel = %f\n", Accel);

ret =ZAux_Direct_GetParam(handle,"Decel”, 0, &Decel); //get axis 0 deceleration,
2000units/s/s

commandCheckHandler("ZAux_Direct_GetDecel", ret);//judge whether the
instruction is executed successfully

printf("deceleration of axis 0 Decel = %f\n", Decel);

ret = ZAux_Direct_SetParam( handle,"DPOS", 0, 0);//axis DPOS is cleared
commandCheckHandler("ZAux_Direct_SetDpos”, ret);//judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetParam( handle, "MPOS", 0, 0);//MPOS is cleared
commandCheckHandler("ZAux_Direct_SetMpos”, ret);//judge whether the
instruction is executed successfully

ZAux_Trigger(handle);//oscilloscope trigger function

ret =ZAux_Direct_Single_Move( handle, 0, 500);

printf("drive axis 0 to move 500units\n");

commandCheckHandler("ZAux_Direct_Single_Move", ret);//judge whether the
instruction is executed successfully

Sleep(1000);

ret = ZAux_Direct_GetParam(handle,"DP0OS", 0, &dpos);  //get dpos

commandCheckHandler("ZAux_Direct_GetDpos", ret) ;//judge whether the
instruction is executed successfully

printf("after 1s, axis 0 instruction demand position dpos = %f\n", dpos);

ret = ZAux_Direct_GetParam(handle,"MPOS", 0, &DposValue);

commandCheckHandler("ZAux_Direct_GetMpos", ret) ;//judge whether the
instruction is executed successfully

printf("after 1s, axis 0 encoder measurement position Mpos = %f\n", DposValue);

ret = ZAux_Direct_GetParam(handle,"Idle", 0, &ifldle); //get whether the current
axis isidle

commandCheckHandler("ZAux_Direct_GetlIfldle”, ret) ;//judge whether the
instruction is executed successfully

printf("after 1s, axis 0 motion state Idle: %s\n", ifldle ? "Stop” : "Running”);
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ret = ZAux_Direct_GetParam(handle,"AxisStatus”, 0, &status); //get axis state

commandCheckHandler("ZAux_Direct_GetAxisStatus”, ret) ;//judge whether the
instruction is executed successfully

printf("axis state AXISSTATUS: %x h\n", status);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;
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Chapter V Basic Motion Control

5.1.Motion Buffer

5.1.1.Emphasis

Motion instructions are usually used to achieve point to point, linear interpolation,

circular interpolation, gear motion, etc. And do set axis parameters before motion.

Motion instructions have 2 types: single axis motion instruction and multi axes
motion instructions. Single axis motion instruction only can operate one axis at one
time, and it operates master axis by default, while multi axis instruction can operate

multi axes at one time.

Instruction in cycle: get instruction, analyze instruction, execute instruction, then

repeat the process above.

Zmotion motion controller contain multilevel motion buffer, when there is
instruction in process, then new called motion instructions will enter buffer in order to
avoid program blocking. When the multilevel motion buffer is full, and if new motion
instructions are still called in program, the same, program will be blocked until there is

space in buffer again.

Motion instructions are linear, circular and all kinds of interpolation motions and

some instructions with prefix "MOVE".

When using instructions with SP, ZAux_Direct_SetForceSpeed,
ZAux_Direct_SetEndMoveSpeed and ZAux_Direct_SetStartMoveSpeedFORCE_SPEED

instructions will follow SP type motion instructions to enter motion buffer.

Also, ZAux_Direct_MoveOp instruction can be used to enter |10 operation command
into buffer, in this way, 10 output is added automatically between motion instructions.
And use ZAux_Direct_MoveDelay to enter delay command into buffer, then, it will

automatically delay between motion instructions.
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ZAux_Direct_SetMovemark set mark
ZAux_Direct_SetCornerMode set auto-corner ZAux_Direct_GetMtype

deceleration limit read current running command type
ZAux_Direct_SetEndMoveSpeed set end speed limit  ZAux_Direct_GetNType ZAux_Direct_GetMoveCurmark
ZAux_Direct_SetForceSpeed set speed limit read next command read mark

Max Buffers LIMIT_BUFFERED Next Command |Running Command

4—{ ZAux_Direct_GetRemain_Buffer read remain buffer}—b

Motion
Command

ZAux_Direct_GetRemain_Buffer

Commands are with MOVE,
read remain buffer

SP speed commands, etc

Each axis has independent motion buffer, no conflict between each other, such as
ZMC4 series, its motion buffer of each axis is 4096. See related hardware manual for

details of motion buffer.

Take Zmotion ZMC406 controller as the example, motion buffer execution system is

shown below.

TASK 0 TASK 1
BASE(0,1) BASE(2)
MOVE(100) AXIS(0) DATUM(3)
MOVE(150,200) MOVE(100)
MOVE_OP(0,0N) MOVE(200)
MOVE(50,60)

MOVE_OP(0,0FF)

Motion commands
eneter motion buffer area
motion commands & relative parameters enter

motion buffer:
Axis 0 Axis 1 Axis 2 point, interpolation, electronic cam, etc

In ™ SP motion commands corresponding to

Motion Buffer | fist| Motion Buffer | ;. | Motion Buffer FORCE_SPEED )
out ’ Modify parameters in MOVE_PARA motion
first out buffer.

Irs first REMAIN_BUFFER | CORNER_MODE sets interpolation trajectory
remain buffers [ look-ahead.
CANCEL(1) . MOVE_MARK sets mark

cancel buffer
LIMIT_BUFFERED
g:n’\‘ci\E:(HZ) motion buffer area
MOVE_OP(0,0FF) size limit
MOVE(50,60)

MOVE_OP(0,0N) : MOVE(200)

MOVE(150,200) MOVE(50,60) MOVE(100)  -====----===-1 - - > NTYPE next command type
MOVE(100) AXIS(0) MOVE(150,200) DATUM(3) -- --+--> MTYPE running command type
Tttt - MOVE_CURMARK
J' read current running motion mark
Motion finished, exit Motion finished, exit Motion finished, exit

Instructions support motion buffer: ZAux_Direct_MoveSp, ZAux_Direct_MoveAbsSp,

ZAux_Direct_MoveCircSpSP, etc., namely, commands are with SP function suffix.

Instructions doesn't support motion buffer: ZAux_Direct_MoveModify, etc.
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5.1.2.Routine

5.1.2.1. Get remain motion buffers

In the ZDevelop development environment, you can check the maximum motion
buffer size by entering “?*max" in the information output window on the command line.

For example, the MotionRT7 motion buffer size is max_movebuff:4096.

PrYFmax

max_axis:6d
max_motor:hd
max_movebuff 4096 f
max_in:0, 4096
max_out 0, 4096
max_ain:0, 1000
max_aout:0, 1000
max_pwm: 0
max_slot:d
max_slotecat:d, 128
max_comport:0
max_ethport:2

max ethcustom:0

This routine obtains the remaining buffer number of the axis 0 buffer, and adds

motion to the buffer according to whether the remaining buffer number is greater than 0.

Connect to
controller

axis 0
parameters
configuration

Y

get remain buffers

I_. of axis 0 ]
v

N N
| < axis 0
buffer =072

\"IIES

add motion in
axis 0 buffer
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// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not O, fail
{
printf("%s return code is %d\n", command, ret);
}
}
int _tmain(int argc, _-TCHAR* argv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS !=ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller'\n");

ZAux_Direct_SetAtype(handle, 0, 1); //set axis type of axis 0 as 1

ZAux_Direct_SetUnits(handle, 0, 100); //set pulse amount of axis 0 as 100

ZAux_Direct_SetSpeed(handle, 0, 200); //set speed of axis 0 as 200units/s

ZAux_Direct_SetAccel(handle, 0, 2000); //set acceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetDecel(handle, 0, 2000); //set deceleration of axis 0 as
2000units/s/s

int MoveTime = 0;

int GetValue;

ret = ZAux_Direct_SetDpos( handle, 0, 0);//clear DPOS position to 0
commandCheckHandler("ZAux_Direct_SetDpos" ret);
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while (MoveTime < 100)
{
ret = ZAux_Direct_GetRemain_Buffer( handle, 0, &GetValue);//get remain
buffers of axis 0
commandCheckHandler("ZAux_Direct_GetRemain_Buffer”, ret);
printf("Remain_Buffer = %d \n", GetValue);

if (GetValue > 0)//if the number of axis 0 buffersis >0

{
ret = ZAux_Direct_Single_Move( handle, 0, 10);//add the motion into axis 0

buffer
commandCheckHandler("ZAux_Direct_Single_Move", ret);
MoveTime +=1;
}
}
Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

5.1.2.2. Trigger Output in Motion (move_op2)

For example, suppose that in a certain actuator, 100 pulses are required to realize
the movement of axis 0 by Tmm, the total movement of axis 0 is 2 meters, and the

output port 0 is triggered every 100mm for dispensing.

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// it is not O, fall

{
}

printf("%s return code is %d\n", command, ret);
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}

int _tmain(int argc, _TCHAR=* argV[])

{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS !=ret)

{
printf("Fail to connect controller'\n");
handle = NULL,;
getchar();
return -1;
}

printf("Success to connect controller'\n");

ZAux_Direct_SetAtype(handle, 0, 1); //set axis type of axis 0 as 4
ZAux_Direct_SetUnits(handle, 0, 100); //set pulse amount of axis 0 as 100,
corresponding to Tmm

ZAux_Direct_SetSpeed(handle, 0, 200); //set speed of axis 0 as 200units/s

ZAux_Direct_SetAccel(handle, 0, 2000); //set acceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetDecel(handle, 0, 2000); //set deceleration of axis 0 as
2000units/s/s

int MoveTime = 0;
int GetValue;

ret = ZAux_Direct_SetDpos( handle, 0, 0);//clear DPOS position to 0
commandCheckHandler("ZAux_Direct_SetDpos" ret);

ret = ZAux_Direct_SetMpos( handle, 0, 0);// clear MPOS position to 0
commandCheckHandler("ZAux_Direct_SetMpos" ret);

ret = ZAux_Direct_SetMerge( handle, 0, 1);//open continuous interpolation
commandCheckHandler("ZAux_Direct_SetMerge" ret);

ret =ZAux_Trigger(handle);
commandCheckHandler("ZAux_Trigger” ret);

for (int i=0;i<20;i++)

{
ret = ZAux_Direct_Single_Move(handle, 0, 100);
commandCheckHandler("ZAux_Direct_Single_Move", ret);
ret = ZAux_Direct_MoveOp2(handle, 0, 0,1,10);
commandCheckHandler("ZAux_Direct_MoveOp2", ret);

}

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;
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return O;

It can be observed from the oscilloscope shown in the figure below that, under the

condition that the speed does not drop, the OUT port 0 outputs once every 100 pulse
equivalent positions:
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5.2.Single-axis Motion

5.2.1.Emphasis

Each axis has its independent parameters, and parameters are global, which means
it will take effect immediately when speed and acceleration changed, then dynamic
speed can be achieved.

When ZAux_Direct_Single_Cancel is called to stop the motion command, it needs to
decelerate by the value set by using the deceleration command ZAux_Direct_SetFastDec
(the default is equal to the deceleration value). To achieve an emergency stop, the fast

deceleration can be set to the maximum allowable value of the drive.

Single-axis continuous movement (ZAux_Direct_Single_Vmove) moves in one
direction continuously. If the previous single-axis continuous motion is not stopped, the
new single-axis continuous motion command will automatically replace the previous
single-axis continuous motion and modify the direction, so there is no need to call

ZAux_Direct_Single_Cancel to stop the previous single-axis continuous motion.
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5.2.2.Routine

5.2.2.1. Single-axis Point Moiton

When do initialization, DPOS = 0, pulse amount (UNITS) = 100pulse/s, speed SPEED
= 200 units/s, acceleration = 2000units/s/s, deceleration = 2000units/s/s, S curve
acceleration and deceleration time is 200ms, and to do relative motion firstly, the
distance is 800units, then do absolute motion, move absolutely to absolute position
100units.

Ps: the acceleration and deceleration time of the S-shaped curve is the change time
of the motion acceleration and deceleration process, and the trajectory is S-shaped, not

trapezoidal (T-shaped).

Motion Parameters ; . | .
. move relatively 800 units move absolutely to 100 units
Configuration J .

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// it is not 0, fail
{
printf("%s return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR=* argv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
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printf("Fail to connect controller’\n");
handle = NULL;

getchar();

return -1;

}

printf("Success to connect controller'\n");

ZAux_Direct_SetAtype(handle, 0, 1); //set axis type of axis 0 as 1

ZAux_Direct_SetUnits(handle, 0, 100); //set pulse amount of axis 0 as 100

ZAux_Direct_SetSpeed(handle, 0, 200); //set speed of axis 0 as 200units/s

ZAux_Direct_SetAccel(handle, 0, 2000); //set acceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetDecel(handle, 0, 2000); //set deceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetSramp(handle, 0, 200); //set S curve of axis 0 as 200ms

ret = ZAux_Direct_SetDpos( handle, 0, 0);//clear axis instruction position

commandCheckHandler("ZAux_Direct_SetDpos”, ret);//judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetMpos( handle, 0, 0);//clear encoder feedback position

commandCheckHandler("ZAux_Direct_SetMpos", ret);//judge whether the
instruction is executed successfully

ZAux_Trigger(handle);//oscilloscope trigger function

ret =ZAux_Direct_Single_Move( handle, 0, 800);

commandCheckHandler("ZAux_Direct_SetDpos”, ret);//judge whether the
instruction is executed successfully

float IDLE;

while (1)//wait for axis 0 to complete the motion

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<Q)break;

}

ret =ZAux_Direct_Single_MoveAbs( handle, 0, 100);

commandCheckHandler("ZAux_Direct_SetDpos”, ret);//judge whether the

instruction is executed successfully
while (1)// wait for axis 0 to complete the motion

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<Q)break;

}

Sleep(2000);

Zmotion PC Programming Manual V2.1.1
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ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

Waveform:
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5.2.2.2. Single-axis Continuous Motion

Initially, the (DPOS) command position is 0, the (UNITS) pulse equivalent is set to
100, the speed is set to 200units/s, the acceleration is 2000units/s/s, the deceleration is
2000units/s/s, the acceleration and deceleration time of the S-shaped curve is set to
200ms, and the forward direction is continued first. Exercise for 3 seconds, then do

negative continuous exercise for 5 seconds, and then stop.

Ps: S-shaped curve acceleration and deceleration time is the change time of the
motion acceleration and deceleration process, and the trajectory is S-shaped, not

trapezoidal (T-shaped).

Motion Parameters “forward continuously | inverse continuously

Configuration move 3s _move 5s

// test1.cpp: define the entry point of control panel application program
//
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#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not 0, fail
{
printf("%s return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS !=ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller'\n");

ZAux_Direct_SetAtype(handle, 0, 1); //set axis type of axis 0 as 1

ZAux_Direct_SetUnits(handle, 0, 100); //set pulse amount of axis 0 as 100

ZAux_Direct_SetSpeed(handle, 0, 200); //set speed of axis 0 as 200units/s

ZAux_Direct_SetAccel(handle, 0, 2000); //set acceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetDecel(handle, 0, 2000); //set deceleration of axis as
2000units/s/s

ZAux_Direct_SetSramp(handle, 0, 200); //set S curve of axis 0 as 200ms

ret = ZAux_Direct_SetDpos( handle, 0, 0);//clear axis command position

commandCheckHandler("ZAux_Direct_SetDpos”, ret);//judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetMpos( handle, 0, 0);//clear encoder feedback position

commandCheckHandler("ZAux_Direct_SetMpos”, ret);//judge whether the
instruction is executed successfully

ZAux_Trigger(handle);//oscilloscope trigger function
ret =ZAux_Direct_Single_Vmove( handle, 0, 1);
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0

commandCheckHandler("ZAux_Direct_Single_Vmove", ret);//judge whether the
instruction is executed successfully

Sleep(3000);//delay 3s

ret =ZAux_Direct_Single_Vmove( handle, 0, -1);
commandCheckHandler("ZAux_Direct_SetDpos", ret);//judge whether the
instruction is executed successfully

Sleep(5000);//delay 5s

ret = ZAux_Direct_Single_Cancel(handle,0,2);//stop the motion

commandCheckHandler("ZAux_Direct_Single_Cancel”, ret) ;//judge whether the
instruction is executed successfully

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return 0;
Waveform:
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5.2.2.3. Quick Jog (IN Control)

The initial command is 0, the pulse equivalent is set to 100, the speed is set to

200units/s, the acceleration is 2000units/s/s, the deceleration is 2000units/s/s, and

the

S-curve acceleration and deceleration time is set to 200ms. Set the JOG speed to 100.
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Map the input port INO as the input port for controlling whether to use JOG speed or

SPEED speed, set the input port INT as the input port for positive direction motion

control, and map the input port IN2 as the input port for negative direction motion

control.

Ps: S-shaped curve acceleration and deceleration time is the change time of the

motion acceleration and deceleration process, and the trajectory is S-shaped, not

trapezoidal (T-shaped).

Axis Parameter ( . |
IN A M
Configuration e e

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail

{
printf("%s return code is %d\n", command, ret);
}
}
int32 __stdcall ZAux_Direct_ZSIMU_IN(ZMC_HANDLE handle,int link_axis,int
move_axis)
{

char cmdbuff[2048];

char cmdbuffAck[2048];

//generate the command

sprintf(cmdbuff, "ZSIMU_IN(%d,%d) ", link_axis,move_axis);

//call command to execute the function
return ZAux_DirectCommand(handle, cmdbuff, cmdbuffAck, 2048);

int _tmain(int argc, _TCHAR* argv[])
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char *ip_addr = (char *)"127.0.0.1", //controller IP address
ZMC_HANDLE handle = NULL, //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller'\n");

ZAux_Direct_SetAtype(handle, 0, 1); //set axis type of axis 0 as 1

ZAux_Direct_SetUnits(handle, 0, 100); //set pulse amount of axis 0 as 100

ZAux_Direct_SetSpeed(handle, 0, 200); //set speed of axis 0 as 200units/s

ZAux_Direct_SetAccel(handle, 0, 2000); //set acceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetDecel(handle, 0, 2000); //set deceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetSramp(handle, 0, 200); //set S curve of axis 0 as 200ms

ret = ZAux_Direct_SetDpos( handle, 0, 0);//clear axis command position

commandCheckHandler("ZAux_Direct_SetDpos”, ret);//judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetMpos( handle, 0, 0);//clear encoder feedback position

commandCheckHandler("ZAux_Direct_SetMpos”, ret);//judge whether the
instruction is executed successfully

ZAux_Direct_SetJogSpeed(handle, 0, 100);//set speed of JOG as 100
ZAux_Direct_SetFastJog(handle, 0, 0);//set whether JOG speed opens control IN
ZAux_Direct_SetFwdJog(handle, 0, 1);//set JOG forward control IN O
ZAux_Direct_SetRevJog(handle, 0, 2);// set JOG inverse control IN 1

ZAux_Direct_SetInvertin(handle, 0, 1);//reverse IN, valid input, ECI series control
cards doesn't use inverse

ZAux_Direct_SetInvertin(handle, 1, 1);// reverse IN, valid input, ECI series control
cards doesn't use inverse

ZAux_Direct_SetInvertin(handle, 2, 1);// reverse IN, valid input, ECI series control
cards doesn't use inverse

ZAux_Trigger(handle);//oscilloscope trigger function

Sleep(500);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully
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printf("connection closed!\n");
handle = NULL;
return O;

When IN(0) doesn't have valid input:
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5.3.Homing

5.3.1.Emphasis

Original input is configured by ZAux_Direct_SetDatumln command, positive and
negative position limit is configured through ZAux_Direct_SetFwdin and

ZAux_Direct_SetRevin commands.

Trigger is valid when ZMC series controller is 0. And when input is OFF, which
means it achieves original position / limit position, do use ZAux_Direct_SetFwdIn to

inverse the electricity level for common opened signals.

Trigger is valid when ECI series controller is 1. And when input is ON, which means
it achieves original position / limit position, do use ZAux_Direct_SetRevlin to reverse the

electricity level for common closed signals.
For Z signal homing, the axis type must be configured the type with signal Z.
When multiple axes are homing, each axis needs to use homing function.

When homing is finished in BUS (EtherCAT, RTEX, etc.) motion controller, MPOS is

needed to be cleared by manual.
Homing mode:
Mode 1:
As shown in the figure below, ZAux_Direct_Single_Datum mode 1:

The axis runs forward at the speed of ZAux_Direct_SetCreep until the Z signal
appears and starts to decelerate. After the deceleration reaches 0, the command
position (DPOS) value is reset to 0 at this time, and the position after stopping is the

origin. On the way back to zero If it touches the position limit switch, it will stop directly.

Homing mode 2 is the same type as mode 1, only the movement direction of finding

the origin is opposite.
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Forward

_—

I

Negative (-)

Signal Z Signal Z

| a

Positive (+)

S

Speed Curve:

A\

creep|---- >

origin

Signal Z phase

Z phase homing mode

Note: After returning to zero and encountering the Z phase signal, it uses the
deceleration of Decel to decelerate to 0 and stop. There is a small error, which can be
reduced by reducing the speed of Creep and increasing the deceleration of Decel. If
there is a high-precision homing, it needs to use the Z-phase latch and manually do the

zero return to achieve the high-precision Z-phase homing.

Mode 3:
As shown in the figure below, ZAux_Direct_Single_Datum mode 3:

The axis runs forward quickly at the speed of ZAux_Direct_SetSpeed until it meets
the origin switch and starts to decelerate. After decelerating to 0, it reverses to find the
origin at the speed of ZAux_Direct_SetCreep. When meets the origin again, it will
decelerate to stop, and the position value is reset to 0, the current position is the origin.

If the limit switch is encountered on the way back to zero, it will stop directly.

Homing mode 4 is the same type as mode 3, only the movement direction of finding

the origin is opposite.
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Forward

Signal Z Origin IO Signal Z

[ |

I > ; o

negative (-) Positive (+)
L
Speed Curve:
Mode 3
speed [-------- \ i
Origin 10 I i
0 ] " T
e S ’: """ 1 origin
1 origin 10

Note: After returning to zero and touching the origin signal, it decelerates to the
creep speed, and moves in reverse until it meets the origin 10 induction, and then
decelerates to O to stop. There is a small error between leaving the 10 induction and
decelerating to 0. The error can be reduced by reducing the speed of Creep and
increasing the deceleration of Decel. If there is a high-precision zero return, you need to

manually do the zero return through the 10 latch to achieve the high-precision.

Mode 5:
As shown in the figure below, ZAux_Direct_Single_Datum mode 5:

The axis runs forward quickly at the speed of ZAux_Direct_SetSpeed until it touches
the origin switch and starts to decelerate. After decelerating to 0, it moves in the reverse
direction at the speed of ZAux_Direct_SetCreep until the Z signal appears and then
decelerates to stop. Reset the position value to 0, the position where the Z signal
appears is the origin, and if it touches the limit switch on the way back to zero, it will

stop directly.
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Homing mode 6 is the same type as mode 5, only the movement direction of finding

the origin is opposite.

Forward

[

SignalZ Origin 10 Signal Z

Negative (-)

Speed Curve:

Mode 5

speed |---------

!

>— 3

7
Origin 10

Positive (+)

creep

: — T
N
“““ Origin

l\

Originl0  Z phase signal

Note: After returning to zero and touching the origin signal, use the Decel

deceleration to decelerate to the creep speed, and move in the reverse direction until it

leaves the origin 10 induction. After encountering the Z phase signal, use the Decel

deceleration to decelerate to 0 to stop. There is a small error between leaving the Z

signal and decelerating to 0. But it can be reduced by reducing the speed of Creep and

increasing the deceleration of Decel. If there is a high-precision zero return, you need to

use the Z-phase latch to manually return to zero to achieve high-precision.

Mode 8:

As shown in the figure below, ZAux_Direct_Single_Datum mode 8:

The axis runs forward quickly at the speed of ZAux_Direct_SetSpeed, and starts to
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decelerate until it touches the origin switch. After decelerating to 0, the position value is
reset to 0. After stopping, the position is the origin. It will stop directly when it hits the

limit switch in homing process.

Homing mode 9 is the same type as mode 8, only the movement direction of finding
the origin is opposite.

Forward
Origin 10
Negative (-) : Positive (+)
: > ¢
Speed Curve:
v Mode 8
speed |------- > '
' ST
0 AN
i origin

meet origin |0

Note: After returning to zero and touching the origin signal, it uses Decel
deceleration to decelerate to 0 and stop. There is a small error, which can be reduced by
reducing the speed and increasing the Decel deceleration. If there is a high-precision
zero return, you need to manually do the zero return through the |0 latch to achieve the

high-precision.

5.3.2.Routine

5.3.2.1. Single-axis Homing Motion

This routine adopts homing mode 3, and the axis runs forward at the speed of
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ZAux_Direct_SetSpeed until it touches the origin switch. The axis then moves in reverse

at the ZAux_Direct_SetCreep speed until it leaves the home switch. At the same time, the

position will be automatically cleared to 0. In the example, INO is used as the origin

switch, and the level inversion is turned on.

Axis Paramt_eters run forward in SPEED }—{ Find origin IN H run inverse in CREEP H [ stop & clear
Configuration L J ¥ L i induction | ]

// test1.cpp: define the entry point of control panel application program
#include "stdafx.h”

#include <windows.h>

#include "zmotion.h”

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// it is not O, fail
{
printf("%s return code is %d\n", command, ret);
}
}
int _tmain(int argc, _-TCHAR* argv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller'\n");

ZAux_Direct_SetAtype(handle, 0, 1); //set axis type of axisO as 1

ZAux_Direct_SetUnits(handle, 0, 100); //set pulse amount of axis 0 as 100

ZAux_Direct_SetSpeed(handle, 0, 200); //set speed of axis 0 as 200units/s

ZAux_Direct_SetAccel(handle, 0, 2000); //set acceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetDecel(handle, 0, 2000); //set deceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetSramp(handle, 0, 200); //set S curve time of axis 0 as 200ms

ret = ZAux_Direct_SetCreep(handle, 0, 50);  //set inverse creep speed when
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homing
commandCheckHandler("ZAux_Direct_SetCreep”, 0);

ret = ZAux_Direct_SetDatumIn(handle, 0, 0); //set origin switch
commandCheckHandler("ZAux_Direct_SetDatumin”, 0);

ret = ZAux_Direct_SetHomeWait(handle, 0, 1000); //set homing waiting time
commandCheckHandler("ZAux_Direct_SetHomeWait", 0);

ret = ZAux_Direct_SetInvertin(handle, 0, 1); //set input O electric level inverse
commandCheckHandler("ZAux_Direct_Setlnvertin”, 0);

ret = ZAux_Direct_SetDpos( handle, 0, 0);//clear axis command position

commandCheckHandler("ZAux_Direct_SetDpos", ret);//judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetMpos( handle, 0, 0);//clear encoder feedback position

commandCheckHandler("ZAux_Direct_SetMpos”, ret);//judge whether the
instruction is executed successfully

ZAux_Trigger(handle);//oscilloscope trigger function
ret = ZAux_Direct_Single_Datum(handle, 0, 3); //homing, mode 3
commandCheckHandler("ZAux_Direct_Single_Datum”, 0);

uint32 homestatus;
while (1)//wait for axis 0 to complete homing
{
Sleep(100);
ZAux_Direct_GetHomeStatus(handle,0,&homestatus);//get homing motion
finish state
if (homestatus==1)break;

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return 0;

Waveform:
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5.4.Electronic Gear

5.4.1.Emphasis

The electronic gear function is used for the connection of two axes. The main axis
and the slave axis are connected according to a constant gear ratio. There is no need for
physical gears, and the ratio of the electronic gear can be directly set by using
instructions. And the electronic gear ratio can be modified at any time because it is

realized by the software.

The electronic gear function is realized through the instructions
ZAux_Direct_Connect and ZAux_Direct_Connpath. Connect one axis to another axis for
follow-up motion according to a certain ratio, then one motion command can drive the
operation of two motors. By detecting the movement of the two motor axes, feedback
the displacement deviation to the controller and obtain the synchronization
compensation, so that the displacement deviation between the two axes can be

controlled within the allowable range of precision.

The electronic gear is connected to the number of pulses. For example, the
connection ratio of the master and slave axes is 1:5, and one pulse is sent to the master

axis, and 5 pulses are correspondingly sent to the slave axis.

After 2 axes are connected by the synchronous command, it needs to use the
“cancel” command to cancel the synchronous motion of the current axis, and then call
other motions. When switching the synchronous override, you can directly call

ZAux_Direct_Connect to replace the previous ZAux_Direct_Connect command. What is
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connected is the number of pulses, and the ratio of different axis UNITS should be

considered.
It is unlike cams, the connection of electronic gears is linear.
The role of electronic gear:

® Pulse compensation, reducing the burden on the host computer (because the
current components used to send pulses have limitations on the frequency of

sending pulses).

® Matching the number of pulses sent by the motor and the minimum movement
of the machine, the movement of the workpiece (or the motor) corresponding
to one pulse of the command input can be set to any value, and the infinitely
variable speed of the motor can be realized. When the motor starts and stops,
it can prevent out-of-step and overshoot, so that the potential of the motor can

be fully utilized.

® Transmit synchronous motion information, realize coordinate linkage,
transformation between motion forms (rotation-rotation, rotation-line, line-

line), simplified control, etc.

The same point between ZAux_Direct_Connpath and ZAux_Direct_Connect: the
usage syntax of the two is the same, the number of pulses is connected, and the effect
of ZAux_Direct_Connpath connected to the movement of a single axis is the same as

that of ZAux_Direct_Connect.

The difference between ZAux_Direct_Connpath and ZAux_Direct_Connect:
ZAux_Direct_Connect connects the target position of a single axis.
ZAux_Direct_Connpath connects the vector length of interpolation axis. At this time, it
needs to be connected to the main axis of the interpolation movement, and it cannot
follow the interpolation movement when connected to the interpolation slave axis.
ZAux_Direct_Connpath will track the vector length change for XY interpolation instead of

tracking individual X or Y axes.



Zmotion’ Zmotion PC Programming Manual V2.1.1

5.4.2.Routine

5.4.2.1. Synchronous Motion

In this routine, axis 0 is driven to move a distance equivalent to 100 pulses, and the
parameters of axis 1 and 0 are set to be the same, and the effect before and after

synchronization is compared.

// test1.cpp: define the entry point of control panel application program.
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}

int _tmain(int argc, _TCHAR* argVv[])
{

char *ip_addr = (char *)"127.0.0.1"; //controller IP address, there may be errors
when using simulator to check the curve, it is best to connect to controller for
viewing.

ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller

if ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller! \n");

ret =ZAux_Direct_SetAtype(handle,0,1);//set axis type of axis 0 as 1
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commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,1,1);// set axis type of axis 1 as 1
commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,0,100);//set pulse amount (UNITS) of axis 0 as
100
commandCheckHandler("ZAux_Direct_SetUnits", ret) ;//judge whether the
instruction is executed successfully
ret =ZAux_Direct_SetUnits(handle,1,100);// set pulse amount (UNITS) of axis 1 as
100
commandCheckHandler("ZAux_Direct_SetUnits", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);//set the acceleration of axis 0
commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,1,500);// set the acceleration of axis 1
commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);//set the deceleration of axis 0
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,1,500);//set the deceleration of axis 1
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);//set clearing DPOS of axis 0 (to 0)
commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,1,0);//set clearing DPOS of axis 1 (to 0)
commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,0,100);//set the speed of axis 0
commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,1,100);// set the speed of axis 1
commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_Connect(handle,1,0,1);//set open synchronous connection, axis
1 follows with axis 0
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commandCheckHandler("ZAux_Direct_Connect”, ret) ;// judge whether the
instruction is executed successfully

float IDLE;
ZAux_Trigger( handle);//trigger the oscilloscope

ret = ZAux_Direct_Single_Move(handle, 0,100.0); //axis 1 moves 100

commandCheckHandler("ZAux_Direct_Single_Move", ret) ;// judge whether the
instruction is executed successfully

while (1)//wait for axis 0 motion to complete

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if IDLE<Q)break;

}

ret =ZAux_Direct_Single_Cancel(handle,0,2);//cancel the synchronization
motion
commandCheckHandler("ZAux_Direct_Connect”, ret) ;// judge whether the
instruction is executed successfully

getchar();

ret = ZAux_Close(handle); //close the link
commandCheckHandler("ZAux_Close", ret) ;// judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

Before:
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5.4.2.2. Synchronous Motion 2

This routine is mainly an interpolation synthesis vector motion that drives axis 2 to

follow axis 0 and axis 1, and perform synchronous motion with the interpolation

synthesis vector.

// test1.cpp: define the entry point of control panel application program.
#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"
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void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not 0, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}

int _tmain(int argc, _TCHAR* argV[])
{

char *ip_addr = (char *)"127.0.0.1"; // controller IP address, there may be errors
when using simulator to check the curve, it is best to connect to controller for
viewing.

ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller

if ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1,
}

printf("Success to connect controller\n");

ret =ZAux_Direct_SetAtype(handle,0,1);// set axis type of axis 0 as 1

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,1,1);// set axis type of axis 1 as 1

commandCheckHandler("ZAux_Direct_SetAtype", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,2,1);// set axis type of axis 2 as 1

commandCheckHandler("ZAux_Direct_SetAtype", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,0,100);// set pulse amount of axis 0 as 100

commandCheckHandler("ZAux_Direct_SetUnits", ret) ;//judge whether the
instruction is executed successfully
ret =ZAux_Direct_SetUnits(handle,1,100);// set pulse amount of axis 1 as 100

commandCheckHandler("ZAux_Direct_SetUnits", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,2,100);// set pulse amount of axis 2 as 100

commandCheckHandler("ZAux_Direct_SetUnits", ret) ;//judge whether the
instruction is executed successfully
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ret =ZAux_Direct_SetAccel(handle,0,500);// set the acceleration of axis 0

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,1,500);// set the acceleration of axis 1

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,2,500);// set the acceleration of axis 2

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);// set the deceleration of axis 0

commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,1,500);// set the deceleration of axis 1

commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,2,500);// set the deceleration of axis 2

commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);// set clearing DPOS of axis 0 (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,1,0);// set clearing DPOS of axis 1 (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,2,0);// set clearing DPOS of axis 2 (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,0,150);// set the speed of axis 0

commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,1,100);// set the speed of axis 1

commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,2,100);// set the speed of axis 2

commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_Connpath(handle,1,0,2);// set open synchronous connection 2,
axis 2 connects the axis 0 (interpolation master axis)

commandCheckHandler("ZAux_Direct_Connect”, ret) ;//judge whether the
instruction is executed successfully

float IDLE;
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ZAux_Trigger( handle);// trigger the oscilloscope

int axislist[2]={0,1};

float dposlist[2]={300,400},

ret = ZAux_Direct_Move(handle, 2,axislist,dposlist); //interpolation motion,
300,400,

commandCheckHandler("ZAux_Direct_Single_Move", ret) ;//judge whether the
instruction is executed successfully

while (1)// wait for axis 0 motion to complete

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<Q)break;

}

ret =ZAux_Direct_Single_Cancel(handle,0,2);// cancel the synchronization motion
commandCheckHandler("ZAux_Direct_Connect”, ret) ;//judge whether the
instruction is executed successfully

getchar();

ret = ZAux_Close(handle); // close the link

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

Waveform diagram of interpolation speed curve and following axis speed curve:

(It can be observed from the waveform diagram that the following axis changes

with the speed change of the vector synthesized by the interpolation motion)
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Waveform diagram of interpolation motion and following axis motion trajectory
curve:

(It can be observed from the waveform diagram that the following axis moves with
the trajectory of the vector synthesized by the interpolation motion.)
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5.4.2.3. Set Pulse Output Electronic Gear

In this routine, when the encoder gear ratio defaults to 1, modify the pulse output
gear ratio, and connect the pulse output of axis 0 to the encoder input of axis 5, so as to

observe the actual situation of the pulse output of axis 0.

Hardware wiring: It needs to connect the axis 0 pulse output to the axis 5 encoder.

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not 0, fail
{

printf("%s fail'return code is %d\n", command, ret);
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int _tmain(int argc, _TCHAR=* argv([])
{
char *ip_addr = (char *)"192.168.0.181"; //controller IP address, this routine
needs to use encoder for comparing, so it is necessary to connect to actual controller.
ZMC_HANDLE handle = NULL; //link handle
int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL,;
getchar();
return -1,
}

printf("Success to connect controller\n");

ret =ZAux_Direct_SetAtype(handle,0,1);//set axis type of axis 0 as 1

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,5,6);//set axis type of axis 5 as pulse encoder

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,0,100);//set pulse amount of axis 0 as 100

commandCheckHandler("ZAux_Direct_SetUnits", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,5,100);// set pulse amount of axis 5 as 100

commandCheckHandler("ZAux_Direct_SetUnits", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);//set acceleration of axis 0
commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);//set deceleration of axis 0
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);//set clear axis 0 DPOS (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetMpos(handle,5,0);// set clear axis 5 MPOS (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully
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ret =ZAux_Direct_SetSpeed(handle,0,100);//set speed of axis 0
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_StepRatio(handle,0,2,1);//set pulse gear ratio of axis 0 as 2,
namely, 2 times pulse output

commandCheckHandler("ZAux_Direct_StepRatio”, ret) ;// judge whether the
instruction is executed successfully

float IDLE;
ZAux_Trigger( handle);// trigger the oscilloscope

ret = ZAux_Direct_Single_Move(handle, 0,100); // axis 0 moves 100
commandCheckHandler("ZAux_Direct_Single_Move", ret) ;// judge whether the

instruction is executed successfully

while (1)// wait for axis 0 motion to complete

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<Q)break;

}

ret =ZAux_Direct_StepRatio(handle,0,1,1);//resume the pulse gear ratio of axis 0
as1

commandCheckHandler("ZAux_Direct_StepRatio”, ret) ;// judge whether the
instruction is executed successfully

getchar();

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;// judge whether the instruction is
executed successfully

printf("connection closed!\n");

handle = NULL;

return O;

Output waveform:

It can be observed from the waveform diagram that the pulse received by encoder

axis 5 is twice that of axis 0, which is just in line with the set pulse output gear ratio.
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5.4.2.4. Set Encoder Gear Ratio

In this routine, when the pulse output gear ratio defaults to 1, modify the encoder
input gear ratio, and connect the pulse output of axis 0 to the encoder input of axis 5, so
as to observe the actual situation of pulse reception of axis 5.

Routine hardware wiring: It is necessary to connect the axis 0 pulse output to the
axis 5 encoder.

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// it is not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}

int _tmain(int argc, _TCHAR* argV[])

{
char *ip_addr = (char *)"192.168.0.181"; //controller IP address, this routine

needs to use encoder for comparing, so it is necessary to connect to actual controller.
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ZMC_HANDLE handle = NULL, //link handle
int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1,
}

printf("Success to connect controller’\n");

ret =ZAux_Direct_SetAtype(handle,0,1);// set axis type of axis 0 as 1

commandCheckHandler("ZAux_Direct_SetAtype", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,5,6);// set axis type of axis 5 as pulse encoder

commandCheckHandler("ZAux_Direct_SetAtype", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,0,100);// set pulse amount of axis 0 as 100

commandCheckHandler("ZAux_Direct_SetUnits", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,5,100);// set pulse amount of axis 5 as 100

commandCheckHandler("ZAux_Direct_SetUnits", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);// set acceleration of axis 0
commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);// set deceleration of axis 0
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);// set clear axis 0 DPOS (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetMpos(handle,5,0);// set clear axis 5 MPOS (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,0,100);// set speed of axis 0
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_EncoderRatio(handle,5,2,1);// set pulse gear ratio of axis 5 as 2,
namely, 2 times pulse output
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commandCheckHandler("ZAux_Direct_EncoderRatio”, ret) ;// judge whether the
instruction is executed successfully

float IDLE;

ZAux_Trigger( handle);//trigger the oscilloscope

ret = ZAux_Direct_Single_Move(handle, 0,100); //axis 0 moves 100
commandCheckHandler("ZAux_Direct_Single_Move", ret) ;// judge whether the

instruction is executed successfully

while (1)// wait for axis 0 motion to complete

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<O)break;

}

ret =ZAux_Direct_EncoderRatio(handle,5,1,1);// resume the pulse gear ratio of
axisbas 1

commandCheckHandler("ZAux_Direct_EncoderRatio”, ret) ;// judge whether the
instruction is executed successfully

getchar();

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;// judge whether the instruction is
executed successfully

printf("connection closed!\n");
handle = NULL;
return O;

Output waveform:

It can be observed from the waveform diagram that the pulse received by encoder

axis 5 is twice that of axis 0, which is just in line with the input gear ratio of the encoder.
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5.5.Interpolation Motion
5.5.1.Emphasis

5.5.1.1. SP Speed

1. Difference between SP and non-SP motion

Set the axis speed through ZAux_Direct_SetSpeed, the speed changes immediately,
and dynamic speed change can be realized, and all interpolation motions have
corresponding SP motions with custom speeds, such as ZAux_Direct_MoveSp,
ZAux_Direct_MoveAbsSp and so on. The speed of SP motion is no longer controlled by
the global speed ZAux_Direct_SetSpeed, but the start, run, and end speeds of the
corresponding segment are set through special speed commands, and these speeds

also enter the motion buffer along with the motion.
2. SP speed description:

SP speed represents a function that can perform speed control. Zmotion control
card commands with SP suffix mean that the motion can be controlled by a user-

defined speed.

The function parameter setting in this chapter is mainly applied to the function after
the interpolation motion command with the SP suffix. At this time, the motion speed

adopts the set ZAux_Direct_SetForceSpeed parameter speed instead of the set
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ZAux_Direct_SetSpeed speed parameter. SP speed applies to interpolation motion

commands with SP suffix (eg ZAux_Direct_MoveSp, ZAux_Direct_MoveCircSp).

The starting speed set by ZAux_Direct_SetStartMoveSpeed: the starting speed of

the SP motion of the custom speed.

The end speed set by ZAux_Direct_SetEndMoveSpeed: the end speed of SP

movement with custom speed.

Forced speed set by ZAux_Direct_SetForceSpeed: forced speed of SP movement

with custom speed.

Note: the above three parameters will take effect only when the motion command
with SP is used, and the parameters are all brought into the motion buffer. When not in
use, please set the command ZAux_Direct_SetStartMoveSpeed for setting the start
speed and the command ZAux_Direct_SetEndMoveSpeed for setting the end speed to a

larger value, otherwise this parameter will be used in the next movement command.

5.5.1.2. Continuous Interpolation & Trajectory Look-ahead

In the actual processing process, continuous interpolation is enabled in order to
pursue machining efficiency. If the corners of the motion trajectory are not decelerated,
when the corners are large, it will cause a large impact on the machine and affect the
machining accuracy. If the continuous interpolation is turned off, the deceleration at the
corner is reduced to 0. Although the machine is protected, the processing efficiency is
greatly affected. Therefore, a look-ahead command is provided to automatically judge
whether to reduce the corner speed to a reasonable value at the corner. In this way, it
will not affect the machining accuracy and can improve the machining speed, which is

the role of the trajectory look-ahead function.

The trajectory look-ahead of the motion controller can automatically calculate a
smooth speed plan according to the user's motion path, reducing the impact of the
machine, thereby improving the machining accuracy. Automatically analyze the
inflection point that will appear in the command trajectory of the motion buffer, and
automatically calculate the motion speed at the corner according to the corner
conditions set by the user, also calculate the speed plan based on the maximum
acceleration value set by the user, so that speed values in any acceleration and

deceleration process will not exceed the value of ZAux_Direct_SetAccel and
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ZAux_Direct_SetDecel to prevent damage to the mechanical part.
Velocity planning with and without trajectory lookahead:

Assume that the motion trajectory is as shown in the left figure, following a

rectangular trajectory, which is divided into four segments of linear interpolation motion.

Mode 1: after the continuous interpolation is turned on, the curve of the main axis
speed changing with time is as shown in the right figure. The main axis speed is
continuous, and the corner of the track still does not decelerate, and the impact at the
corner is large when running at high speed.

Continuous interpolation
Motion trajectory

0 X 0 T

Mode 2: under the condition of mode 1, if the continuous interpolation is turned off,
the resulting curve of the main axis speed changing with time is shown in the left figure
below. After moved each straight line, it decelerates to 0 and then starts the second
straight line, which is not efficient.

Mode 3: under the condition of mode 1, continuous interpolation is turned on, and
the trajectory look-ahead parameter is set, and the obtained curve of the main axis
speed changing with time is shown on the right, and the corners are decelerated

according to a certain ratio, and the processing efficiency is higher than that of mode 2.

continuous interpolation is off +

continuous interpolation is on + trajectory look-ahead is not set

trajectory look-ahead is set

0 T O T

If you want the speed curve to be softer in the above modes, you only need to set

the speed to S curve through the ZAux_Direct_SetSramp command.

The main command ZAux_Direct_SetCornerMode of trajectory look-ahead is used

for speed planning at corners. There are three commonly used modes, and different
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modes can be selected according to the actual requirements of the processed trajectory.

This parameter takes effect before the interpolation motion command is called, and
the corner mode is generally set in parameter initialization. Because the look-ahead
motion parameters will be stored in the motion buffer together with the motion
command, and the look-ahead motion parameters can be called multiple times, also
different modes can also be used in combination. For example,
ZAux_Direct_SetCornerMode=2+8 means that automatic corner deceleration and small
circle speed limit are used at the same time, set the appropriate look-ahead mode
according to the requirements of the trajectory segment, and automatically optimize the

trajectory when executing the motion command.

Note: once the ZAux_Direct_SetCornerMode mode is set, the parameters will be
stored in the controller. Set ZAux_Direct_SetCornerMode=0 to cancel it, otherwise the

previously set ZAux_Direct_SetCornerMode will still take effect at the next run.

CORNER_MODE instruction parameter description:

Bit Value Description

0 1 Reserved

Automatic corner deceleration.

Make acceleration and deceleration take effect According to
ZAux_Direct_SetAccel and ZAux_Direct_SetDecel.

This parameter takes effect before the motion function is called.
The deceleration angle is set according to the

1 2 ZAux_Direct_SetDecelAngle and ZAux_Direct_SetStopAngle
functions.
The reference speed of the deceleration corner is based on the
FORCE_SPEED speed, and a reasonable
ZAux_Direct_SetForceSpeed must be set.
Automatic small circle speed limit, speed limit when the radius is
less than the set value, no speed limit when it is greater than the
limit value.
The modification of this parameter takes effect before the motion
2 4 function is called.
Limit speed is related to ZAux_Direct_SetForceSpeed.
Limit speed = ZAux_Direct_SetForceSpeed * actual radius /

ZAux_Direct_SetFullSpRadius.

Speed limit radius is set through ZAux_Direct_SetFullSpRadius.

4 16 Reserved

Automatic chamfer settings.

The modification of this parameter takes effect before the linear
motion function is called.

The setting value of the radius of the chamfer is not the actual
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value, only when it is 90 degrees.

This linear motion is automatically chamfered with the previous
linear motion, and the chamfer radius refers to
ZAux_Direct_SetZsmooth.

ZAux_Direct_SetCornerMode=2 corner deceleration application: motion trajectory
doesn't be changed, only automatically judge whether to decelerate at the corner,
generally it is used to improve the problem of machine vibration, where there are

requirements for trajectory accuracy and not so fast speed requirements.

ZAux_Direct_SetCornerMode=8 small circle speed limit application: do not change
the motion track, generally used in arc processing, calculate the current limit speed of

the arc according to the radius of the arc.

ZAux_Direct_SetCornerMode=32 automatic chamfering application: changing the
motion trajectory will not reduce the speed. For the occasions with large trajectory
corners, the motion trajectory at the chamfering will be automatically smoothed, so it is
generally used in applications that require fast speed and not high accuracy. In order to
facilitate the description of the function of each bit, the routines are set individually, and
multiple bits can be used at the same time in practical applications. For example,
ZAux_Direct_SetCornerMode=2+8, turn on automatic corner deceleration and small

circle speed limit.

5.5.2.Routine

5.5.2.1. Corner Deceleration

After the corner deceleration is turned on, if the STARTMOVE_SPEED (SP command
startinf speed ZAux_Direct_SetStartMoveSpeed) or ENDMOVE_SPEED (SP command
ending speed ZAux_Direct_SetEndMoveSpeed) parameter of the custom speed (SP)
motion command is set, the corner deceleration will be invalid, and the corner will follow
the speed set by above two SP commands to move. In this example, the corner
deceleration mode 2 and continuous interpolation are turned on, and the deceleration
angle is set between 15-45 degrees, and there are three-segment linear interpolation

trajectory.

// test1.cpp: define the entry point of control panel application program
//
#include "stdafx.h"
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#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"
#define P1 3.1415926

void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}

int _tmain(int argc, _TCHAR* argVv[])
{

char *ip_addr = (char *)"192.168.0.181"; //controller IP address, there may be
error if checking the curve through the simulator, so it is better to connect to actual
controller to check.

ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller

if (ERR_SUCCESS !=ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller'\n");

ret =ZAux_Direct_SetAtype(handle,0,1);// set axis type of axis 0 as 1

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,1,1);// set axis type of axis 1 as 1

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,0,100);// set pulse amount of axis 0 as 100

commandCheckHandler("ZAux_Direct_SetUnits", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,1,100);// set pulse amount of axis 1 as 100

commandCheckHandler("ZAux_Direct_SetUnits", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);// set acceleration of axis 0
commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;// judge whether the
instruction is executed successfully
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ret =ZAux_Direct_SetAccel(handle,1,500);// set acceleration of axis 1
commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);// set deceleration of axis 0

commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,1,500);// set deceleration of axis 1

commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);// set clear axis 0 DPOS (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,1,0);// set clear axis 1 DPOS (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,0,100);// set speed of axis 0
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,1,100);// set speed of axis 1
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetMerge(handle,0,1);//set open continuous interpolation (only
main axis is opened, for example, axis 0 and axis 1 interpolate, axis 0 is the main axis.
The main axis is determined by the first axis No. in continuous interpolation motion
command list)

commandCheckHandler("ZAux_Direct_SetMerge”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetCornerMode(handle,0,2);// set open corner mode (only main
axis is opened, for example, axis 0 and axis 1 interpolate, axis 0 is the main axis. The
main axis is determined by the first axis No. in continuous interpolation motion
command list)

commandCheckHandler("ZAux_Direct_SetCornerMode”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecelAngle(handle,0,15 * (P1/180));//set starting
deceleration angle (only main axis is opened, for example, axis 0 and axis 1
interpolate, axis 0 is the main axis. The main axis is determined by the first axis No. in
continuous interpolation motion command list)

commandCheckHandler("ZAux_Direct_SetDecelAngle”, ret) ;// judge whether the
instruction is executed successfully
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ret =ZAux_Direct_SetStopAngle(handle,0,45 * (P1/180));//set end deceleration
angle (only main axis is opened, for example, axis 0 and axis 1 interpolate, axis 0 is
the main axis. The main axis is determined by the first axis No. in continuous
interpolation motion command list)

commandCheckHandler("ZAux_Direct_SetStopAngle”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetForceSpeed(handle,0,100);//set the speed when in equal
deceleration (only main axis is opened, for example, axis 0 and axis 1 interpolate, axis
0 is the main axis. The main axis is determined by the first axis No. in continuous
interpolation motion command list)

commandCheckHandler("ZAux_Direct_SetForceSpeed", ret) ;// judge whether the
instruction is executed successfully

float IDLE;
float DposList[2]={0};
int Axislist[2]={0,1};

ZAux_Trigger( handle);// trigger the oscilloscope

DposList[0]=100;

DposList[1]=0;

ret =ZAux_Direct_Move(handle,2,Axislist,DposList);//interpolation (100,0)

commandCheckHandler("ZAux_Direct_SetForceSpeed”, ret) ;// judge whether the
instruction is executed successfully

DposList[0]=0;

DposList[1]=100;

ret =ZAux_Direct_Move(handle,2,Axislist,DposList);//interpolation (0,100), motion
angle is more than 45°, full deceleration

commandCheckHandler("ZAux_Direct_SetForceSpeed”, ret) ;// judge whether the
instruction is executed successfully

DposList[0]=60;

DposList[1]=100;

ret =ZAux_Direct_Move(handle,2,Axislist,DposList);//interpolation (60, 100),
motion angle 30.96° is 15°~45°, full deceleration

commandCheckHandler("ZAux_Direct_SetForceSpeed”, ret) ;// judge whether the
instruction is executed successfully

DposList[0]=70;

DposList[1]=100;

ret =ZAux_Direct_Move(handle,2,Axislist,DposList);//interpolation (70, 100),
motion angle 4.03° is 15°, not to decelerate

commandCheckHandler("ZAux_Direct_SetForceSpeed", ret) ;// judge whether the
instruction is executed successfully

while (1)// wait for axis 0 motion to complete

{
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Sleep(100);

if IDLE<Q)break;
}
getchar();

ret = ZAux_Close(handle);
executed successfully

handle = NULL;
return O;

ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);

commandCheckHandler("ZAux_Close", ret); //judge whether the instruction is

printf("connection closed\n");

//close the connection
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VP_SPEED: interpolation composite speed
DPOS: motion position
MSPEED: axis feedback speed

® 1.(100,0) — (0,100), angle is more than 45 degrees, full decelerate, it can be
seen the speed is decelerated to 0 from the marked waveform (green, 1)

® 2 (0,100) — (70,100), angle is 90.96 degrees, which is between 15 to 45,
proportionally decelerate, it can be seen the speed is 100%(1-(30.96-15)/(45-15)) from
marked green 2 waveform.

® 3.(60,100) - (70,100), angle is 4.03 degrees, which is less than 15 degrees, not

to decelerate, please check marked green 3 waveform

5.5.2.2. Draw A Circle with The Plane Center & Small-Circle

Speed Limit

The small circle is limited to 60. When the radius is greater than or equal to the limit
value, the speed is not limited, and run at the speed of SPEED, at this time, the speed is
100.

// test1.cpp: define the entry point of control panel application program
#include "stdafx.h”

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

#define Pl 3.1415926
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void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}

int _tmain(int argc, _TCHAR=* argv[])
{

char *ip_addr = (char *)"192.168.0.181"; //controller IP address, there may be
error if checking the curve through the simulator, so it is better to connect to actual
controller to check.

ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller

if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller'\n");

ret =ZAux_Direct_SetAtype(handle,0,1);// set axis type of axis 0 as 1

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,1,1);// set axis type of axis 1 as 1

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,0,100);// set pulse amount of axis 0 as 100

commandCheckHandler("ZAux_Direct_SetUnits", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,1,100);// set pulse amount of axis 1 as 100

commandCheckHandler("ZAux_Direct_SetUnits", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);// set acceleration of axis 0

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,1,500);// set acceleration of axis 1

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);// set deceleration of axis 0
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commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,1,500);// set deceleration of axis 1

commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);// set clear axis 0 DPOS (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,1,0);// set clear axis 1 DPOS (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,0,100);// set speed of axis 0
commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,1,100);// set speed of axis 1
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetMerge(handle,0,1);// set open continuous interpolation (only
main axis is opened, for example, axis 0 and axis 1 interpolate, axis 0 is the main axis.
The main axis is determined by the first axis No. in continuous interpolation motion
command list)

commandCheckHandler("ZAux_Direct_SetMerge”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetCornerMode(handle,0,8);//set open small circle speed limit
(only main axis is opened, for example, axis 0 and axis 1 interpolate, axis 0 is the
main axis. The main axis is determined by the first axis No. in continuous
interpolation motion command list)

commandCheckHandler("ZAux_Direct_SetCornerMode”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetFullSpRadius(handle,0,60);// set starting deceleration angle
(only main axis is opened, for example, axis 0 and axis 1 interpolate, axis 0 is the
main axis. The main axis is determined by the first axis No. in continuous
interpolation motion command list)

commandCheckHandler("ZAux_Direct_SetFullSpRadius”, ret) ;//judge whether
the instruction is executed successfully

ret =ZAux_Direct_SetForceSpeed(handle,0,100);//set the speed when in equal
deceleration (only main axis is opened, for example, axis 0 and axis 1 interpolate, axis
0 is the main axis. The main axis is determined by the first axis No. in continuous
interpolation motion command list)
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commandCheckHandler("ZAux_Direct_SetForceSpeed”, ret) ;//judge whether the
instruction is executed successfully

float IDLE;
int Axislist[2]={0,1};

ZAux_Trigger( handle);//trigger the oscilloscope

//the coordinate is 0,0 before the motion

//interpolation trajectory end point coordinate is 100,0

//circle center coordinate is 50,0,

//the radius is 50 from above

ret =ZAux_Direct_MoveCirc(handle,2,Axislist,100,0,50,0,1);//circular interpolation
motion

commandCheckHandler("ZAux_Direct_MoveCirc", ret) ;//judge whether the
instruction is executed successfully

while (1)//wait for axis 0 motion to complete

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<Q)break;

}

getchar();

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

» Theradius is 100, 100>60, trajectory waveform:
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> Set the radius as 100, 100>60, speed curve waveform (not to decelerate totally):
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» Theradius is 50, 50<60, trajectory waveform:
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> Theradius is 50, 50<60, speed curve waveform (small circle deceleration)
//when radius is equal to limit value, limit = FORCE_SPEED * actual radius /
FULL_SP_RADIUS
//Speed = 100+50+60=83.33
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5.5.2.3. Chamfer

Chamfering can be used for motions such as straight lines, arcs, and spirals. For
intuitive display, only straight line corners are made in the routine. Automatically
calculate the actual corner radius size based on the corner angle. Limits to 50% when
path is exceeded. (Example: move two placements (100,0), (0,100), the maximum

chamfer radius is 50)

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"
#define Pl 3.1415926

void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}

int _tmain(int argc, _TCHAR* argv[])

{
char *ip_addr = (char *)"192.168.0.181"; //controller IP address, there may be

error if checking the curve through the simulator, so it is better to connect to actual
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controller to check.
ZMC_HANDLE handle = NULL, //link handle
int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller'\n");

ret =ZAux_Direct_SetAtype(handle,0,1);// set axis type of axis 0 as 1

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,1,1);// set axis type of axis 1 as 1

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,0,100);// set pulse amount of axis 0 as 100

commandCheckHandler("ZAux_Direct_SetUnits", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,1,100);// set pulse amount of axis 1 as 100

commandCheckHandler("ZAux_Direct_SetUnits", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);// set acceleration of axis 0

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,1,500);// set acceleration of axis 1

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);// set deceleration of axis 0

commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,1,500);// set deceleration of axis 1

commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);// set clear axis 0 DPOS (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,1,0);// set clear axis 1 DPOS (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully
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ret =ZAux_Direct_SetSpeed(handle,0,100);// set speed of axis 0
commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,1,100);// set speed of axis 1
commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetMerge(handle,0,1);//set open continuous interpolation (only
main axis is opened, for example, axis 0 and axis 1 interpolate, axis 0 is the main axis.
The main axis is determined by the first axis No. in continuous interpolation motion
command list)

commandCheckHandler("ZAux_Direct_SetMerge”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetCornerMode(handle,0,32);//set automatic chamfer (only
main axis is opened, for example, axis 0 and axis 1 interpolate, axis 0 is the main axis.
The main axis is determined by the first axis No. in continuous interpolation motion
command list)

commandCheckHandler("ZAux_Direct_SetCornerMode", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetZsmooth(handle,0,50);//set chamfer radius (only main axis
is opened, for example, axis 0 and axis 1 interpolate, axis 0 is the main axis. The main
axis is determined by the first axis No. in continuous interpolation motion command
list)

commandCheckHandler("ZAux_Direct_SetZsmooth", ret) ;// judge whether the
instruction is executed successfully

float IDLE;

int Axislist[2]={0,1},

float Dposlist[2]={0};

ZAux_Trigger( handle);// trigger the oscilloscope

Dposlist[0]=100;

Dposlist[1]=0;

ret =ZAux_Direct_Move(handle,2,Axislist,Dposlist);//linear interpolation

commandCheckHandler("ZAux_Direct_MoveCirc", ret) ;// judge whether the
instruction is executed successfully

Dposlist[0]=0;

Dposlist[1]=100;

ret =ZAux_Direct_Move(handle,2,Axislist,Dposlist);//linear interpolation

commandCheckHandler("ZAux_Direct_MoveCirc", ret) ;// judge whether the
instruction is executed successfully
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while (1)// wait for axis 0 motion to complete

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if IDLE<Q)break;

}

getchar();

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;// judge whether the instruction is
executed successfully

printf("connection closed!\n");

handle = NULL,;

return O;

}

> Interpolation trajectory, before using chamfer, trajectory waveform:
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> Interpolation trajectory, after using chamfer, chamfer radius is set as the max value

50 of this trajectory, trajectory waveform:
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5.5.2.4. Axis Holding Input Application

When the axis 0 moves a SP point of 1500, when the signal of IN (0) is encountered

during the movement, the speed is automatically switched to the holding speed.

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR=* argv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
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printf("Fail to connect controller’\n");
handle = NULL;

getchar();

return -1;

}

printf("Success to connect controller'\n");

ret =ZAux_Direct_SetAtype(handle,0,1);//set axis type as 1

commandCheckHandler("ZAux_Direct_SetAtype", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);//set axis acceleration

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);//set axis deceleration

commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);//set clear DPOS (to 0)

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetForceSpeed(handle,0,200);//set axis SP running speed
commandCheckHandler("ZAux_Direct_SetSpeed”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetFhspeed(handle,0,100);//set holding speed as 100
commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetFholdIn(handle,0,0);//set holding speed mapping IN as 0
commandCheckHandler("ZAux_Direct_SetDpos”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetInvertin(handle,0,1);//set holding speed mapping IN to
reverse electrical level

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

float IDLE;
int axislist=0;
float dposlist=1500;
ZAux_Trigger( handle);//trigger the oscilloscope
ZAux_Direct_MoveSp(handle,1,&axislist,&dposlist);//axis 0 moves 1500
while (1)//wait for axis 0 to complete the motion
{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
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if IDLE<0)break;

getchar();

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;// judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

}

> Speed Curve:
MSPEED (encoder feedback real-time speed): vertical scale 200

IN (0): vertical scale 1
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5.5.2.5. Continuous Interpolation SP Speed Motion Control

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h”

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"
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void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL, //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller'\n");

ret =ZAux_Direct_SetAtype(handle,0,1);//set axis type as 1

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);//set axis acceleration

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);//set axis deceleration

commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);//set clear DPOS to 0

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetMerge(handle, 0,1);//set continuous interpolation

commandCheckHandler("ZAux_Direct_SetMerge”, ret) ;// judge whether the
instruction is executed successfully

float IDLE;

int axislist=0;

float dposlist=40;

ZAux_Trigger( handle);//trigger the oscilloscope

//the first segment

ret =ZAux_Direct_SetForceSpeed(handle,0,30);//set axis SP running speed
commandCheckHandler("ZAux_Direct_SetSpeed”, ret) ;// judge whether the
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instruction is executed successfully

ret =ZAux_Direct_SetStartMoveSpeed(handle,0,1000);//cancel setting axis
starting running speed, the set value should be more than ForceSpeed.

commandCheckHandler("ZAux_Direct_SetStartMoveSpeed”, ret) ;// judge
whether the instruction is executed successfully

ret =ZAux_Direct_SetEndMoveSpeed(handle,0,1000);// cancel setting axis end
running speed, the set value should be more than ForceSpeed.

commandCheckHandler("ZAux_Direct_SetEndMoveSpeed", ret) ;// judge whether
the instruction is executed successfully

ZAux_Direct_MoveSp(handle,1,&axislist,&dposlist);//axis 0 moves 40
//the second segment

ret =ZAux_Direct_SetForceSpeed(handle,0,50);//set axis SP running speed
commandCheckHandler("ZAux_Direct_SetSpeed”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetStartMoveSpeed(handle,0,20);//set starting running speed
as 20

commandCheckHandler("ZAux_Direct_SetStartMoveSpeed”, ret) ;// judge
whether the instruction is executed successfully

ret =ZAux_Direct_SetEndMoveSpeed(handle,0,40);//set axis end running speed
as 40

commandCheckHandler("ZAux_Direct_SetEndMoveSpeed", ret) ;// judge whether
the instruction is executed successfully

dposlist=50;

ZAux_Direct_MoveSp(handle,1,&axislist,&dposlist);//axis 0 moves 50

//the third segment

ret =ZAux_Direct_SetForceSpeed(handle,0,60);//set axis SP running speed

commandCheckHandler("ZAux_Direct_SetSpeed”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetStartMoveSpeed(handle,0,1000);// cancel setting axis
starting running speed, the set value should be more than ForceSpeed.

commandCheckHandler("ZAux_Direct_SetStartMoveSpeed”, ret) ;// judge
whether the instruction is executed successfully

ret =ZAux_Direct_SetEndMoveSpeed(handle,0,1000);// cancel setting axis end
running speed, the set value should be more than ForceSpeed.

commandCheckHandler("ZAux_Direct_SetEndMoveSpeed", ret) ;// judge whether
the instruction is executed successfully
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dposlist=60;
ZAux_Direct_MoveSp(handle,1,&axislist,&dposlist);//axis 0 moves 60

getchar();

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;// judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

» When SP speed is not used:
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5.5.2.6. Multi-axis Linear Interpolation

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// it is not 0, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _-TCHAR* argv[])
{
char *ip_addr = (char *)"127.0.0.1"; //simulator IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller'\n");

ret =ZAux_Direct_SetAtype(handle,0,1);//set axis type of axis 0 as 1
commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,1,1);// set axis type of axis 1 as 1
commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,2,1);// set axis type of axis 2 as 1
commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;// judge whether the

instruction is executed successfully

ret = ZAux_Direct_Single_Cancel(handle, 0, 0); //axis 0 motion stops
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commandCheckHandler("ZAux_Direct_Single_Cancel”, ret);
ret = ZAux_Direct_Single_Cancel(handle, 1, 0); // axis T motion stops
commandCheckHandler("ZAux_Direct_Single_Cancel", ret);
ret = ZAux_Direct_Single_Cancel(handle, 2, 0); // axis 2 motion stops
commandCheckHandler("ZAux_Direct_Single_Cancel", ret);

ret = ZAux_Direct_SetDpos(handle, 0, 0); //set axis 0 dpos
commandCheckHandler("ZAux_Direct_SetDpos”, ret);
ret = ZAux_Direct_SetDpos(handle, 1, 0); // set axis 1 dpos
commandCheckHandler("ZAux_Direct_SetDpos”, ret);
ret = ZAux_Direct_SetDpos(handle, 2, 0); // set axis 2 dpos
commandCheckHandler("ZAux_Direct_SetDpos”, ret);

ret =ZAux_Direct_SetMerge(handle, 0,1);//set continuous interpolation
commandCheckHandler("ZAux_Direct_SetMerge”, ret) ;// judge whether the
instruction is executed successfully

int axislist[3] = {1,0,2 }; //motion axis list, axis 1 is the master axis
float poslist[3] = { 100,200,300 };//motion list, axis 1-100, axis 0-200, axis 2-300
ZAux_Trigger( handle);//trigger the oscilloscope

ret = ZAux_Direct_SetSpeed(handle, axislist[0], 100);  //set interpolation speed
100, the setting is on the master axis
commandCheckHandler("ZAux_Direct_SetSpeed”, ret);

ret = ZAux_Direct_SetAccel(handle, axislist[0], 500); // set interpolation
acceleration 500, the setting is on the master axis
commandCheckHandler("ZAux_Direct_SetAccel”, ret);

ret = ZAux_Direct_SetDecel(handle, axislist[0], 500); // set interpolation
deceleration 500, the setting is on the master axis
commandCheckHandler("ZAux_Direct_SetDecel”, ret);

ret = ZAux_Direct_MoveAbs(handle, 3, axislist, poslist);  //call the motion,
axis0, 1, 2 move to corresponding absolute position
commandCheckHandler("ZAux_Direct_MoveAbs", ret);

int state[3];

do

{
ZAux_Direct_Getlfldle(handle, axislist[0], state);
ZAux_Direct_Getlfldle(handle, axislist[1], state + 1);
ZAux_Direct_Getlfldle(handle, axislist[2], state + 2);
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if ((state[0] || state[1] || state[2]))
{

Sleep(100);
}
else
{

break;

}

} while (true);//wait for the motion to stop

printf("Idle\n");

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;// judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

The figure shows the movement speed changes of axes 0, 1, and 2, and the

meaning of the line segment is shown in the figure.
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5.5.2.7. Draw the Arc with 3-Point in Plane

This routine uses 2 axes to do planar circular arc movement, starting point (100,
100), end point (300, 100), middle point (200, 200), and three points to draw an arc.

this routine clear the current position to 0, axis 1, (100,100) is the
starting point.

Motion Parameters
Configuration

set starting point set middle and end point move

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not 0, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argV[])
{
char *ip_addr = (char *)"127.0.0.1"; //simulator IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1,
}

printf("Success to connect controller'\n");

float UnitsValue = 100;
float DposValue = 0;

float SpeedValue = 100;
float AccelValue = 10000;
float DecelValue = 10000;
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int AxisList[2] ={0,1};
float DiatanceValue = 100;

ret =ZAux_Direct_SetAtype(handle,0,1);//set axis type of axis 0 as 1
commandCheckHandler("ZAux_Direct_SetAtype", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,1,1);// set axis type of axis 1 as 1
commandCheckHandler("ZAux_Direct_SetAtype", ret) ;// judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetUnits(handle, AxisList[0], UnitsValue);//set pulse amount of
axis 0
commandCheckHandler("ZAux_Direct_SetUnits", ret);

ret = ZAux_Direct_SetUnits(handle, AxisList[1], UnitsValue);// set pulse amount of
axis 1
commandCheckHandler("ZAux_Direct_SetUnits", ret);

ret = ZAux_Direct_SetSpeed(handle, AxisList[0], SpeedValue);//set speed of axis 0
commandCheckHandler("ZAux_Direct_SetSpeed”, ret);

ret = ZAux_Direct_SetSpeed(handle, AxisList[1], SpeedValue);//set speed of axis 1
commandCheckHandler("ZAux_Direct_SetSpeed”, ret);

ret = ZAux_Direct_SetAccel(handle, AxisList[0], AccelValue);//set acceleration of
axis 0
commandCheckHandler("ZAux_Direct_SetAccel”, ret);

ret = ZAux_Direct_SetAccel(handle, AxisList[1], AccelValue);// set acceleration of
axis 1
commandCheckHandler("ZAux_Direct_SetAccel”, ret);

ret = ZAux_Direct_SetDecel(handle, AxisList[0], DecelValue);//set deceleration of
axis 0
commandCheckHandler("ZAux_Direct_SetDecel", ret);

ret = ZAux_Direct_SetDecel(handle, AxisList[1], DecelValue);// set deceleration of
axis 1
commandCheckHandler("ZAux_Direct_SetDecel”, ret);

ret = ZAux_Direct_SetDpos(handle, AxisList[0], 0);//set axis 0 dpos as 0
commandCheckHandler("ZAux_Direct_SetDpos", ret);

ret = ZAux_Direct_SetDpos(handle, AxisList[1], 0);// set axis 1 dpos as 0
commandCheckHandler("ZAux_Direct_SetDpos", ret);
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ret = ZAux_Direct_Single_Cancel(handle, 0, 0); //axis 0 motion stops
commandCheckHandler("ZAux_Direct_Single_Cancel”, ret);
ret = ZAux_Direct_Single_Cancel(handle, 1, 0); //axis 1 motion stops
commandCheckHandler("ZAux_Direct_Single_Cancel”, ret);
ret = ZAux_Direct_Single_Cancel(handle, 2, 0); //axis 2 motion stops
commandCheckHandler("ZAux_Direct_Single_Cancel”, ret);

int run_state = 0; //axis motion state
ZAux_Trigger( handle);//trigger the oscilloscope

//move to starting position (100,100)
ret = ZAux_Direct_Single_Move(handle, AxisList[0], DiatanceValue);
commandCheckHandler("ZAux_Direct_Single_Move", ret);

ret = ZAux_Direct_Single_Move(handle, AxisList[1], DiatanceValue);

commandCheckHandler("ZAux_Direct_Single_Move", ret);

//move to starting position (100,100)

int state[2];

do

{
ret = ZAux_Direct_Getlfldle(handle, AxisList[0], state);
commandCheckHandler("ZAux_Direct_GetlIfldle", ret);

ret = ZAux_Direct_Getlfldle(handle, AxisList[1], state + 1);
commandCheckHandler("ZAux_Direct_GetlIfldle", ret);

if ((state[0] || state[1]))

{
Sleep(100);
}
else
{
break;
}

} while (true);//wait for motion to stop

//3 points to draw the arc motion, starting point (100, 100), the middle point
(100,100), end point (300,100)

ret = ZAux_Direct_MoveCirc2(handle, 2, AxisList, 200-100, 200-100, 300-100,
100-100);

commandCheckHandler("ZAux_Direct_MoveCirc2", ret);

Sleep(2000);
ret = ZAux_Close(handle); //close the connection
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commandCheckHandler("ZAux_Close", ret) ;// judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

}

» XY planeresult:

[l DPOS[O) Min:0.00 Max:300.00
2 DPOS[1] Min:0.00 Max:199.99

5.5.2.8. Spatial 3-Point Arc Drawing

This routine uses 3 axes to do space arc movement, the current position point is
used as the starting point (0, 0, 0), the end point (120, 160, 400), the middle point (240,
320, 300), mode 0, and three points to draw an arc.

(this routine clear the current position to 0, the starting point is 0,0,0)

Motion Parameters
Configuration

set starting point setthe middleandendpoint —————————————}  Move

// test1.cpp: define the entry point of control panel application program
#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"
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void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"127.0.0.1"; //simulator IP address
ZMC_HANDLE handle = NULL, //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller'\n");

ret =ZAux_Direct_SetAtype(handle,0,1);//set axis type of axis 0 as 1
commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,1,1);//set axis type of axis 1 as 1
commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,2,1);//set axis type of axis 2 as 1
commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;// judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetSpeed(handle, 0, 200); //set speed of main axis 0 as
200units/s

commandCheckHandler("ZAux_Direct_SetSpeed”, ret);

ret = ZAux_Direct_SetAccel(handle, 0, 2000); // set acceleration main axis 0 as
2000units/s/s

commandCheckHandler("ZAux_Direct_SetAccel”, ret);

ret = ZAux_Direct_SetDecel(handle, 0, 2000); // set deceleration of main axis 0 as
2000units/s/s

commandCheckHandler("ZAux_Direct_SetDecel”, ret);

ret = ZAux_Direct_Single_Cancel(handle, 0, 0); //axis 0 motion stops
commandCheckHandler("ZAux_Direct_Single_Cancel”, ret);
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ret = ZAux_Direct_Single_Cancel(handle, 1, 0); //axis 1 motion stops
commandCheckHandler("ZAux_Direct_Single_Cancel”, ret);
ret = ZAux_Direct_Single_Cancel(handle, 2, 0); //axis 2 motion stops
commandCheckHandler("ZAux_Direct_Single_Cancel”, ret);

int run_state = 0; //axis motion state

ret = ZAux_Direct_SetDpos(handle, 0,0); //set axis 0 dpos as0
commandCheckHandler("ZAux_Direct_SetDpos”, ret);
ret = ZAux_Direct_SetDpos(handle, 1,0); //set axis 1 dpos as 0
commandCheckHandler("ZAux_Direct_SetDpos”, ret);
ret = ZAux_Direct_SetDpos(handle, 2, 0); //set axis 2 dpos as 0
commandCheckHandler("ZAux_Direct_SetDpos”, ret);

ZAux_Trigger( handle);//trigger the oscilloscope

//the list of axes that participate in the motion
int axisList[3] ={0,1,2};

//starting point (0,0,0), end point (120, 160, 400), the middle point (240, 320, 300),
mode 0, these three points draw the arc

ret = ZAux_Direct_MSpherical(handle, 3, axisList, 120, 160, 400, 240, 320, 300, O,
0,0);

commandCheckHandler("ZAux_Direct_MSpherical”, ret);

int state[3];
do
{
ret = ZAux_Direct_Getlfldle(handle, axisList[0], state);

commandCheckHandler("ZAux_Direct_Getlfldle", ret);

ret = ZAux_Direct_GetlIfldle(handle, axisList[1], state + 1);
commandCheckHandler("ZAux_Direct_Getlfldle", ret);

ret = ZAux_Direct_Getlfldle(handle, axisList[2], state + 2);
commandCheckHandler("ZAux_Direct_Getlfldle", ret);

if (I(state[0] || state[1] || state[2]))

{
Sleep(100);
}
else
{
break;
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} while (true);//wait for motion to stop
printf("Idle\n");

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;// judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

}

» Trajectory effects:

A end point (120, 140, 400)
£ (120, 140, 400)

400
300

200 -

the middle point

{ PEIR

i (240, 320, 300) X
1 XAE

100
starting point
&R (0, 0,0)

5.5.2.9. Helical Curve

This routine uses 3 axes to do space arc movement, the current position point, the
origin as the starting point (0, 0), the end point (200, -200), the middle point (200, 0), the

Z axis participates in the movement, it moves 100, makes a clockwise spiral movement.

(this routine clears the current position to 0, current (0,0) point is the starting
point)

Motion Parameters
Configuration

circle center

set starting point helical motion

set the middle and end point

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h”

#include <windows.h>
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#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"127.0.0.1"; //simulator IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS !=ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller'\n");

ret =ZAux_Direct_SetAtype(handle,0,1);//set axis type of axis 0 as 1
commandCheckHandler("ZAux_Direct_SetAtype", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,1,1);//set axis type of axis 1 as 1
commandCheckHandler("ZAux_Direct_SetAtype", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,2,1);//set axis type of axis 2 as 1
commandCheckHandler("ZAux_Direct_SetAtype", ret) ;// judge whether the
instruction is executed successfully

ret = ZAux_Direct_Single_Cancel(handle, 0, 0); //axis 0 motion stops
commandCheckHandler("ZAux_Direct_Single_Cancel”, ret);
ret = ZAux_Direct_Single_Cancel(handle, 1, 0); //axis 1 motion stops
commandCheckHandler("ZAux_Direct_Single_Cancel”, ret);
ret = ZAux_Direct_Single_Cancel(handle, 2, 0); //axis 2 motion stops
commandCheckHandler("ZAux_Direct_Single_Cancel”, ret);

int run_state = 0; //axis motion state
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ret = ZAux_Direct_SetDpos(handle, 0, 0); //set axis 0 dpos as 0
commandCheckHandler("ZAux_Direct_SetDpos”, ret);
ret = ZAux_Direct_SetDpos(handle, 1,0); //set axis 1 dpos as 0
commandCheckHandler("ZAux_Direct_SetDpos”, ret);
ret = ZAux_Direct_SetDpos(handle, 2,0); //set axis 2 dpos as 0
commandCheckHandler("ZAux_Direct_SetDpos”, ret);

ret = ZAux_Direct_SetSpeed(handle, 0, 100); //set master axis 0 speed as
100units/s

commandCheckHandler("ZAux_Direct_SetSpeed”, ret);

ret = ZAux_Direct_SetAccel(handle, 0, 10000); // set master axis 0 acceleration as
10000units/s/s

commandCheckHandler("ZAux_Direct_SetAccel”, ret);

ret = ZAux_Direct_SetDecel(handle, 0, 10000); // set master axis 0 deceleration as
10000units/s/s

commandCheckHandler("ZAux_Direct_SetDecel", ret);

//the list of axes that participate in motion
int axisList[3] ={0,1,2 };
ZAux_Trigger( handle);//trigger the oscilloscope

//the origin is used as the starting point, the center is (200,0), the end point is
(200,-200), in clockwise, the Z axis participates in the speed calculation, the
movement is 100, and then do the circle center spiral movement

ret = ZAux_Direct_MHelical(handle, 3, axisList, 200,-200, 200, 0, 1, 100,0);

commandCheckHandler("ZAux_Direct_MoveCirc", ret);

int state[3];

do

{
ret = ZAux_Direct_Getlfldle(handle, axisList[0], state);
commandCheckHandler("ZAux_Direct_Getlfldle", ret);

ret = ZAux_Direct_Getlfldle(handle, axisList[1], state + 1);
commandCheckHandler("ZAux_Direct_Getlfldle", ret);

ret = ZAux_Direct_Getlfldle(handle, axisList[2], state + 2);
commandCheckHandler("ZAux_Direct_Getlfldle", ret);

if (I(state[0] || state[1] || state[2]))
{

Sleep(100);
}

else

{
break;
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}

} while (true);//wait for the motion to stop
printf("Idle\n");

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;// judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

> Interpolation trajectory:
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5.6.Axis Pause / Resume / Stop

5.6.1.Emphasis

During single-axis or multi-axis interpolation motion, the motion control card

supports functions such as motion pause and axis stop.

Note: when using the axis stop function, the movement will stop at the fast
deceleration (ZAux_Direct_SetFastDec). If the fast deceleration is not set, the fast
deceleration will be equal to the set deceleration (ZAux_Direct_SetDecel) by default, so
when using the axis stop function, deceleration or fast deceleration must be set.
ZAux_Direct_Single_Cancel, when using mode 3, it cannot be used to stop the

superimposed axis, otherwise it may cause the position of the superimposed axis to be
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inconsistent.

5.6.2.Routine

5.6.2.1. Axis Pause & Resume

This routine uses axis 0 to do single-axis motion, it moves 2000 units in positive

direction, motion starts, and it will pause after 1s, then resume after 4s.

Connect to configure axis }—axis o moves 2000unit—_pause axis 0 afier 10 S —
Controller | parameters ; ‘

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail
{
printf("%s return code is %d\n", command, ret);
}
}
int _tmain(int argc, _-TCHAR* argv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller'\n");
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ZAux_Direct_SetAtype(handle, 0, 1); //set axis type of axis 0 as 1

ZAux_Direct_SetUnits(handle, 0, 100); //set pulse amount of axis 0 as 100

ZAux_Direct_SetSpeed(handle, 0, 200); //set speed of axis 0 as 200units/s

ZAux_Direct_SetAccel(handle, 0, 2000); //set acceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetDecel(handle, 0, 2000); //set deceleration of axis 0 as
2000units/s/s

ZAux_Direct_SetSramp(handle, 0, 200); //set S curve of axis 0 as 200ms

ret = ZAux_Direct_SetDpos( handle, 0, 0);//clear axis command position to 0

commandCheckHandler("ZAux_Direct_SetDpos", ret);//judge whether the
instruction is executed successfully

ret = ZAux_Direct_SetMpos( handle, 0, 0);//clear encoder feedback position to 0

commandCheckHandler("ZAux_Direct_SetMpos", ret);//judge whether the
instruction is executed successfully

int GetVal;

ret =ZAux_Direct_Single_Move( handle, 0, 2000);

commandCheckHandler("ZAux_Direct_SetDpos”, ret);//judge whether the
instruction is executed successfully

Sleep(1000);//wait 1s
ZAux_Direct_MovePause(handle, 0,0);//pause the current motion of axis 0

Sleep(2000);//wait 2s

ZAux_Direct_GetAxisStatus(handle, 0,&GetVal);//get the axis stop reason
printf("current axis state: %x h\n",GetVal);

Sleep(2000);//wait 2s
ZAux_Direct_MoveResume(handle, 0);//resume axis 0 motion

float IDLE;

while (1)//wait for axis 0 to complete the motion

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<Q)break;

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed!\n");

handle = NULL;
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return O;
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Chapter VI Advanced Motion Control

6.1.Coordinates Loop

6.1.1.Emphasis

The instructions in this chapter can be used to limit the coordinate cycle range of

the cam main axis to realize the continuity of multiple cam curves.

When using the absolute motion mode, if the target position is within the range of
the coordinate cycle, it can move correctly, if it is outside the range of the coordinate

cycle, the motion is incorrect.
Relative motion is not influenced.

ZAux_Direct_SetRepOption (coordinate cycle mode): bit by bit to represent different

meanings
Bit Value Description
0 - loop range: -coordinate loop position (ZAux_Direct_SetRepDist) ~
0 1 + coordinate loop position (ZAux_Direct_SetRepDist)
1 — loop range: 0 ~ coordinate loop position (ZAux_Direct_SetRepDist)
The repeat motion between this position 1 follow cam table motion
1 2 (ZAux_Direct_Cambox) and automatic cam (ZAux_Direct_MoveLink),
and it restores to 0 when prohibit to be valid.
2 4 Reserved
4 16 1 — not to use Z_Aux_Direct_Se_tRepDist.
0 — use ZAux_Direct_SetRepDist.
6.1.2.Routine

6.1.2.1. Coordinates Loop

This routine shows coordinates loop motion, axis 0 starts to do loop motion from -

100 to 100 from the origin position and to do direct loop motion from 0 to 100.
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Configure Axis ' -, * ~ continuous |
Set loop position 0-100/-100-100 ——— :
t Parameters - s ___motion |

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller'\n");

ret =ZAux_Direct_SetAtype(handle,0,1);//set axis type as 1

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);//set axis acceleration

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);//set axis deceleration

commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);//set clear axis DPOS to 0
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commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,0,250);//set axis speed
commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetRepDist(handle,0,100);//set loop coordinates as 100

commandCheckHandler("ZAux_Direct_SetRepDist", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetRepOption(handle,0,1);//set loop mode as 1

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

float IDLE;

int mode;

int AxisStatus;

ZAux_Trigger( handle);//trigger the oscilloscope

ZAux_Direct_Single_Vmove(handle,0,1);//axis 0 keeps moving

while (1)//wait for axis 0 to complete the motion

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<Q)break;

}

getchar();

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return 0;

> ZAux_Direct_SetRepOption (coordinates loop mode) = 0, it loops from -100 to 100.
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6.2.Pitch Compensation

6.2.1.Emphasis

For open-loop and semi-closed-loop systems, the positioning accuracy is largely
affected by the accuracy of the ball screw. Although the accuracy of the ball screw is
high, there are always manufacturing errors. In order to obtain a motion accuracy
exceeding the accuracy of the ball screw, the pitch error compensation function must be
used in the system, and the system is used to compensate and correct the error to

ensure the machining accuracy.
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The instructions in this chapter are mainly functions of the pitch compensation,
which are mainly used when the equipment mechanism has manufacturing errors, then

the pitch compensation can be used to ensure the accuracy.

6.2.2.Routine

6.2.2.1. Pitch Compensation

+50—+30—-50—/-90

There is a slight error in the pitch of each circle, and it is not strictly uniform, so
pitch compensation is required for adjustment in high-precision applications. This
routine drives axis 0 to move back and forth with a distance of 700, and the

corresponding pulse number needs to be compensated in the following list.

Starting compensation Compensation value (the number of pulses
point position (MPOS) when the distance is 100)

100 0

200 50 pulses

300 30 pulses

400 -50 pulses

500 -90 pulses

600 0

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
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#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not 0, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argV[])
{
char *ip_addr = (char *)"192.168.0.11"; //controller IP address
ZMC_HANDLE handle = NULL,; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller\n");
handle = NULL;
getchar();
return -1,
}

printf("Success to connect controller'\n");

ret =ZAux_Direct_SetAtype(handle,0,1);//set axis type as 1

commandCheckHandler("ZAux_Direct_SetAtype", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAtype(handle,5,6);//set axis type as 6

commandCheckHandler("ZAux_Direct_SetAtype", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);//set axis acceleration

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);//set axis deceleration

commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);//set clear axis DPOS to 0

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetMpos(handle,0,0);//set clear axis MPOS to 0

commandCheckHandler("ZAux_Direct_SetMpos", ret) ;//judge whether the
instruction is executed successfully




Zmotion’ Zmotion PC Programming Manual V2.1.1

ret =ZAux_Direct_SetDpos(handle,5,0);// set clear axis DPOS to 0

commandCheckHandler("ZAux_Direct_SetDpos”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetMpos(handle,5,0);// set clear axis MPOS to 0

commandCheckHandler("ZAux_Direct_SetMpos", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,0,250);//set axis speed
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;//judge whether the
instruction is executed successfully

float numlist[4]={50,100,50,25};

//the position of starting compensation (MPOS)
compensation value (the number of pulses when the distance is 100)

// 100 0

// 200 50 pulses
// 300 30 pulses
// 400 -50 pulses
// 500 -90 pulses
// 600 0

ret =ZAux_Direct_Pitchset(handle,0,1,100,4,100,0,numlist);//set pitch
compensation

commandCheckHandler("ZAux_Direct_Pitchset”, ret) ;//judge whether the
instruction is executed successfully

float IDLE;

int mode;

int AxisStatus;

ZAux_Trigger( handle);//trigger the oscilloscope

ZAux_Direct_Single_Move(handle,0,700);//axis 0 moves 700

while (1)//wait for axis 0 to complete the motion

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<O)break;

}

ZAux_Direct_Single_Move(handle,0,-700);//axis 0 moves -700

while (1)//wait for axis 0 to complete the motion

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);




Zmotion

Zmotion PC Programming Manual V2.1.1

if (IDLE<O)break;

ret =ZAux_Direct_Pitchset(handle,0,0,100,4,100,0,numlist);//close pitch
compensation

commandCheckHandler("ZAux_Direct_Pitchset”, ret) ;//judge whether the
instruction is executed successfully

getchar();

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed!\n");
handle = NULL;
return O;

Waveform diagram: (in this waveform diagram, in order to better display the
compensation effect, the pulse output of axis 0 is connected to the encoder input of axis

5, so that it is convenient to observe the difference between the planned position and
the actual position to see the compensation effect)
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6.3.Backlash Compensation

6.3.1.Emphasis

Because there must be a certain gap between the screw and the nut, so when it is
converted into reverse from forward, within a certain angle, although the screw rotates,
the nut can only move the work table after the gap is eliminated. And this gap is the

backlash, but it should be reflected in the rotation angle of the lead screw.

On the equipment, there is a backlash in each link of the transmission chain, such
as gear transmission, ball screw nut pair, etc. The backlash is one of the factors that
affect the machining accuracy. When the CNC machine tool table changes direction in
its direction of motion, the existence of the backlash will cause the servo motor to idle
without actually moving the table, which is called loss of motion. If the value of the
backlash is small, there is no big effect on the machining accuracy, so no measures
need to be taken, but if the value is large, the stability of the system will be significantly
reduced, and the machining accuracy will be obviously reduced, especially for curve
processing, which will affect the dimensional tolerance and the consistency of the curve,
at this time, the elimination or compensation of the backlash must be carried out to

improve the machining accuracy.

6.3.2.Routine

6.3.2.1. Backflash Compensation

For example: assume that a mechanism has a backlash of 10 pulse equivalents.
The following example demonstrates that the mechanism moves 200 in the forward
direction and then moves 100 in the reverse direction. Using backlash compensation,

the backlash is automatically compensated.

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"
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void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not 0, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argV[])
{
char *ip_addr = (char *)"192.168.0.11", //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller’'\n");
handle = NULL;
Sleep(2000);
return -1,
}

printf("Success to connect controller\n");

ret =ZAux_Direct_SetAtype(handle,0,4);//set axis type as 1

commandCheckHandler("ZAux_Direct_SetAtype", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetUnits(handle,0,1);//set pulse amount as 1

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);//set axis acceleration

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);//set axis deceleration

commandCheckHandler("ZAux_Direct_SetDecel", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);//set clear axis DPOS to 0

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetMpos(handle,0,0);//set clear axis MPOS to 0

commandCheckHandler("ZAux_Direct_SetMpos", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetSpeed(handle,0,1000);//set axis speed
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;// judge whether the
instruction is executed successfully
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ret =ZAux_Direct_SetMerge(handle,0,1);//set axis speed
commandCheckHandler("ZAux_Direct_SetDecel", ret) ;// judge whether the
instruction is executed successfully

ret =ZAux_Direct_Backlash(handle,0,1,10,100,100);//open axis 0 backflash
compensation, compensate 10

commandCheckHandler("ZAux_Direct_Backlash”, ret) ;// judge whether the
instruction is executed successfully

float IDLE;

int mode;

int AxisStatus;

ZAux_Trigger( handle);//trigger the oscilloscope

ZAux_Direct_Single_Move(handle,0,200);//axis 0 moves 200
ZAux_Direct_Single_Move(handle,0,-100);//axis 0 moves -100

while (1)//wait for axis 0 to complete the motion

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<Q)break;

}

ret =ZAux_Direct_Backlash(handle,0,0,0,100,100);//close axis 0 backflash
compensation

commandCheckHandler("ZAux_Direct_Backlash”, ret) ;// judge whether the
instruction is executed successfully

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;// judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

Motion waveform: it can be seen when the direction is switched, the blue one actual

position moves more than read one planning position:
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Chapter VII Hardware Interface Access

and Configuration

7.1.Digital Inputs and Outputs

7.1.1.Emphasis

Take the ZMC406 controller as an example, the input and output ports of the
controller do not need to be powered separately by an external 10 power supply, and the

10 points of the expansion module can be expanded up to 512 points.

The signal type allowed to be connected to the digital input port IN of the controller
is NPN, 24V signal, and the internal circuit diagram is as follows. IN port voltage below
7v is low level. So the input port is divided into high-speed input port and common input
port. The high-speed input port hardware allows an input signal frequency of 500K, and

the other common IN port hardware allows an input frequency of about 10K.

E24V
coupler
—1 Filter £ x Switch of General
i jf 1 Signal Input
IN {IN0-23> -

EGND

Controller ~ FGNP[

The OUT signal type of the digital output port of the controller is NPN, OV signal,

and the output current is 300mA. The internal circuit diagram is as follows.

The high-speed output port outputs signals, the maximum output frequency of the
hardware is 1M, and the hardware output frequency of the ordinary output port is about
10k.
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Controller E24Y
? OUTO0-7

coupler
REL 4N I)

mos

EGND =

Output Circuit

> Please refer to corresponding hardware manuals for detailed parameters.

7.1.2.Routine

7.1.2.1. 10 Read & Settings

This routine gets input state of simulator INO, and gets the state of OPO, then

resetsOPO0 according to OPO input state, at the last, reads OPO state.

Connect to ‘
Read IN state
Controller ‘

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

Read OP state —{ Set OP state —{ Read OP state

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not 0, fail

{

printf("%s fail'return code is %d\n", command, ret);

int _tmain(int argc, _TCHAR* argv[])
{




Zmotion’ Zmotion PC Programming Manual V2.1.1

char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL, //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller!n”);
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller!n”);

unsigned int in_value;

unsigned int out_value;

ret = ZAux_Direct_GetIn(handle, 0, &in_value); //read INO state
commandCheckHandler("ZAux_Direct_GetIn", ret);

printf("INO status: %d\n", in_value);

ret = ZAux_Direct_GetOp(handle, 0, &out_value); //read OPO state
commandCheckHandler("ZAux_Direct_GetOp”, 0);

printf("OPO status: %d\n", out_value);

if(out_value==0)

{
ret = ZAux_Direct_SetOp(handle, 0, 1); //set OPOQ state
commandCheckHandler("ZAux_Direct_SetOp", 0);

telse

{
ret = ZAux_Direct_SetOp(handle, 0, 0); // set OPO state
commandCheckHandler("ZAux_Direct_SetOp", 0);

}

ret = ZAux_Direct_GetOp(handle, 0, &out_value); //read OPO state
commandCheckHandler("ZAux_Direct_GetOp”, 0);
printf("OPO status: %d\n", out_value);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return 0;
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7.1.2.2. Read Multi-10 (GetModbusOut/GetModbusin)

This routine gets input states of simulator INO-7, then gets states of OP0-OP?7.

Connect to
Controller

| Read IN state Read OP state |

// test1.cp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller'\n");

uint8 GetValue[8]; //read set value
ret = ZAux_GetModbuslIn( handle, 0, 7, GetValue);
commandCheckHandler("ZAux_GetModbusIn”, ret);

for (inti=0;i<=7; i++)
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{

printf("IN(%d) = %d ", i, (GetValue[0] & (0x1 << i)) >>i);
}
printf("\n");

ret = ZAux_GetModbusOut(handle, 0, 7, GetValue);
commandCheckHandler("ZAux_GetModbusOut", ret);

for (inti=0;i<=7;i++)
{
printf("OP(%d) = %d ", i, (GetValue[0] & (0x1 << i)) >> i);

printf("\n");

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

7.1.2.3. Multi-10 Reading Configuration

This routine gets input states of simulator INO-7, then gets states of OP0-OP7.

Connect to ( |
Read IN state
Controller =

Read OP state |

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not O, fail

{

printf("%s fail'return code is %d\n", command, ret);
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}

}

int _tmain(int argc, _TCHAR* argVv[])

{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller\n");

int32 GetValue; //read set value
uint32 uValue;

ret = ZAux_Direct_GetInMulti( handle, 0, 7, &GetValue);
commandCheckHandler("ZAux_GetModbusIn”, ret);

for (inti=0;i<=7; i++)
{
printf("IN(%d) = %d ", i, (GetValue & (0x1 << i)) >> i);
}
printf("\n");
uValue=T,
ret = ZAux_Direct_SetOutMulti(handle, 0, 7, &uValue);
commandCheckHandler("ZAux_GetModbusOut", ret);

ret = ZAux_Direct_GetOutMulti(handle, 0, 7, &uValue);
commandCheckHandler("ZAux_GetModbusOut", ret);

for (inti=0;i<=7; i++)

{

printf("OP(%d) = %d ", i, (uValue & (0x1 << i)) >> i);
}
printf("\n");

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully
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printf("connection closed\n");
handle = NULL;
return O;

7.2.Analog Input & Output

7.2.1.Emphasis

The controller AD/DA uses an internal power supply. For example, the resolution of
ZMC416BE analog is 12 bits, 0-10V voltage type, and the corresponding scale is 0-4095.
The controller has 2 channels of AD and 2 channels of DA, which can be expanded by
analog expansion module (up to 256 channels of AD and 128 channels of DA). There are
expansion modules with 12-bit resolution and 16-bit resolution. The controller defaults
to 12-bit resolution.

PIN Name Description

1 DAO 0-10V analog output 0

2 DA1 0-10V analog output 1

3 AGND Analog GND

4 ADO 0-10V analog input 0

5 AD1 0-10V analog input 1
7.2.2.Routine

7.2.2.1. AD/DA Setting & Reading

This routine obtains the input state of the simulator ADO, then obtains the state of
DAQ, and then re-reads the state of DAOQ after setting DAO

Connect to

. Read DAD state
Controller

—— Read ADO state

Read DAO state —{ Set DAO state

// test1.cpp: define the entry point of control panel application program
//
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#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not 0, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argV[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL,; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1,
}

printf("Success to connect controller\n");

float AD_value;

float DA_value;

ret = ZAux_Direct_GetAD(handle,0,&AD_value);//read ADO state
commandCheckHandler("ZAux_Direct_GetAD", ret);

printf("read AD_value: %f\n",AD_value);

ret = ZAux_Direct_GetDA(handle,0,&DA_value);//read DAO state
commandCheckHandler("ZAux_Direct_GetDA", ret);

printf("read DA_value: %f\n",DA_value);

Sleep(1000);

ret = ZAux_Direct_SetDA(handle,0,3000);//set DAO state
commandCheckHandler("ZAux_Direct_SetDA", ret);
Sleep(1000);

ret = ZAux_Direct_GetDA(handle,0,&DA_value);// read DAO state
commandCheckHandler("ZAux_Direct_GetDA", ret);

printf("read DA_value: %f\n",DA_value);

Sleep(2000);
ret = ZAux_Close(handle); //close the connection
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commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed!\n");

handle = NULL;

return O;

7.3.PWM Control

7.3.1.Emphasis

PWM is the abbreviation of "Pulse Width Modulation” in English, it is a very effective

technology to control analog circuits by using the digital output of a microprocessor.

PWM (Pulse Width Modulation) is to adjust the pulse width by adjusting the duty

cycle. Only controllers that support PWM function can be used

When adjusting the process parameters of laser cutting, the pulse frequency and
duty cycle are often used. Many people who are not familiar with the laser cutting
process may not understand the role of these two parameters. Next, let's see the

detailed explanation.
® cycle signal: one cycle is from high level to low level and back to high level
® Pulse frequency: how many cycles of PWM in 1 second.

® Pulse duty cycle: the ratio of the high level time to the entire cycle time in one

cycle.
® Pulse time: the time used for one cycle.
® Pulse width: the time used for high level in one cycle.
® Laser peak power: the instantaneous energy output within a pulse width.
® Average power: the energy output by the laser in one repetition period.

Next, we use an example to illustrate how to calculate the various parameters of
PWM.
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Power :
) Frequency f: 4000 HZ Duty cycle D: 20%
Peak power Pp: 6KW
Pulse time: T=1/f=1/4000=0.25ms
Pulse width: t,=TxD=0.25x20%=0.05ms
_F~Average power:p a:pr D=6x20%=1.2KW
7.3.2.Routine

7.3.2.1. Use PWM

Connect to * ] ( ' )
Set PWM frequency Set PWM duty cycle —‘Operate PWM in buffer
Controller ( : o

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)// itis not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR=* argVv[])
{
char *ip_addr = (char *)"192.168.0.11"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, & andle); //connect to controller
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if (ERR_SUCCESS '= ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller'\n");

float freq_value;

float duty_value;

ret = ZAux_Direct_SetPwmpFreq(handle, 0,20); //set the PWM frequency, it
must be set before setting the duty cycle, here it is set to 20, so that the Zdevelop
oscilloscope can capture the waveform

commandCheckHandler("ZAux_Direct_SetPwmFreq", ret);

ZAux_Trigger( handle);//trigger the oscilloscope

ret = ZAux_Direct_SetPwmDuty(handle, 0, 0.2); //set PWM duty cycle, it is
bigger than 0, output PWM
commandCheckHandler("ZAux_Direct_SetPwmDuty", ret);

Sleep(1000);

ret = ZAux_Direct_SetPwmDuty(handle, 0, 0); //set PWM duty cycle as 0,
close PWM output
commandCheckHandler("ZAux_Direct_SetPwmDuty", ret);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

» Waveform captured by the oscilloscope:
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frequency=20, duty cycle=0.2

So:
Theoretical pulse time = 1000/20
Theoretical pulse width = 50+0.2 =
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Chapter VIIl Security Mechanism

8.1.Axis Software Position Limit Function

8.1.1.Emphasis

Positive software limit and negative software limit are both the position limit
function of the controller. They are software limits and have nothing to do with hardware.
They limit the range of the command position. When ZAux_Direct_SetFsLimit (positive
software limit) or ZAux_Direct_SetRsLimit (negative software limit) is greater than
ZAux_Direct_SetRepDist (coordinate cycle position, refer to Chapter 7.1 for details), the
parameter does not work, which means the positive and negative software limits are
prohibited. When canceling the soft limit, it is recommended not to modify the value of
ZAux_Direct_SetRepDist, but to set a larger value for ZAux_Direct_SetFsLimit or
ZAux_Direct_SetFsLimit. And the value of ZAux_Direct_SetFsLimit or
ZAux_Direct_SetFsLimit is 200000000/-200000000 by default.

The motion controller can limit the range of motion of each axis by installing limit
switches or setting soft limits. The hardware and software limit switches are used for

the permissible range of motion and working range of the axes of the technology object.

REV_IN RS LIMIT FS_LIMIT FWD_IN
negative position  negative soft position limit ~ positive soft position limit positive position limit
limit
work range

allowable motion range

Soft is unlike hard limit switches, soft limit switches are only realized through
software program settings without external switching elements. The soft limit switch
will limit the "working range” of the axis, and the limit position is directly set by the
command. After the axis reaches the set position, it will immediately stop moving with
the fast deceleration STDEC (ZAux_Direct_SetFastDec), and the corresponding axis state
position is 1, they should be located inside the associated hardware limit switch that
limits the range of travel of the machine tool. Because the position of the soft limit

switch is relatively flexible, the working range of the axis can be adjusted according to



Zmotion' Zmotion PC Programming Manual V2.1.1

the current running track and specific requirements.

When the workbench touches the limit switch or the planned position exceeds the
soft limit, the motion controller will stop the movement of the workbench urgently. After
the limit is triggered, the axis cannot continue to move. At this time, the position of the
axis needs to be adjusted to make it far away from the limit position to restart the

movement.

The axis will only generate a stop signal when it hits the limit. At this time, it takes a
certain amount of time to decelerate, and the actual axis position will exceed the limit by
a certain distance. Assume that the SPEED (ZAux_Direct_SetSpeed) speed is vO when
stopping, and the fast deceleration STDEC (ZAux_Direct_SetFastDec) is a, the
calculation formula is vi?-vo?=2as, then bring in the following data: 0-100%=2+(-1000)*s,
get the overshoot distance s=5, from this, increase STDEC (ZAux_Direct_SetFastDec)
and reducing SPEED (ZAux_Direct_SetSpeed) can achieve the purpose of reducing

overshoot.

8.1.2.Routine

8.1.2.1. Positive & Negative Limit Setting

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}

int _tmain(int argc, _TCHAR* argVv[])
{
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char *ip_addr = (char *)"127.0.0.1", //controller IP address
ZMC_HANDLE handle = NULL, //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
getchar();
return -1;
}

printf("Success to connect controller'\n");

ret =ZAux_Direct_SetAtype(handle,0,1);//set axis type as 1

commandCheckHandler("ZAux_Direct_SetAtype”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetAccel(handle,0,500);//set axis acceleration

commandCheckHandler("ZAux_Direct_SetAccel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDecel(handle,0,500);//set axis deceleration

commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetDpos(handle,0,0);//set clear axis DPOS to 0

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetFsLimit(handle,0,500);//set forward soft position limit as
500

commandCheckHandler("ZAux_Direct_SetDecel”, ret) ;//judge whether the
instruction is executed successfully

ret =ZAux_Direct_SetRsLimit(handle,0,-500);//set inverse soft position limit as -
500

commandCheckHandler("ZAux_Direct_SetDpos", ret) ;//judge whether the
instruction is executed successfully

float IDLE;

int mode;

int AxisStatus;

ZAux_Trigger( handle);//trigger the oscilloscope

while(1)

{
printf("please enter motion mode, 1-forward, -1-inverse: \n");
scanf("%d",&mode);

if (mode!=1 && mode!=-1 && mode!=0)
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{
printf("please input motion mode error,%d\n",mode);
Sleep(2000);
return O;
}
if (mode==0)
{
printf("exit\n");
break;
}

ZAux_Direct_Single_Vmove(handle,0,mode);//axis 0 continuous motion

while (1)//wait for axis 0 to complete the motion

{
Sleep(100);
ZAux_Direct_GetParam(handle,"IDLE",0,&IDLE);
if (IDLE<Q)break;

}

ZAux_Direct_GetAxisStatus(handle,0,&AxisStatus);
printf("AxisStatus axis state: %s %d: ,\n",AxisStatus>0 ? "axis alarm":"axis
normal”,AxisStatus);
}
getchar();
ret = ZAux_Close(handle); //close the connection
commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully
printf("connection closed\n");
handle = NULL;
return 0;

}

>  Output waveform:
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Negative position limit



Zmotion' Zmotion PC Programming Manual V2.1.1

8.2.Axis Hardware Position Limit Function

8.2.1.Emphasis

The controller provides two inputs for each axis as travel control switches, and
hardware sensors need to be installed. If the axis touches the limit switch during

movement, it will immediately alarm and stop.

over limit (-) Safe Motion Range over limit (+)

1 I

1 I

1 I

I I
limit switch (-) ! Y limit switch (+)
Note 1:

If the limit sends an alarm and reports an error AXISSTATUS: 10h (positive limit
alarm), then the axis can only run in the negative direction when continuing to operate

the axis.

If the limit sends an alarm and reports an error AXISSTATUS: 20h (negative limit
alarm), then the axis can only run in the positive direction when continuing to operate

the axis.

If the limit sends an alarm and reports an error AXISSTATUS: 30h (positive limit
alarm + negative limit alarm), it is necessary to check whether the effective level of the

photoelectric switch and other external equipment is opposite to the controller setting.
Note 2:
Remember to set the fast deceleration STDEC (ZAux_Direct_SetFastDec)

After the axis is configured with the positive and negative limits valid, if the axis
moves beyond the position of the limit switch and the limit switch is triggered, the
motion controller prohibits movement in the direction of the position limit, and the axis
will stop in an emergency. At this time, because deceleration takes a certain amount of
time, the actual axis position will exceed the limit by a certain distance. Assume that the
SPEED (ZAux_Direct_SetSpeed) speed is vo when stopping, and the fast deceleration
STDEC (ZAux_Direct_SetFastDec) is a. The calculation formula is: vi>-vo?=2as, then enter
the data below: 0-100%=2*(-1000)*s, and get the overshoot distance s=5. From this, it
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can be obtained that increasing STDEC (ZAux_Direct_SetFastDec) and reducing SPEED

(ZAux_Direct_SetSpeed) can reduce overshoot purpose.

If the deceleration or the fast deceleration in not set, the axis will not stop when it
hits the limit.

Note 3:
Remember that the positive and negative limits should not be set inversely.

When the positive limit is encountered, the axis can run in the negative direction
normally. When the negative limit is encountered, the axis can run in the positive
direction normally. If the positive and negative limit settings are opposite, the axis

cannot move normally when it encounters the positive and negative limits.

8.2.2.Routine

8.2.2.1. Positive & Negative Hard Position Limit Setting

Controller

[ Connect to }7 set axis O limit IN — Get axis 0 limit IN No. ‘

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not 0, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}

int _tmain(int argc, _TCHAR* argv[])
{
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char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL, //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller'\n");

int axislist[1] = {0 };

/*set the parameter*/

ret = ZAux_Direct_SetAtype(handle, axislist[0], 1); //set axis 0 type

commandCheckHandler("ZAux_Direct_SetAtype”, ret);

ZAux_Direct_SetAtype(handle, axislist[0], 1); //set axis type of axisO as 1

ZAux_Direct_SetUnits(handle, axislist[0], 100); //set pulse amount of axis 0 as
100

ZAux_Direct_SetSpeed(handle, axislist[0], 200); //set axis 0 speed as 200units/s

ZAux_Direct_SetAccel(handle, axislist[0], 2000); //set axis 0 acceleration as
2000units/s/s

ZAux_Direct_SetDecel(handle, axislist[0], 2000); //set axis 0 deceleration as
2000units/s/s

ZAux_Direct_SetFastDec(handle, axislist[0],3000); //set fast deceleration of
axis 0

float nvalue;

ZAux_Direct_GetFastDec(handle, axislist[0],&nvalue);//obtain axis 0 fast
deceleration

ret = ZAux_Direct_SetFwdIn(handle,axislist[0],1); //map positive limit input
and correspond to input 1
commandCheckHandler("ZAux_Direct_SetFwdIn", ret);

ZAux_Direct_SetRevin(handle,axislist[0],2); //map negative limit
input and correspond to input 2
commandCheckHandler("ZAux_Direct_SetRevIn", ret);

ret = ZAux_Direct_SetInvertin(handle,1, 0); //set origin signal, which
means low level is valid
commandCheckHandler("ZAux_Direct_SetInvertin”, ret);

ret = ZAux_Direct_SetInvertin(handle,2, 0); // set origin signal, which
means low level is valid
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commandCheckHandler("ZAux_Direct_SetInvertin”, ret);

/*obtain parameters*/
int GetValue;

ret = ZAux_Direct_GetAtype(handle, axislist[0], &GetValue); //set axis
type of axis 0
printf("ZAux_Direct_GetAtype = %d \n", GetValue);

ZAux_Direct_GetFwdIn(handle,axislist[0],&GetValue); //get IN No. that sets
positive limit input
printf("ZAux_Direct_GetFwdIn = %d \n", GetValue);

ZAux_Direct_GetRevIn(handle,axislist[0],&GetValue); //get IN No. that sets
negative limit input
printf("ZAux_Direct_GetRevin = %d \n", GetValue);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

8.3.Axis Alarm Function

8.3.1.Emphasis

The controller provides a dedicated drive alarm signal input interface. This interface
should be connected to the alarm output signal interface of the driver. After detecting

the driver alarm signal, the motion controller will turn off the servo enable of the axis.
Note:

After setting the alarm input port, the ZMC controller is OFF by default, and the

normally open signal uses ZAux_Direct_Setinvertin to invert the level.

The ECI controller is ON by default, and the normally closed signal uses

ZAux_Direct_SetlInvertin to invert the level.
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8.3.2.Routine

8.3.2.1. Alarm IN Setting

Connect to ( _ ' ' _ )
Set axis 0 alarm IN —{ Get axis 0 alarm IN No.
Controller - )

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not 0, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argV[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if ERR_SUCCESS != ret)

{
printf("Fail to connect controller\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller\n");

/*set axis related parameters*/
ZAux_Direct_SetAlmIn(handle,0,0);//define axis 0 alarm signal into INO
commandCheckHandler("ZAux_Direct_SetAlmIn " ret);




Zmotion’ Zmotion PC Programming Manual V2.1.1

ZAux_Direct_SetInvertin(handle,0 ,0);//set input 0 low level as valid
commandCheckHandler("ZAux_Direct_SetInvertin ", ret);

/*obtain axis related parameters */
int GetValue;

ZAux_Direct_GetAlmIn(handle, 0, &GetValue);//get axis 0's alarm signal input port
printf("ZAux_Direct_GetAlmIn = %d\n ", GetValue);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;// judge whether the instruction is
executed successfully

printf("connection closed!\n");

handle = NULL;

return O;
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Chapter IX Board Card Data Interaction

9.1.VR Register

9.1.1.Emphasis

The controller has battery protection registers or ferroelectric memory VR, which
can be used to save data when power is lost. The ONPOWER power-down interrupt can

be used to trigger recording the position at power-down to VR.

® Only ZMC and xplc series have VR power-down storage, and ECI series have

this register, but they do not actually have the function of power-down storage.

® VR registers are stored ferroelectrically and can be stored for up to 10 years or

so. The key parameters of the machine are recommended to be stored in Flash.

® Some ZMC, xplc1/xplc2 series old products are battery storage, which can be
used normally for several years without any problem, and they are

rechargeable. If they are not turned on for a long time, they will be affected.

9.1.2.Routine

9.1.2.1. Use VR Register

Connectto |

Controller read VR(0)-VR(2)
// test1.cpp:
/!

set VR(0) - VR(2)

read VR(0) - VR (2)

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{

if (ret)//it is not O, fail
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{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL, //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller'\n");
float getVrfData[3] = {0.0};

ret = ZAux_Direct_GetVrf(handle, 0, 3, getVrfData);//read VR(0)-VR(2)
commandCheckHandler("ZAux_Direct_GetVrf", ret);

printf("getVrfData[0] = %f\n",getVrfDatal0]);
printf("getVrfData[1] = %f\n", getVrfData[1]);
printf("getVrfData[2] = %f\n", getVrfData[2]);

float setVrfData[3] = {1.1,2.2,3.3};

//write values in array into vr

ret = ZAux_Direct_SetVrf(handle, 0, 3, setVrfData);//set VR(0)-VR(2)
commandCheckHandler("ZAux_Direct_SetVrf", ret);

//get values that was written just now
ret = ZAux_Direct_GetVrf(handle, 0, 3, getVrfData);//read VR(0)-VR(2)
commandCheckHandler("ZAux_Direct_GetVrf", ret);

printf("getVrfData[0] = %f\n",getVrfData[0]);
printf("getVrfData[1] = %f\n", getVrfData[1]);
printf("getVrfData[2] = %f\n", getVrfData[2]);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed!\n");

handle = NULL;
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return O;

9.2.Table

9.2.1.Emphasis

System array Table register

TABLE is a super large array that comes with the controller. The data type is 32-bit
floating point (64-bit floating point for 4xx series and above), but data will not be saved
when power off. When writing a program, the TABLE array does not need to be defined
again, it can be used directly, and the index subscript starts from 0. The global array
created by default in the system can be accessed by all programs. Data recording buffer,
cam data table, pitch compensation table, manipulator parameters, etc. are all stored in

table.

Some commands of ZBasic can directly read the value in TABLE as a parameter,
such as cam motion, cam table motion, synchronous motion, forward and reverse

kinematic, position comparison output and other commands.

The parameters sampled by the oscilloscope are also stored in TABLE. Therefore,
pay attention to the allocation and use of multiple TABLE areas during development and

application, and do not overlap with the data storage area sampled by the oscilloscope.

9.2.2.Routine

9.2.2.1. Use Table Register

Connect to

read Table(0)-Table(2) —  set Table(0)-Table(2)
Controller

read Table(0)-Table(2)

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"

#include <windows.h>
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#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS !=ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller’\n");

float getTableValue[3] = {0.0},

//obtain table value

ret = ZAux_Direct_GetTable(handle, 0, 3, getTableValue);
commandCheckHandler("ZAux_Direct_GetTable", ret);
//print the values obtained from table
printf("getTableValue[0] = %f\n",getTableValue[0]);
printf("getTableValue[1] = %f\n", getTableValue[1]);
printf("getTableValue[2] = %f\n", getTableValue[2]);

float setTableValue[3] = {3.14,1.44,1.73};

//set table

ret = ZAux_Direct_SetTable(handle, 0, 3, setTableValue);
commandCheckHandler("ZAux_Direct_SetTable", ret);

//get table values
ret = ZAux_Direct_GetTable(handle, 0, 3, getTableValue);
commandCheckHandler("ZAux_Direct_GetTable", ret);

//print the values obtained from table

printf("getTableValue[0] = %f\n",getTableValue[0]);
printf("getTableValue[1] = %f\n", getTableValue[1]);
printf("getTableValue[2] = %f\n", getTableValue[2));
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Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

9.3.Modbus Register

9.3.1.Emphasis

The MODBUS register conforms to the MODBUS standard communication protocol,

and it is divided into two types: bit register and word register.

Bit register. MODBUS_BIT, the touch screen is generally called MODBUS_OX,

Boolean

Word registers: MODBUS_REG, MODBUS_LONG, MODBUS_IEEE, MODBUS_STRING,
the touch screen is generally called MODBUS_4X, the type is as shown below.

MODBUS REG |  16bitINT
MODBUS LONG ||  32-bitINT
MODBUS_4X shared =~
MODBUS IEEE ||  32-bit FLOAT
{ MODBUS_STRING | | 1 byte character string

The word registers in the controller occupy the same storage space, and one LONG

occupies two REGs, so pay attention to the staggered word register numbers.

MODBUS_LONG(0) occupies two REG addresses MODBUS_REG (0) and
MODBUS_REG(1).
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MODBUS_ LONG (1) occupies two REG addresses MODBUS_ REG (1) and MODBUS_
REG (2).

MODBUS_IEEE(0) occupies two REG addresses MODBUS_REG (0) and
MODBUS_REG (1).

MODBUS_ IEEE (1) occupies two REG addresses MODBUS_ REG (1) and MODBUS_
REG (2).

Therefore, it should be noted that the addresses of MODBUS_reg, MODBUS_long
and MODBUS_ieee cannot overlap.

4X Space Diagram:

LONG/ | EEE 1

_— >
32BIT

STRING O [ STRING 1 [STRING 2| STRING 3 | STRING 4 | STRING 5 | STRING 6 | STRING 7
8BIT 8BIT 8BIT 8BIT 8BIT 8BIT 8BIT 8BIT

REG 0 REG 1 REG 2 REG 3
16BIT 16BIT 16BIT 16BIT

LONG/ | EEE O LONG/ | EEE 2
32BIT 32BIT

Y
A

9.3.2.Routine

9.3.2.1. Use Modbus Register

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not 0, fail

{

printf("%s fail'return code is %d\n", command, ret);
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int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL, //link handle
int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller'\n");

uint16 getValue[3];

ZAux_Modbus_Get4x(handle, 0, 3, getValue);

commandCheckHandler("ZAux_Modbus_Get4x", ret);

Printf("xxsxrsirssrrsirrrrrrrerreerrcModbus_4X
Setting*rrtsrrsrrsirriirtirrtrrrrrr\n");

//print obtained value

printf("getValue[0] = %d\n",getValue[0]);

printf("getValue[1] = %d\n", getValue[1]);

printf("getValue[2] = %d\n", getValue[2]);

uint16 setValue[3] = {4,5,6};

//set modbus_4x data, starting from 0, there are 3 values
//modbus_4x(0) is set to 4

//modbus_4x(1) is set to 5

//modbus_4x(2) is set to 6

ret = ZAux_Modbus_Set4x(handle, 0, 3, setValue);
commandCheckHandler("ZAux_Modbus_Set4x", ret);

//obtain modbus_4x's value, here get above set values
//getValue[0]'s value is the value in modbus_4x(0)
//getValue[1] ]'s value is the value in modbus_4x(1)
//getValue[2] ]'s value is the value in modbus_4x(2)
ZAux_Modbus_Get4x(handle, 0, 3, getValue);
commandCheckHandler("ZAux_Modbus_Get4x", ret);

//print obtained values

printf("getValue[0] = %d\n",getValue[0]);
printf("getValue[1] = %d\n", getValue[1]);
printf("getValue[2] = %d\n", getValue[2));
printf("****************************Modbus_String Setting

****************************\n");

char getStringData[13] = {0},
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//get "100-113" content from the modbus
ZAux_Modbus_Get4x_String(handle,100,13,getStringData);
commandCheckHandler("ZAux_Modbus_Get4x_String", 0);

//print obtained character string
printf("getStringData = %s\n",getStringData);

char setStringData[13] = "hello world!";

//write "hello world!" in modbus, the second parameter is the address that starts
to write.

//the character string length is 13, so the third parameter value is 13

ret = ZAux_Modbus_Set4x_String(handle, 100, 13, setStringData);

commandCheckHandler("ZAux_Modbus_Set4x_String", ret);

//get "hello world!" from modbus
ZAux_Modbus_Get4x_String(handle,100,13,getStringData);
commandCheckHandler("ZAux_Modbus_Get4x_String”, 0);

//print obtained character string
printf("getStringData = %s\n",getStringData);

uint8 GetValue[3];

ret = ZAux_Modbus_Get0x( handle, 0, 3, GetValue);
commandCheckHandler("ZAux_Modbus_Get0x" ret);

printf("****************************Mod bus_0x Setting

****************************\n");

printf("GetValue[0] = %d\n", GetValue[Q]);
printf("GetValue[1] = %d\n", GetValue[1]);
printf("GetValue[2] = %d\n", GetValue[2]);
uint8 SetValue[3] = {1, 2, 3};

ret = ZAux_Modbus_Set0x( handle, 0, 3, SetValue);
commandCheckHandler("ZAux_Modbus_Set0x" ret);

ret = ZAux_Modbus_Get0x( handle, 0, 3, GetValue);
commandCheckHandler("ZAux_Modbus_Get0x" ret);

printf("GetValue[0] = %d\n", GetValue[0]);
printf("GetValue[1] = %d\n", GetValue[1]);
printf("GetValue[2] = %d\n", GetValue[2]);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully
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printf("connection closed\n");
handle = NULL;
return O;

9.4.Flash/File Read & Write

9.4.1.Emphasis

There are U disk interface and flash on the controller.

The user can communicate with the controller through the U disk. The file format of

the U disk and the format/order of reading and writing files must be consistent.

Store Flash block (enter online command ? FLASH_SECTES parameter in ZDevelop

can check), which can be used to save power-off data.

» Flash has a write life limit and cannot be erased and written infinitely. It is

recommended to write data that is frequently rewritten into VR.
USB interface:

Standard U-disk interface is used for inserting U-disk devices and supports data
interaction with U-disk. Different types of controllers have the same method of using the
U disk interface. Just insert the U disk into the UDISK port on the controller. When the

controller is powered on and a U disk is inserted, the U disk indicator light will be on.

PIN Name Description
1 Vv Internal +5V power
2 D- Differential data D-
3 D+ Differential data D+
4 GND Internal power ground

Before operating the U disk, first use the U_STATE command to judge the state of
the U disk to ensure that the U disk can communicate successfully, and then use the U

disk related instructions to operate. (It is recommended to use a 2.0 U disk)
The U disk interface mainly has the following three aspects of use:
® program upgrade

Through the USB port, download the packaged zar encrypted program package,
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which is convenient for customers to update the system program.
® file loaded three times
Use the U disk command to load the three files saved in the U disk for execution.
® U disk and register data interaction
U disk supports reading and writing variables and arrays.

» Some U disk formats do not be supported, U disk read file system supports fat32

and fat16, does not support ntfs, exFAT formats.

FLASH data copy: the data stored in FLASH in multiple controllers can be

transferred to each other through U disk.

The VR register, TABLE register and the data in the U disk are transferred to each

other.

The file type for reading and writing is SD(filenum).BIN or SD(filenum).CSV, and the

types of files that can be operated by different commands are different.

9.4.2.Routine

9.4.2.1. Flash Writing & Reading

The following example shows an example of flash reading and writing, first write

data into the Oth flash of the controller, and then read the data in the flash.

Connect to
Controller

read 4 variables of oth flash —{ set 4 variables of oth flash read 4 variables of oth flash

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
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if (ret)//it is not O, fail
{

printf("%s fail'return code is %d\n", command, ret);

int _tmain(int argc, _TCHAR* argVv[])

{

char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL, //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller’\n");

float readValues[4] = {0};

uint32 readValuesNum = 0;

//read flash data from block 0

ret = ZAux_FlashReadf(handle, 0,4,readValues,&readValuesNum);
commandCheckHandler("ZAux_FlashReadf", ret);

//print obtained data
printf("readValues[0] = %f\n",readValues[0]);
printf("readValues[1] = %f\n", readValues|[1]);
printf("readValues(2] = %f\n", readValues|[2]);
printf("readValues[3] = %f\n", readValues|3])

float writeValues[4] = {1.0,2.0,3.0,4.0 };

//write data into the block 0 of flash
ret = ZAux_FlashWritef(handle, 0, 4, writeValues);
commandCheckHandler("ZAux_FlashWritef", ret);

//read flash data from block 0
ret = ZAux_FlashReadf(handle, 0,4,readValues,&readValuesNum);
commandCheckHandler("ZAux_FlashReadf", ret);

//print obtained data

printf("readValues[0] = %f\n",readValues|0]);
printf("readValues[1] = %f\n", readValues[1]);
printf("readValues[2] = %f\n", readValues[2]);
printf("readValues[3] = %f\n", readValues[3]);
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Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

9.4.2.2. U Disk File Writing & Reading

Write the data to the file, the format of the file must be consistent with the file

format of the U disk, and then read the written data.

Connect to
Controller

| Writethe file —| Read the file |

// test1.cpp: define the entry point of control panel application program //

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argv[])
{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)
{

printf("Fail to connect controller'\n");
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handle = NULL;
Sleep(2000);
return -1;

}

printf("Success to connect controller'\n");

//save data into test.txt file, it will generate in same program path
float writepvarlist[10] = {1.1,2.2,3.3,4.4,5.5,6.6,7.7,8.8,9.9,10.2};

ret = ZAux_WriteUFile("test123.txt" writepvarlist,10);
commandCheckHandler("ZAux_WriteUFile", ret);

float readpvarlist[10] = {0};

int readnum = 0;

//read data that has been saved into file just now to floating array
ret = ZAux_ReadUFile("test123.txt", readpvarlist, & eadnum);
commandCheckHandler("ZAux_ReadUFile", ret);

//print read results:
printf("readpvarlist[0] = %f\n",readpvarlist[0]);

printf("readpvarlist[1] = %f\n", readpvarlist[1]);
printf("readpvarlist[2] = %f\n", readpvarlist[2]);
printf("readpvarlist[3] = %f\n", readpvarlist[3]);
printf("readpvarlist[4] = %f\n", readpvarlist[4]);
printf("readpvarlist[5] = %f\n", readpvarlist[5]);
printf("readpvarlist[6] = %f\n", readpvarlist[6]);
printf("readpvarlist[7] = %f\n", readpvarlist[7]);
printf("readpvarlist[8] = %f\n", readpvarlist[8]);
printf("readpvarlist[9] = %f\n", readpvarlist[9]);

Sleep(2000);
ret = ZAux_Close(handle); //close the connection
commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is

executed successfully

printf("connection closed\n");
handle = NULL;
return 0;

Zmotion PC Programming Manual V2.1.1
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Chapter X Bus

10.1. Bus Initialization
10.1.1. Emphasis

10.1.1.1. EtherCAT Protocol Description

EtherCAT is an industrial Ethernet technology with high performance, low cost,
simple application and flexible topology. It can be used as an ultra-high-speed 1/0
network at the industrial field level, using standard Ethernet physical layer, and
transmission media twisted pair or optical fiber (100Base-TX or 100Base-FX). EtherCAT

system consists of master station and slave station.

Bus Card Ethercat Communication Specifications:

Item Specification
Communication protocol IEC61800-7 CiA 402 Drive Profile
SDO SDO request, SDO response
PDO changeable PDO mapping
Synchronous Cylce Position Mode (CSP)
Application Layer Synchronous Cycle Velocity Mode (CSV)
CiA 402 Synchronous Cyclic Torque Mode (CST)
HM (homing)
TouchProbe (probe)
Transfer protocol | T00BASE-TX(IEEE802.3)
Physical Layer Max distance 100M
Interface RJ45(EtherCat )

10.1.1.2. EtherCAT Bus Interface

The EtherCAT bus interface uses the same RJ45 standard network cable interface
as the EtherNet network port, which is used to connect the EtherCAT bus driver and

expansion module. Some controller models do not support the EtherCAT bus.

After the EtherCAT bus driver is connected to the driver, it needs to perform the bus

initialization operation before use, and use the command to map the axis No. of the



Zmotion'

Zmotion PC Programming Manual V2.1.1

driver, enable the driver, etc. For details, refer to the bus initialization reference program.

Mixed use of bus axis and pulse axis is supported. The EtherCAT bus wiring

reference diagram is as follows.

axisNo.8 axisNo.5  driver axis No. 1

Node 2 Node 3 Node 4

ZMC432

axisNo.9 axis No.10 axis No.11

Basic concepts:

Slot number: the slot number is the slot number of the EtherCAT network port
on the controller. There is only one EtherCat slot by default, and the default slot

number is 0.

Node number: it is arranged according to the wiring sequence of EtherCAT
devices, the number starts from 0 (to the number of devices -1). Configure the
axis number and |0 number by judging the number of node motors and the

number of 10s.

Axis number: axis No. for the controller, starting from 0 (to the total number of
axes connected to -1), the axis number can be mapped to any connected drive
device through the AXIS_ADDRESS command.

Bus cycle time: Tms by default. Controllers above four series support

modification of the bus synchronization cycle time 500us-4ms.
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10.1.1.3. EtherCAT Communication Structure

4 N
a
Controller
Object Dictionary
N
EtherCAT
Node State
500 ][ #oo |
L J
k )
TxPDO: state word position measurement
RxPDO: control word target position
[ D
r N
e || (00 ][0
State Machine
S Object Dictionary
Driver L )
S J

In the structure diagram, the PDO process data object contains the real-time data
during the operation of the servo drive, and is accessed periodically for read and write.
For SDO mailbox communication, access and modify some communication parameter

objects and PDO process data objects non-periodically.

10.1.1.4. Bus Initialization

(1) The difference between pulse controller and bus controller

Bus control: Bus control is to send command planning position values through the
network cable. The bus controller needs an initialization program to enable the motor

and then control the motor.

Pulse control: Pulse control is to directly open the corresponding output port to
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enable the motor, and then send pulses to control the motor.
(2) Bus initialization
The process of bus initialization (this process is the basic file initialization process):
® Scan the nodes, scan all nodes on the EtherCat network.

® For EtherCat nodes, perform PDO preset mapping, such as mapping the target
position 607ah to the planned position of the axis, and mapping the feedback

position 6064h to the feedback position of the axis, etc.

® Start the bus, switch the drive state machine, "initialization—>pre-running—

>safety running—>running”
(3) Bus homing

Some Ethercat drives support the drive itself to return to zero, and provide a variety
of homing methods. When the driver returns to zero, the origin and the limit sensor
switch need to be directly connected to the corresponding 10 port of the driver (when
returning to zero in the controller mode, it needs to be connected to the |0 port of the
controller). The homing action can be completed by controlling the master station to

send the corresponding homing command.

10.1.1.5. Bus Mode

There are three commonly used control modes for the EtherCAT bus, namely CSP

cycle position mode, CSV cycle velocity mode, and CST cycle torque mode.

The setting of CSP, CSV, and CST mode needs to set the PDO list of the driver in
advance, and only when the PDO contains the corresponding data dictionary can it be
switched to this mode. The built-in data dictionary of the drive's default PDO list needs

to be determined by checking the drive manual.

1. When the driver PDO list contains data dictionary 607Ah, the axis type can be set
to 65, CSP periodical position control mode, at this time use the position movement

command to control the motor movement, and set the movement speed.

2. When the PDO list of the drive contains the data dictionary 60FFh, the axis type
can be set to 66, and the CSV periodical velocity control mode. At this time, use the

dedicated speed command to control the motor to run at the speed of the set value, and
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the position motion command cannot be used.

3. When the drive PDO list contains the data dictionary 6071h, the axis type can be
set to 67, CST cycle torque control mode, at this time, use the dedicated torque
command to control the motor to run at the set value torque, and the position motion

command cannot be used.
CSP mode:

In the periodic synchronous position mode, the upper controller completes the
position command planning, and then periodically sends the planned target position to

the servo driver, and the position, speed, and torque control are completed by the servo

driver.
speed offset Speed Speed
*~|Feedforward| Feedforward
Filter
Position offset +
target position . + . + Motor max
= »|Gear Ratio (1) gg;:t:-;fer:' W speed limit
| Motor EaEE
position feedback
torque offset | Torque Torque
T " Feedforward|Feedforward
Ratio
+
+‘O .| Speed +
1 Adjuster
Speed
Galculation
Torque
| Filter limit :c;’,rqli‘* ..
range Juster
Actual troque
feedback
CSP Mode
CSV mode:

In the periodic synchronous speed mode, the host controller periodically and
synchronously sends the calculated target speed to the servo drive, and the speed and

torque adjustments are performed internally by the servo.
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Speed offset Torque Torque
—{ Feedforward | Feedforward
Gain Filter
actual torque feedback
speed offset +

target speed + + T
=2 Max speed 4—0—- . 4..0_. ittar - d-Toraue [ TQrque d
limit rznge A Speed Adjuster Flter Feedforward adjuster

Speed control needs to see the specific unit of the drive.

Modify the corresponding ATYPE type, and then modify the corresponding profile
(speed control is set to 20), and then modify the value of dac through online commands

or programs.
CST mode:

In the periodic synchronous torque mode, the host controller periodically and
synchronously sends the calculated target torque to the servo driver, and the torque

adjustment is performed internally by the servo.

Speed Max Speed
Adjuster Limit Range

torque offset select when in the speed
target torque limit range Torque | Torque
Filter 1 ~Limit " Adjuster
Range

EtherCAT torque control needs to set the corresponding axis type (67), and

correspondingly modify the profile to be more than 30.

Then modify the value of dac to control the rotation of the motor through online

commands or programs (adjusting the value of dac is not easy to span too large)
RTEX torque mode:

Corresponding mode is modified through modifying corresponding axis type, and

then modify the corresponding profile. For details, please refer to the ZBasic manual.

Send the value of dac to control the rotation of the motor through the online
command, or control the rotation of the motor through the program. The unit of dac is

one thousandth of the torque in torque control, and dac=1000 means 100%

Command: dac ‘ Description
Size With symbol 32bit
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Unit 0.1%

Setrange

=100 x Pr9.07 / (Pr9.06 x v'2)

-motor max torque ~ max motor torque * max torque limit

If the dac (torque) is too small, the motor cannot overcome the friction and cannot

rotate.

10.1.2. Routine

10.1.2.1. EtherCAT Bus Initialization (bas method)

(If you are not familiar with our company's Zbasic language, you can use the basic

file in the CD-ROM provided by our company for free, please contact us)

Connect to
Controller

Ethercat initialization bas file path .
| into controller

download Ethercat initialization bas file |

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail

{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argv[])
{
char *ip_addr = (char *)"192.168.0.11"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)
{

printf("Fail to connect controller'\n");
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handle = NULL;
Sleep(2000);
return -1;

}

printf("Success to connect controller'\n");
const char * filename= "\\ECAT init.bas";

//download the program into ROM, 0-RAM 1-ROM
ret = ZAux_BasDown(handle filename,0);//download initialization bas file into
controller to initialize

commandCheckHandler("ZAux_BasDown",ret);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

10.1.2.2. Rtex Bus Initialization (bas method)

(If you are not familiar with our company's Zbasic language, you can use the basic

file in the CD-ROM provided by our company for free, please contact us)

Connect to [ I ' download Rtex initialization bas file into
{ Controller .Rtex initialization bas file path}i. controller

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
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if (ret)//it is not O, fail

{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"192.168.0.11"; //controller IP address
ZMC_HANDLE handle = NULL, //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller’\n");
//under program path
const char * filename= ".\\RTEX init.bas";

//download the program into ROM, 0-RAM 1-ROM

ret = ZAux_BasDown(handle filename,0);//download initialization bas file into
controller to initialize

commandCheckHandler("ZAux_BasDown" ret);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return 0;

10.1.2.3. EtherCAT Bus Axis Enable

Before enabling the Ethrcat bus axis, the initial configuration of the bus axis is

required. There are two methods for initial configuration of the EthrCat bus:

® Method 1: use the Zbasic language of Zmotion to write a bas file for initial

configuration of the EthrCat bus, and download the Bas file to the controller
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through the ZAux_BasDown function (if not familiar with our company's Zbasic

language, please contact us) to initialize the bus configuration.

® Method 2: Initialize the configuration of the bus by using the Zmotion Tools

gadget provided by our company for free.

This routine uses method 2 to initialize the configuration of the bus through the

Zmotion Tools tool.

Scenario: the current controller is connected to an Ethercat bus motor, and the
motor needs to be enabled.

Zmotion Tools tool configuration flow chart:

Open Zmotion Tools

connect to
controller

Lclick upper left corner "Tool"-"Controller"-"connect to
controller by corresponding method

__|open configure
file

select controller IP address-apen file-select
Ecatlnit.bas file-open-download into ROM/RAM

configure
parameters

- clcik bus conifguration-automatically assign

_click bus configuration-manually set Profile, control mode,
ect. according to needs-save

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{

if (ret)//it is not 0, fail
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{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"192.168.0.11"; //controller IP address
ZMC_HANDLE handle = NULL, //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller’\n");

//ZAux_BusCmd_InitBus(handle);//bus initialization (it is valid in controller that
has configured bus parameters through “Zmotion tools")

int GetValue;

ret = ZAux_BusCmd_GetInitStatus(handle, &GetValue); //obtain bus initialization
state, 0 means failure, 1 means success (it is valid in controller that has configured
bus parameters through “Zmotion tools")

commandCheckHandler("ZAux_BusCmd_GetInitStatus”, ret);

printf("Bus initial state= %d \n", GetValue);

int AxisEnable;

ret = ZAux_Direct_GetAxisEnable(handle, 0, &AxisEnable);//set axis enable, 0
means off, T means on

commandCheckHandler("ZAux_BusCmd_GetInitStatus”, ret);

printf("axis 0 bus init enable state: %d \n", AxisEnable);

if (AxisEnable<1)
{
ret = ZAux_Direct_SetAxisEnable(handle, 0, 1);//set axis enable, 0 means off,
1 means on
commandCheckHandler("ZAux_Direct_SetAxisEnable”, ret);
printf("open enable\n");
}
else
{

ret = ZAux_Direct_SetAxisEnable(handle, 0, 0);//set axis enable, 0 means off,
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1 means on
commandCheckHandler("ZAux_Direct_SetAxisEnable”, ret);
printf("close enable\n");

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;

10.2. SDO/PDO Writing & Reading

10.2.1. Emphasis

The data exchange of SDO uses Mailbox communication. So please note that the

data refresh time of SDO becomes unstable.

The master side reads and writes data in the records in the object dictionary, and

can set objects and monitor various statuses of the slaves.
Note:
It takes time to respond to the read and write operations of SDO.

ZAux_BusCmd_SDOWrite and ZAux_BusCmd_SDORead bus commands only can be
used for EtherCAT, write SDO to the slot number through the device number.

10.2.2. Routine

10.2.2.1. EtherCAT Bus SDO Writing & Reading

This routine is operated after the bus is initialized and a new project is created.
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through Zmotion Tools / downloading bas file into controller

Connect to ‘ ‘ " i .
Controller SED GRS = ::;i?\; —— SDOwirtes max torque SDO reads max torque

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _-TCHAR* argv[])
{
char *ip_addr = (char *)"192.168.0.11"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}
printf("Success to connect controller'\n");
int slot = 0;
int node = 0;

int index = 0x6041;
int subindex=0;

int type = 6;

int value;

int setValue = 8;

/*read the state word on slot 0 */

ret = ZAux_BusCmd_SDORead(handle,slot,node, index, subindex,type &value);
commandCheckHandler("ZAux_BusCmd_SDORead" ret);
printf("Value=%d\n",value);
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/*set the control mode on slot 0 */

index = 0x6060;

ret = ZAux_BusCmd_SDOWrite(handle,slot,node, index,subindex,2, setValue);
commandCheckHandler("ZAux_BusCmd_SDOWrite", ret);

/*read the control mode on slot 0 */

ret = ZAux_BusCmd_SDORead(handle,slot,node, index, subindex,type &value);
commandCheckHandler("ZAux_BusCmd_SDORead" ret);
printf("Value=%d\n",value);

Sleep(2000);

ret = ZAux_Close(handle); //close the conntion

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed!\n");

handle = NULL;

return O;

10.2.2.2. Rtex Parameters Related Information

This routine is operated after the bus is initialized and a new project is created.

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"192.168.0.11"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
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if (ERR_SUCCESS '= ret)

{
printf("Fail to connect controller'\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller'\n");

float GetValue;

intipara=7*256+11;

/*set the value of Pr7.11+/

ret = ZAux_BusCmd_RtexWrite(handle,0,ipara,500);

/*read the value of Pr7.11%/

ret = ZAux_BusCmd_RtexRead(handle,0, ipara,&GetValue);
commandCheckHandler("ZAux_BusCmd_RtexRead", ret);
printf("GetValue=%f\n", GetValue);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return 0;

10.3. Bus Torque

10.3.1. Emphasis

Motor torque refers to the size of the rotating force. But the torque of the motor is
proportional to the strength of the rotating magnetic field and the current in the rotor
cage, and is proportional to the square of the power supply voltage, so the torque is

determined by the factors of current and voltage.
Motor torque and calculation: T=9550 * P / n.
P is the rated (output) power of the motor in kilowatts (KW).

The denominator is the rated speed n and the unit is revolutions per minute (r/min)
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P and n can be found directly from the motor nameplate. Since P and n are the rated

values of the motor, T is the rated torque of the motor. Generally speaking, the force that

the motor drives the machine to rotate is the torque of the motor. The torque of the

motor = the force of the pulley to drag the belt x the radius of the pulley.

Note: the settings can only be read after setting the correct ATYPE and drive PDO.

10.3.2. Routine

10.3.2.1. Get Current Torque of Current Bus Drive

Connect to ' '
set relative mode for PROFILE —{ read torque —{ read max torque
{ Controller -

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail

{
printf("%s fail'return code is %d\n", command, ret);
}
}
int _tmain(int argc, _TCHAR* argVv[])
{
char *ip_addr = (char *)"192.168.0.11"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)
{

printf("Fail to connect controller\n");

handle = NULL;

Sleep(2000);

return -1;
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}

printf("Success to connect controller'\n");

int gValue;

ret=ZAux_BusCmd_GetDriveTorque(handle,0,&gValue);//get the current torque,
PROFILE needs to be configured corresponding mode.

commandCheckHandler("ZAux_BusCmd_GetDriveTorque”, ret) ;//judge whether
the instruction is executed successfully

printf("axis 0 current torque: %d\n",gValue);

ret=ZAux_BusCmd_GetMaxDriveTorque(handle,0,&gValue);//get the current
torque, PROFILE needs to be configured corresponding mode.

commandCheckHandler("ZAux_BusCmd_GetDriveTorque”, ret) ;//judge whether
the instruction is executed successfully

printf("axis 0 current torque: %d\n",gValue);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully

printf("connection closed\n");

handle = NULL;

return O;
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Chapter XI Other Commands

11.1. Online Commands

11.1.1. Emphasis

ZAux_Execute or ZAux_DirectCommand can encapsulate basic commands. If you
use unencapsulated commands or want to encapsulate your own functions, you can
send them through ZAux_Execute or ZAux_DirectCommand, or refer to existing codes to

modify and add corresponding functions.

There are two ways to send string commands, buffered and direct. Specifically as

shown in the figure:

ZAux_Execute

get serial line to execute—= Command fifo Buffer |-

Respond

#Command repsond buffer]

Driectly execute |PC develops

ZAux_DirectCommand

| ZBASIC Program |
L e a ZMC Controller

11.1.2. Routine

11.1.2.1. Use Online Command Function

This routine mainly demonstrates how to use the Execute function to directly obtain
the model of the controller, and how to use the DirectCommand function to encapsulate

an example of setting the speed function command.
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Connect to call Execute function to directly get the model encapsulate through DirectCommand to set
Controller of controller.  speed function. J

Before calling, refer to Basic grammar, use DirectCommand function
to encapsulate one function (set speed)

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"

#include <windows.h>

#include "zmotion.h"

#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}

int Test_Direct_SetSpeed(ZMC_HANDLE handle, int iaxis, float fValue)

{
char cmdbuff[2048];
char cmdbuffAck[2048];
if (iaxis> MAX_AXIS_AUX)

{
return ERR_AUX_PARAERR;

}
sprintf(cmdbuff,"SPEED(%d)=%f",iaxis,fValue);//generate corresponding
command's character string

ZAux_DirectCommand(handle,cmdbuff,cmdbuffAck,2048);
}

/*parameters:

mode 25, 26, 2D comparison mode

Opnum corresponding output

Opstate  output state of the comparison point.

maxerr  the pulse deviation of comparison position's each axis left and right,
when entered the deviation range, start to compare.

num saved comparison points in TABLE

tablepos TABLE No. of the first comparison point's coordinate

when it is used with hwtimer, hwtimer parameter can be adjusted dynamically.
ModeParal: pulse time
ModePara2: the number of pulses
ModePara3: pulse period
*/
int32 __stdcall ZAux_Direct_HwPswitch2_2D(ZMC_HANDLE handle, int Axisnum,int
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Mode,int Opnum, int Opstate,int maxerr,int num, int tablepos, float ModePara1=0,
float ModePara2=0,float ModePara3=0)
{

if(0 > Axisnum || Axisnum > MAX_AXIS_AUX)

{
return ERR_AUX_PARAERR,;

}
char cmdbuff[2048];
char cmdbuffAck[2048];
//generate the command
switch(Mode)
{
case 25:
sprintf(cmdbuff, "HW_PSWITCH2(%d,%d,%d,%d,%d,%d) AXIS(%d)", Mode,
Opnum, Opstate, maxerr,num,tablepos,Axisnum);
break;
case 26:
sprintf(cmdbuff, "HW_PSWITCH2(%d,%d,%d,%d,%d,%d,%f,%f,%f) AXIS(%d)",
Mode, Opnum, Opstate,
maxerr,num,tablepos,ModeParal,ModePara2,ModePara3,Axisnum);
break;

}

//call the command to execute the function

return ZAux_Execute(handle, cmdbuff, cmdbuffAck,2048);

}

int _tmain(int argc, _TCHAR=* argVv[])

{
char *ip_addr = (char *)"127.0.0.1"; //controller IP address
ZMC_HANDLE handle = NULL; //link handle

int ret = ZAux_OpenEth(ip_addr, &handle); //connect to controller
if (ERR_SUCCESS != ret)

{
printf("Fail to connect controller\n");
handle = NULL;
Sleep(2000);
return -1;
}

printf("Success to connect controller'\n");

const char * command="?control"”; //send the command that obtains controller
model

char psRespons[20]; //the array is used to receive the controller model

int length=20;  //controller model length, which must be larger than received
character string

float GetValuel;

ret = ZAux_Execute(handle, command, psRespons, length);  //obtain controller
model through execute command directly
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commandCheckHandler("ZAux_Execute” ret);

printf("psRespons = %s\n", psRespons); //print returned character string
printf("length = %d\n" length);

ret=ZAux_Direct_GetSpeed(handle,0,&GetValuel);//obtain speed value before
setting the speed

commandCheckHandler("ZAux_Direct_GetSpeed" ret);

printf("the speed value before setting the speed = %f\n",GetValuel);

ret=Test_Direct_SetSpeed(handle,0,1231);//use own encapsulated speed
command to set the speed of axis 0
commandCheckHandler("ZAux_Direct_GetSpeed" ret);

ret=ZAux_Direct_GetSpeed(handle,0,&GetValuel);//obtain the speed value after
setting the speed

commandCheckHandler("ZAux_Direct_GetSpeed" ret);

printf("speed value after setting the speed = %f\n",GetValuel);

Sleep(2000);

ret = ZAux_Close(handle); //close the connection

commandCheckHandler("ZAux_Close", ret) ;//judge whether the instruction is
executed successfully
printf("connection closed\n");

handle = NULL;
return O;

11.1.2.2. Use Online Command Function 2

If the user wants to obtain a variety of data, such as the command position (DPOS)
of the axis, the feedback position (MPOS) of the axis, the 10 points on the board, etc.,
these different data are obtained through a variety of separate and independent
functions. Such accumulation will lead to reach the number of write and read limits,
then will cause the program to freeze. In order to improve the performance of a high-
level program, it is often possible to define a function of its own, and quickly transfer
data to the high-level program through a function, instead of obtaining different types of

data through multiple cycles. For example:

Suppose there is a simple three-axis platform, and it is necessary to read the

command position of axis 0, axis 1 and axis 2, the feedback position, and the input port
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0-input port 32, output port 0-output port 33, and the state of the three axes. The

procedure for obtaining data is as follows:

spliced character string:

// test1.cpp: define the entry point of control panel application program
//

#include "stdafx.h"
#include <windows.h>
#include "zmotion.h"
#include "zauxdll2.h"

void commandCheckHandler(const char *command, int ret)

{
if (ret)//it is not O, fail
{
printf("%s fail'return code is %d\n", command, ret);
}
}

/*************************************************************

Description: //customized function that obtains data directly

Input: //handle card link
iaxisNum axis total numbers
iaxislist axis No. list
fDposlist output command position value (DPOS)
fMposlist output feedback position value (MPOS)
iAxisstatuslist ~ output axis state position value, bit by bit
startin starting IN No. to be obtained
endIn end IN No. to be obtained
iln output IN state, bit by bit
startOut starting OUT No. to be obtained
endOut end OUT No. to be obtained
iOut output OUT state, bit by bit
Output: //
Return: //error codes

*************************************************************/

int Demo_Direct_MyGetData(ZMC_HANDLE handle,int iaxisNum, int* iaxislist, floatx
fDposlist,float* fMposlist,int32+* iAxisstatuslist,int startin, int endIn,int *iln,int startOut,
int endOut,int *iOut)
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char cmdbuff[2048];
char tempbuff[2048];
char cmdbuffAck[20480];

//if transferred address is blank, exit

if(NULL == iaxislist || NULL == fDposlist || NULL == fMposlist || NULL ==
IAxisstatuslist || NULL == iln || NULL == iOut)
{

}

//if transferred end No. is smaller than starting No., exit
if ((endIn<startin) || (endOut<startOut))

return ERR_AUX_PARAERR;

return ERR_AUX_PARAERR,;
}

int ret=0;

inti;

//generate the command

sprintf(cmdbuff, "?");

//splice DPOS

for (i=0;i<iaxisNum;i++)

{

sprintf(tempbuff,"DPOS(%d),",iaxislist[i]);//generate corresponding command's

character string

strcat(cmdbuff, tempbuff);//splice character string
if (strlen(cmdbuff)>1000)

{
return ERR_AUX_PARAERR; //parameters are wrong, character string
splice is too long

}
}
//splice MPOS
for (i=0;i<iaxisNum;i++)
{

sprintf(tempbuff,"MPOS(%d),",iaxislist[i]);//generate corresponding command's
character string

strcat(cmdbuff, tempbuff);//splice character string
if (strlen(cmdbuff)>1000)

{
return ERR_AUX_PARAERR; //parameters are wrong, character string
splice is too long

}
}
//splice AXISSTATUS
for (i=0;i<iaxisNum;i++)
{

sprintf(tempbuff,” AXISSTATUS(%d)," iaxislist[i]);//generate corresponding
command's character string
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strcat(cmdbuff, tempbuff);//splice c