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Motion Perfect Editor
V5

Design, Develop, Test, Deploy and Secure i

Motion Perfect provides the user with
an easy-to-understand interface for
rapid application development,
including configuration and setup of
drives, controllers and HMI.

A fully featured IDE for program
development and debugging in all
Motion-iX languages, multi-page HMI
screen development and diagnostic
tools for machine
commission. Motion Perfect allows
complete machine setup from a single
software package.
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Fixed IP Address
192.168.0.250

SWITCH

IP Address given by
DHCP Server




Ethernet connection
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Fixed IP Address
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Needs Fixed IP Address
e.g. 192.168.0.97
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E Ethernet Status >, T”, Ethernet Properties # Intermet Protocol Version 4 (TCP/IPvd) Properties >
General MNetworking Sharing General
Connection Connect using: You can get IP settings assigned automatically if your network supports
] this capability. Otherwise, you need to ask your network administrator
IPv4 Connectivity: Mo network access ? Reaftek PCle GbE Family Cortroller for the appropriate IF settings.
IPwE Connectivity: Mo network access
) Configure... ) i
Media State: Enabled () Obtain an IP address automatically
] This connection uses the following items: )
Duration: 00:25:27 = Q) Use the following IP address:
Cliert for Microsoft Networks
Speed: 100.0 Mbps 2= )
"]? File: and Printer Sharing for Microsoft Networks IP address: | 192,168 . 0 . 97 |
Details. .. )?QDS Packet Scheduler SUbI'IEt ITIEEk: | 255 , 255,255, O |
P Bridge Driver
> . Intemet Protocal Version 4 (TCP/IPv4) Default gateway: | |
Activity O . Microsoft Network Adapter Muttiplexor Prgocal
2 PROFINET 12 protocel (DCPALLDP) Obtain DMS server address automatically
Sent L! Received ¥ ©) Use the following DNS server addresses:
-
P Install... Uninstall Properties Preferred DNS server: | ) ) ) |
Bytes: 19,398,957 28,108,907 it
i T e - EE L Alternate DMS server: | . . . |
Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
',Prnpertles -'DISEHE Diagnose across diverse interconnected networks. [ validate settings upon exit Advanced. ..
Cloze

oK Cancel Cancel
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] Motion Perfect v5.5.4
Controller | Edit  Search  File/Program  Build/Run  Tools  Ex

Project

Contro

Il
st

o i = N e — |

4 Connect in Sync Mode Alt+Shift+C | e
L
_"..\ Connect in Tool Mode Alt+5Shift+T
_I.;:I Connect in Direct Mode Alt+5hift+D EC_EXTEMD
f_. Disconnect Alt+5hift+ L ﬂ Connection
| Connection Settings... |'
" Interface
Reset Controller...
Click to change connec Controller:
Communications... @) Ethernet

Enable Features...

Mernory Card...
Load Firmware...

Reprogram FPGA...

Enter IP address of
the controller

Connection parameters

Description

Controller P address | 192,168.0.250

| () Serial P port |23
' Pl
' ) USB
i) Simulator
External:
() External Device or Network
| 4 Recent v|
| Apply | | Apply & Connect v| | Cancel
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& .,
++ Disconnected

Not connected to a controller. All tools are closed, and no communications ports are open.

_I%I_ Direct Mode

A direct connection is made to a controller allowing a Terminal tool to be used for direct interaction with the command
line on the controller.

-@ Tool Mode

A multichannel connection is made to a controller allowing the monitoring tools within Motion Perfect to be used. This

mode allows the user to see a list of the programs on the controller (so that they can be started and stopped) but does
not allow editing of any of the programs.

b4 Sync Mode

A multichannel connection is made to a controller and a local project on the PC is opened. The contents of the controller
and the project are synchronized so that the local copy of all programs matches those on the controller.  All of Motion

Perfectd tools are available and programs can be edited. The synchronization processcan involve deleting programs or
copying them from the controller to the PC of vice versa.




BASIC Program

STARTUP

&-XBHOCI=ERY

|l i el el el el

(=R 4]

[ SR LR

1 &y

Ve v

B2t

L

R 0R|EEE
'Start Ethernet port aection
IP_ADDRESS = 192.168.0.250

WA(5000) ' 5
ETHERCAT (0, 0

sec delay-warm up
'"ethercat running command

'RUON "CLERR _UNIT _EEROR"™ 'calling sub routine

WA(500) ' 0.5 sec

— ADDRES

C0 WRITE(D,1,56860,0,2,-1,8)
ENDIF

ﬁiIF CO_READ(0,1,46860,0,2) <> 8 THEN

WA(500) ' 0.5 sec

Full function program Editor

5|8 .

n @ [ @ 58| Q& Motion Perfect v5.2 Options

General
4 Program Editor
Fonts and Colours
Formatting
Language
Project
Diagnostics
Axis Parameters Tool
Terminal
Plug-in Configuration
CamGen
HMI Designer
1EC 61131-3 Editing
EtherCAT
Oscilloscope
Robot Tool
Drives
3D Visualizer

Auto-indent help to highlight program flow

RUN, Step, Breakpoint operations for

Tallored - template
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_ a X
. General
Editing Preview
V' Long variable name warnings PAR-COCR 10 FEADINGXC
V' Auto-suggest B :ollc worldl®
/! Enable Snippets @ :RINT "Break pointi”® !
. Parameter assist WDCG=1 * Controller variable |
/| Text matching
a=
Layout ' -
v Show sidebar
=|FOR i=0 TO 1
/" Show line numbers » VE _SPEED=i°100
a=a+ * Cotistant

| Enable code collapsing HESE

Coliapse All By Default ¥R(2)=0: VR(3)=0: VR(3)=0

Fold on

v IF /| SELECT-CASE ORC

| FOR | Functions & Subs - — :

| WHILE /] START PRUNT "Ercox Compiler error

/| REPEAT ¥ Comment

ASRELYAEARb S NanSR. A58 AndR R A0 WA S

' Print line numbers
. STOW Wt wnrugbl-ng “Show

Value in Text™

Reset to Defaults Undo Changes OK Apply Cancel
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Backup manager

PROMAX Srl cNc controller ESTUN
ﬂﬁackup Manager - O X
Backup list Show: EAll User backups E Automatic
E Before sync - 2025 Sep 16 11:13:32 Revert to Selected Backup ,
|| B Before sync - 2025 Sep 16 11:12:26 . Controller Directory - Ethernet,192.168.0.245 v+ 0O X
Create Backi 3 ‘
E Before sync - 2025 Sep 15 18:00:08 ‘ [EESlzads ‘ Program Code Type  Storage Source Code RunType Edit
B Before sync - 2025 Sep 14 13:02:41 ‘ Gy selectal |A CAMLIB CAM library Internal 667 Manual (4
& LIB1 BASIC Lib Internal 91 36 Manual 4
E Before sync - 2025 Sep 14 10:54:35 Delete
©] MC_CONFIG MC Config file Internal 15 12 Manual &
E Before sync - 2025 Jun 25 19:38:06
B oot 2095 Jum 24 16028.00 Archive... &] MAIN BASIC Internal 60 39  Auto(1) A
ore sync - un A4
! 8] STARTUP BASIC Internal 789 640 Manual £
Bef - 2025 Jun 24 15:58:06
Bl Before sync - 2025 Jun &) HOME BASIC Internal 1009 490 Manual (4
B Before sync - 2025 Jun 24 15,5743 8] MOTION BASIC Internal 4404 1545 Manual £
8] MOTION2 BASIC Internal 462 469 Manual 4
18] VAR_DEFS BASIC Internal 68 13 Manual (£

Automatic and Manual

project backup The Source code is stored in Flash

memory

A copy is automatically saved to the
PC project folder

Tip: Held Ctrl or Shift for multiple selection
Backup contents:

Mo backup selected to display!

Limit autornatic project backupsto |10 entries
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ﬂ Resolve Program Differences - O x

Project:  DA\Programmin., APEE0_48X_2multi_revD0T.mpv3pr) | Change..

— O

= L@ ©)

¥ 4= ALARM
CLEAR_UNIT_ERROR wmp [y Y 4= CLEAR_UNIT_ERROR
¥ 4= DELTA_CONFIG
¥ 4= DELTA_HOME_COMMAND
Compare the programs VN-=OMMAND
¥ 4= HOME_37_DUAL_AXIS_B
¥ 4= HOME_37_ED3L
STARTUP web [(y Y 4= STARTUP

¥ 4= WRITE_PARAM_SOFTRESET
MC_COMNFIG ¥ 4= MC_CONFIG
PROJECT_DATA ¥ 4= PROJECT DATA
EC_EXTEMD EC_EXTEMD
Synchronize Cancel

PROMAX Srl cNc controller ER OF THE ESTURN GROUP  ———
& winMerge - [MAIN.BAS:controller - MAIN.BASproject] - o 4
B File Edt View Merge Tools Pluging Window Help - 8 X
O & % i . LZRN o
MAIN BAS controler - MAIN BAS progsct
Location Pane T MAINBAS:controller MAIMN BAS:project
RUN "STARTUP" RUMN "STARTUP"
PRINT #5. add2 {10, 20 PRINT &5, add2 (10, 20)
print #5, add2(100,3.4) N
i » | € »
Limse: 5-6 RO 1252 Win L & Cok 1/26 Ch: 1726 1252 Win

Using WinMerge to get more

print #5, add2(100,3.4)

knowledge about projects

Difference 1 of 1
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Simple case, just name the variables as you use them

X = 123 @reate a variable called x and give it value
Offset = 12 @reate another variable
Y = 30 * x + Offset

Or define your variable name and type before use

DIM flow_rate AS INTEGER
DIM calibration_factor AS FLOAT

Flow rate = 24
Calibration_factor = 5.614 * PI

4]

/ PROGRAM_1 X  PROGRAM_2 X s
idd> &AW N AL - idecd™ | 4 2l oy UL T
' Initialise variables ' Initiamlise variables

length = 450 langth = &0
width = 120 width = 15
haighe = 200 height = 2
crop_point = 23 crop_paint = 502
product = 45 product = 30

Lm: 9 Chr: 0 pid Ln: T Chr: O

Each program keeps its own list of variables

Local variables are not known to other programs
1024 local variables for each program

11
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.~ Motion PLC & M@&03,MC404,MC405 A Be%O0 % 6
VR() to VR(4095) cwBRE.
Except MC$0 %5 e
ie] 0 0
VR(0) to VR(8191) 2 I
c 1
@ s aaems
. LL 5 o
. Motion control & MC508, MC6N, Flex-X : O 6 0
- xﬂ Define New Range X = 7 0
VR() to VR(16383) ] Use 20 grid g - . J
Start address: 500 8 10 ]
S 4 Range: [4086-4095) x
. . Rows: 10 I 4086 0
. Motion control (high performance) & MC664(X) o 4 5 w057 0
o e 4088 0
VR(O) to VR(65535) Description |Range Zd _,C_,—s :ﬁi E
Recent: c—g 4&;1 )
I OK | Cancel | é :x; g
(e 4094 0
Syntax: VR(index) = walue =Z 4095 0

value = VR (index)

12
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EEA B3O
Table Viewer * 0O X
o BEBH.

Address  Value

4 Range: [0-10)
0

All motion Coordinators:
512.000 x 64 bit floating point values.

-

TABLE() to TABLEG11999)

Syntax:
TABLE (index, valuel, wvalue2, wvaluel, valued)

- R ST T S TR

w

10
4 Range: [511990-511999]
511990
511991
511992
511993
511994
511995
511996
511997
511998
511999

value n = TABLE (index n) JE] Define New Range X

[ ] Use 2D grid
Start address: 50 <
e Count: 50
End address:

Description Rangel

X
q
O
O
O
=
©
-
©
(00)
o
LO
O
=
—
@.
@
O
X
@
)
=
L
@)

Recent: v

o oo oo o oo oo Xo oo oo o ooo oo X

[ OK | Cancel |

13
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Locking the controller will prevent any unauthorized user from viewing or modifying the programs in memory,
and also prevent Motion Perfect from connecting in Sync mode.

-To Lock the currently connected controller, select "Controller / Lock Controller” from the main menu. For this to
be available it must be enabled in the Options Dialog (1 0 page) and Motion Perfect
must be connected to the controller in Sync mode.

Tools  External Devices  Window  Help Maotion Perfect v5.5.4
E:,l 5.

g ot = = . Motion ) ) ) )
i lm ﬁi- fe) *IF i EE EE E =i U_\ Q @ = q’ o @ @ 0st0p Project | Contreller | Edit  Search  File/Program  Build/Ru
— ) ; : “| Controller Loclk X
% Mation Perfect v5.5 Options Display Motion Perfect v5.5 options H Connect in Sync Mode Alt+Shift+C
Q E Connect in Tool Mode Alt+Shift+T L k t "
TO LOCk The P rOJeCt —— Miscellaneous Contro 5 Connectin Direct Mode ~ Alt+Shift+D | OcCK controller
4 General
&* ' I
Miscellaneous Cache static controller data locally +— Disconnect Alt+Shift+U ) ) o
Refesh ates . i _ WARNIMNG: Locking the controller will prevent anyone from viewing
Startu Display numbers in tools in neutral format Connection Settings...
p g . . . . .
DRGEsain e s Disply help aways o top ar editing programs on it until the controller is unlocked, Motion
Pregin Kot Reset Controller... Prefect will run in Tool or Direct mode only,
pa”_g"‘:ge [] Enable controller lock tool M
rojec Bt
Diagnostics Show compile results when compiling a program st SO Eﬂde
Axis Parameters Tool I .
Te,.‘:m::m e Keep Output Window open after controller reset F] D F Enable Features ’ EntEr a NuUmeric CUdE up to _I,|'
Egu:nganflsuratwon Frectional digts E B Memory Card... nurneric digits (at least 5 are
| .
E?L?:;g;i’dt Show numbers without trailing zeroes E Lead Firmware... rECDmmEndEdJ
-3 Editing
EtherCAT Number of digits: E Repregram FPGA... R od
Oscilloscope E Direct e't]"PE L= e
Robiot Tool ) irectory... i
P Skin I Enter the code again
G @ O . - Processes..,
eneral ® Light J ;
5 2
D;(ngE 1 ) Import values...
) AL
3D Visualizer Note: Changes to some of the settings will take effect after software is restarted. W EXpDI"t values... | LD L= k | | I': anc El
=& Download AllFiles...
= |

Lack Controller... H

Unlock Controller...

5 to 7 numeric digits
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TRIO

MOTION|TECHNOLOGTY

o IEC variables are Bound
to either VR or TABLE

. Anyvalid data type in
IEC program

. Mapped to VR or TABLE
as Float 64

- Conversion is
automatic

m{

Meotion Perfect v3.5 Help
Trio BASIC Help

IEC 61131-3 Help

Trio PLCopen Function Blacks Help

CamGen Help
HMI Help: F1
3D Visualization Help

Check For Updates
Report a Problem...

PR, T T —

*IEC" Variables v QX
a9~ NOVNNBR] X .
Name Type Binding
J Global
(#) (2 Task variables
# b RETAIN variables
= fed PLC_PROGRAM
Var_1 DINT 2 VR(30)
Var_2 LREAL 2 Vvr(31)
Var_3 ULINT EE TABLE(300)
Var_4 LREAL EEl TABLE(301)

THE MOTION SPECIALIST 15
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IEC 61131-3 LD language is a graphical programming
IS a programming language that
represents a program by a graphical diagram based on the T

language. Ladder logic

circuit diagrams of relay logic hardware.

J@j Add New Program h

Filter by tag Clear

Type:

[] Alarm

] CAM

[] Files

T HMI
[]IEC-611313
[] Library

[] Packaging
[] Real-time
[] Recipe

[T] Robotics
[] System configuration
[] Trio BASIC

IE] BASIC program

B BASIC Library

[ Real-time BASIC Library
[1] Text file

A Recipe data

[ Alarm definitions

@] MC Config file

Binary File

[<] EtherCAT extension XML file
|%] Robot Definitions File

I:g Robot BASIC Program

[Fia Robot BASIC Library

|:i] Robot Program

lh Robot Library

‘-‘i Packaging Machine Setup

4 [ CAM library

@ CAM profile

4 [-=] HMI Design

HMI Page

4 gl HMI Library

HMI Page

4 (® IEC61131-3 task

@ Function Block Diagram

M Ladder Diagram

kg Sequential Function Chart
@ Structured Text

X @ Add Program

Program
Marme: LADDER

Description:

Execution type
® Main program
) Function/Sub-program
() User defined function block
Add input and cutput (EN & ENO)

Add | | Cancel

B Netw...

PROMAX Srl cNc controller

SERD. I::\’m T.é' H 'ﬂﬁ"m C‘B\Q Show enly fir
MR Eadty S o .
= Netw... & to check the input O
#@X
777
Select Variable X
Define Mew Variable.., X

Output

Pass=3

Pass=4

Compiling STARTUP
Linking STARTUP

Pass=1

Pass=2
STARTUP CLEAR_UNIT_ALARM TEST AXISALARM
i) ) 10

1 PROGRAM LRDDER
VER

T B Pt AR @, € i Show only first line of comments

i
=

i nm- elgk

to check the input 0

IND = FALSE

The symbol “IN0O" does not exist.
Do you want to declare a new variable?

[] Define range

Mame: INO
Type: BOOL
Where: [uc] LADDER -
Binding: o LADDER/ING * 2
Init value: BE Digital Input(0) X
Array dimension: [ None |
Read-Only: O -
Comment:

LADDER & X

_ i wLocal Variables _

X= _

TRIO

MOTION|TECHNOLOGTY

ESTUN

outt = FALSE |

— |

16
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PLCopen

Arrows within the state diagram show the possible state transitions between the
states. State transitions due to an issued command are shown by full arrows.
Dashed arrows are used for state transitions that occur when a command of an axis
has terminated or a system related transition (like error related). The motion
commands which transit the axis to the corresponding motion state are listed above
the states. These motion commands may also be issued when the axis is already in
the according motion state.

Controls the power stage (ON or OFF). Resets all internal axis-related errors.

ESTUN

[ Help |
Motion Perfect v3.5 Help
Tric BASIC Help
IEC 61131-3 Help

Tric PLCopen Function Blocks Help
CamGen Help

HMI Help F1
3D Visualization Help

MACY_Flexlink|Slave)
FACY_MavelinkiSlave]
MC_Gaarin(Slaval

M GearinPos|Slave)
MC_CamlniSlave)
MC_Combinefxes|Slave)

Check For Updates

MCY _lop

M MaveVelooty

MC_ VelacityProfile

M _AccelerstionPriile
MC_TorqueContral

MC_Halt
IMC_ Movesupenmpoased]*Naote
rE_Movebbsolute
MEC_MoveRelative

Synchronized Motion

Inat_MC FPower

MC Fower

BOOI

MEC_Movebdditive

MC MaveContAbsolute

BOOL —MExecute Done BOCL MC_FositionProfile MC_MoveContRelative
BOOI AXIS_REF —NAxis Busy BOOL - : - -

BOOL Errorl— BOOL Discrete Motion Continuous MDtIDI‘I)

UINT

ErrorID LINT

MC_MoveRelative

Commands a controlled motion of a specified distance relative to the position at time of the execution.

Inat_MC MoveRelatiwve

MC MoveRelacive

BOOL Execute Done BOGL
£X1S_REF Bxis Busy BOOL
BOOL ContinucusUpdate Active BOOL Note 4 Note 3
LREAL Distance CommandAborted BOGL
LREAL Velocity Error BOCL Nate 3
LREAL Acceleration ErrorID| UINT Di53h|ed
LREAL Deceleration | e T e Nate 5
LREAL Jerk

MC_BUFFER_MODE

A
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The digital I/O viewer is used to show the states of the digital inputs Digital I/0 Status (Inputs: 0-31, /0:&-.. ~ &
aga _
and outputs of the controller (both local and remote). % Boo .
_n | N O
0 & 16 24 184
1 4 17 25 185
. . ) . 2 10 18 26 186
It is possible to change which banks | & pigital /0 Configuration - O X s | [ | e | [ | o=
. . . 4 12 20 28 185
?re dl_splaye_:d ?y C|ICkIﬂgOﬂ the In @ 0-7 []1/0 @ 88-95 /0@ 192-199  []1/0 @ 296-303 : :i S; iﬁ :33
Conflguratlon button a WhICh I:l I/O @ 96-103 I:l /O @ 200-207 I:l /O @ 204-311 7 15 23 31 191
then displays the configuration n@1623 |Jyo@104-111 | Jyo@208-215 [0 @ 212-219 - col
. 192 our
dialog. Couw@ie2s Cvoenz1e [Oroe2e-223 [0 @ 320-327 53 |Wi -
n@24-31 [Jro@12127 Jrvo@z224-231 [0 @ 228-335 184 | | PY reen
185
Llouw@2431 [Jyo@128-135 [Jio@232-239 [] /0 @ 336-243 198 Output Orange
Lrvo@323s [ro@136-143 [ /o @ 240-247  [] /O @ 344-351 Input/Output vellow o
Lrvo@40-47 [ryo@144-151 [ o @ 248-255 [ /0 @ 352-359
Ovo@4s-ss [Ovoe1s2-159 [yo@2s6-263  [11/0 @ 360-367 Virtual Input/Output | Cyan
Lvo@sees [lro@160-167 [Jvo@2e4-271 [0 @ 268-375
Loa@sdTt  Lrvoeies-175 [rvo@z272-279 [ 1/0 @ 376-383
Lvo@72-rs rvoe1ms-183 [ yvo@2s0-287 [ 10 @ 384-391
] VO @ 80-87 /O @ 184191 [ /0@ 288-205 [ 1/O @ 292-390
Display /0 lines as: @ list () devices | OK | | Cancel

18
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Analogue 10 Status (Inputs: 10, Outputs: 4) * O X
The analogue I/O viewer is used to show )=
the values measured on the analogue
. Analogue [0 Status (Inputs: 10, Outputs: 4) - 0O X
inputs and set on the analogue outputs T
of the controller (both local and remote). _
In Description

1[p-

2

3

3

5

:

7

32| )/s-x0

A3 E-N0 |

Out Description Value 5 109

a1 Man 1 [ . ———————————— |

1] Mon 2 -448

z -1109

3 0
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The "Watch Variables" tool allows the user to look at __
the values of program internal variables and global @ E% O
variables while a program is running or stepping. It Watch variables
can be used to display variables of all types from alll ® (oot =0
runnable program types' Watch Vanables 1 - O X
Up to 4 different Watch Windows can be displayed if g [#1[19]
the Watch Tool is started from Motion Perfect& main 5 Value Context
menu. Other means of starting it will only display a rﬂ':gf': ]gf iﬁg
. . aryl,-, i
single window. j 32 OUTGEN
k 19 QUTGEM
rm 79 ARRY
strng S012345678%:; < =>7T@ABCDEFGHIKL ARRY
bb -1 ARRY,20
IEC_TASKIMNIO TRUE IEC_TASK1
= IEC_TASKTMAIN3Z  TRUE IEC_TASK1
Integer Number Display Format mon 5 D3D_1
mon2 31 D20 1
The (decimal) or (hexadecimal) button indicates the current format used to display integer numbers. Clicking

on the button brings up a drop-down menu to allow the user to change the format.
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-The software oscilloscope can be used to trace many of the variables and parameters on the Motion Coordinator, aiding program

development and machine commissioning.
-There are up to 8 channels available, each capable of recording at up to 1000 samples/sec, with manual cycling or program

linked triggering.

Oscilloscope + Oscilloscope v Oscilloscope v a'x
Traces Cursors View Profiles Settin Traces s View Profiles Settings Traces
Configuration a4 Configuration 04 Configuration
( - - Ax
DPOS ~ Axis 0 - j(§ OPOS v Awis 0 _ —
FEE o el < @ e U
= - = Ax
DPOS ~ Aoas 1 ¢ DPOS v Awis| 1 0
% 720 o el Y A B :
| J Axi
DPOS ~ Axis| 2 ¥ DPOS v Ads 2 0
g v [ ¥ Ad B v Channe!
= = r
DPOS ~ Axis 3 DPOS v Avos 3 ¥
[& - o [ela e hd I
© Add New Trace © Add New Trace
5 s | FE H u | FE o s °
o T = 1
%Seuings B =l == b Q Settings ||~ v/ v|[®|| b ~ =
rs: 3 Cursors: 1\ -| )
o [of|1]| 2|3 o [ 2]l —SELD
(right click - (right click — ioht clic —A_JL
for options) Show numeric — P for options) Show numeric s Show R
' display — J8 Y display dis

A 21
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3D Visualization C s AATRIO

Tools  External Devices  Window  Help

This is done selecting i /mport - - PR =0 visoizotion

3D geometry...0 from the menu % LN I mil

displayed by clicking the 3D Visualization

visualizer® 0 tool button. —

A machine model can be
created from a 3D model
exported by a third -party 3D
modelling package. The 3D
formats currently supported are
OBJand STL OBJ is
recommended.

Once the 3D data has been
imported the machine joints
need to be defined by their
position in space and orientation
(joint axis). The corresponding
visual parts from the 3D model " :"* * EL
need to be bound to a joint so 0 1=
that its movement can be S
animated.

From controller

. From file

% New
<Not bound > Sample machine

j2 0 I =
<MNot bound =

joo =
<Mat bound =

@ 2

ROMAX Srl cnc controller ESTUN —_
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TRIO motion Controller

PROMAX Srl cNc controller ESTUN
In association with robot related development, a new TARGET data type has | o & w. & o) % s | 5 s
been introduced in the Trio BASIC language. It stores information of position | SeemeesEm [ s o meen - oo s 0
and orientation in 3D space. The TARGET data type represents a set of6 o ———————— ] e
3 firs:rdi wn 0000 0000100000 000 000 000 j; Modify...
values: R .
- X, Y, Zi for the coordinates of the point in 3D space in millimeters = #5fn e w w w oo
- U, V, Wi for the angular orientation in degrees. i oo aon o o o | T
oo 4500100010000 000 000 000 | <3 Movetopoint () siop mosen
An array of 1000 global target ( ) points is available segrobot o e e e E,e:i
i iti i Linear joi ] oints
for use in all programs. In addition to the 6 coordinates jog o S
GTAs can have name assigned which can be used to Rz () <u I 00"~ 10007
reference them in programs. An Active state flag used to 7 Rias ) I W 000" - 10007 [ Shonehpogene
. . . R1A4 (4) ] 0.00 - 10,00 */e
determine whether point has already been defined s GBI 00 - 1000%
and contains valid data Ra(e UL W) o00° - 10007%

" ’ ‘ '. Position and orientation
Adding A New Point » i, .I - o B Ton

X 3330000 mm 333.0000 mm 333.0000 mm — 50.00 mm/s
There are two methods for entering new points - teaching and typing-in. ! 512&38 o 51;3335 m 512%3 - jgg; e
- s e e e e
e World ) Base () Tool () Frame W 0.00 000" 000 = 5000%s
Teach... Speed: 100%
Q@ Typein. T 100%

Jog Configuration... 9 |§rm"|.'each pomt Close
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TRIO motion Controller

PROMAX Srl cNc controller HE ESTUN GROU
The Jog Axes tool allows the user to move the axes on the Motion Coordinator.
Jog Axes - Ethernet 192.168,0.182 TE %
Axiz name Enable Jog Position log speed J_u::-g inpuiis d Show/Hide Axes — (] X
Axis (1) Q Selected
Axis (2) ] Axis Type Slot Axis Name Axis Type Slot Axis Name
0 Virtual -1 Axis : 1 Vinual -1 Axis
Axis (3) 3 Vitial -1 Axis [ 2 vinwall 1 JAes |
4 Virtual -1 Axis
5 Virtual -1 Axis
6 Vinual -1 Axis
7 Vitual -1 Axis ad
8 Vitual -1 Axis +
Select axes 9 Virtual -1 Axis o
10 Virtual -1 Axis
11 Virwal -1 Axis
12 Virtual -1 Axis
13  Virtual -1 AXis
14  Virtual -1 Axis
. . . . | Show Activated Axes Only
This displays an axis selector box which enables the user to select | 1o o cor e m I
the axis to include in the jog axes display. By default, the physical L Ok | [ Cancel

axes fitted to the controller will be displayed.
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Uniplay is Trio Motion Technology's

system for use in

coordination with Trio's series 4 Motion Coordinators. It

allows interaction with the Motion Coordinator using a fully

customizable, touch-screen interface.

_MTRIO

Edit Position
Edit Speed

54.894| mm
1.690| mm/min

UNIPLAY 10

Auto Stopped Mode

]
O w -
=~ i

¥ B0

|
g /‘&/‘ y ESTUN servo systems
" TRIO wotion Controller
PROMAX Srl cNc controller 4 MEMEER OF THE ESTUR GROUP

TRIO

MOTION|TECHNOLOGTY

Text
TextDock
TextMargins
Enabled
Visible
Image
ImageDock
ImageMargins
ImageRotateFlip
Font
ForeColor
BackColor
Marne
Position/Size...
ButtonRenderingStyle
ButtonCernerRadius
Custom5StylePressed
CustomStyle
Click
ButtonUp
More Actions...
Custom properties....

- offe~ By~ 9 [@ +]03

4
I Mone s
0000
(Click to set)
Mane <
0,0,0,0
MNone s
DejaVu Sans, 20px
u
Button22
322,76 260x 80 »
ClassiciD <
0
O-down  ~|fls
0 ~| e
4
(X) 1 defined

W style
‘i Add new style
40
Base style
BackColar
Add new setter
4 (0-down
Base style
BackColor
Add new setter

41
Base style
BackColor
Add new setter
4 1-down
Base style

BackColor
Add new setter

42
Base style
BackColor

Add new setter
4 2-down
Base style

BackColor
Add new setter

v oox
BE- X

n
BE- X

FEER P

Pl

BE~- X

B E~ X
"

BE~- X
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Why Mult-tasking? (... ATRIO

TRIO motion Controller
PROMAX Srl cNc controller  # MEMBEER OF THE ESTUR GROUP

Multiple functions
A machine has multiple functions, some operate sequentially and some concurrently.

|

\ Homing |

/ﬂ\ THE MOTION SPECIALIST 26




Multi-Tasking: Benefit

Division of Tasks
Smaller, dedicated programs (processes) can be written to handle specific functions of the machine.

Error Handling

A process can be dedicated to error trapping.

Concurrency
Each process acts like a virtual controller and operates independently of the others.

iranieq
02165612812

ESTUN servo Systems
TRIO motion Controller

TRIO

MOTION|TECHNOLOGTY

PROMAX Srl cNc controller ESTUN
| (] task 1
[ task 2
[:] task 3
O
>

Command Linei Terminal #0
The command line / Motion Perfect Link is always available, even when programs are running.

Channel £0
Terminal
EROCESS
Frocess

Edit

& Status Name
w Run MAIN
Fauas FEINTER
Slasp| 2] MOTIONL
Run Command Line
Run Protocol Scheduler
Sleap| 0] Background Manager
Sleep| 7] MEE
Suapend CAN Server
Run TCE/IF Server
Run ECAT Async

* 0 X
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ESTUN

Controller
Process: o | MC664-X  (P862) v2.0297
Processing slot that runs an IEC task or BASIC program s Status: OF
System: OK Flash: ©

Motion Drive Halt
0 stop ° enable e programs

v X

4 |}y Programs

Each process is allocated a number between0 and fimax processo heacdicy A
8] DEMO TR RY;
Motion Coordinator type determines the max number of processes B T by
8] LAB_FEED AR
Controller # Processes 4 ) /vau;/unnmg &
MC403 (2) 6 0..5 8) MAIN_NOHMI YET,
4 8] MOTIONT1 »
MC405/ Euro404 10 0..9 21 Running "
8] MOTION2 [ RY
MC508 / Euro408 22 0..21 ) J“F;/;;IL;E: 5 ' v
MC664(K} 22 'D . 21 9 SigRTPS;sed@PRINTER:M ; :j \‘ ,
8] TUNING TR,
MC4N / MCéN 22 0..9 & LIB_1 v
4 |A CAMLIB
& CAM1
Flex-6 Nano 22 0..21 O3 MAIN
MotionPLC 4(12) 0..3 e e C.OONHG AR
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EMD

Project

Contro

a4 =

m

Q- i

-

- 4. T

tion Perfect v5.5.4
' Controller | Edit Search  File/Program  Build/Run
Connect in Sync Mode Alt=5hift+C
Connect in Tool Mode Alt+Shift+T
Alt+5hift+D
Alt+5hift+ L

Connect in Direct Mode

I* 4 4% 40

Disconnect
Connection Settings...
Reset Controller...

Communications...

Enable Features...

Mernory Card...
Load Firmware...

Reprogram FPGA...

Directory...

| Processes..,

Import values...
Export values...
Download All Files ...

Lock Contraller... O
Unlock Controller...

Date And Time...
HMI *

PROMAX Srl cNc controller

Controller Processes 0o X
8 f3~ :
Proc Program Type Status Line | Location | CPU % Time Core Call Stack

1 MAIN 2] RUNNING 30 MAIN 100.00 02:29:58.997 2
20 PRINTER 8] PAUSED 14 PRINTER 00.00 02:28:27.583 3
21  MOTION1 8] SLEEPING 44 MOTION1 00.00 02:28:58.094 2

-: running through the lines of BASIC at full speedo
Paused program has been paused by Motion Perfect.
program is in a wait state.

WA (time in msecs) St MY @9 9 @
WAIT IDLE I
WAIT LOADED Step

TRIO

MOTION|TECHNOLOGTY

ER OF THE ESTUM GROUF
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Multi-Tasking: Program priority

PROMAX Srl cNC Controller  # MEWMEER OF THE ESTUR CROUP  ———

Process priority is defined by process number
The 2 highest process numbers are FAST

All others are SLOW 3 processes running

Example: MC664 (P861) Fast Process

4 D) Programs
B COMMUNICATIONS ; 25%
4 [5) GUARD_CHECK » Il @ Fast Process
20 Running y Il @
4 ] MAIN B U@
21 Running y Il @ w1 Slow
4 B8] MOTION1 B 1@
19 Running yoIl @ 25% Process
m System
Process

/ﬂ\ THE MOTION SPECIALIST 30
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New Project

PROMAX Srl cNc controller ESTUN —
H H H H I ew Project . — O
A new project can be created either as a new project (either empty or |
Select folder: Project contents:
from a template) or from the contents of a connected controller. B e < Tymes
] Motion Perfect v5.5.4 : ﬂf&fgﬁiem ‘ W
Project | Controller  Edit  Search  File/Program  E ! Meetings 4 |_J) Programs
L M:zz Flowcharts B] D3D_1
Change... I Motion Perfect v3 H FLT
"’ Create From Controller | Maotian Perfect vd ﬂ ﬁkﬁBriUM
Save Ctrl+S “ Mﬂt;” Perfect v4.2 B] INIT_VALUES
e , Debug Logs 5 lc?LlJET}(lsoEN
et ' [ Projecss [B] SCORE_TST_1
Manage Encryption... ﬂ_ SETTAELE
B2 | Proiect Check Ctrl+ Alt+P : : :
Path: |Ch\Users\TonyM\Documentsi\Motion Perfect v4.2\Projects\Untitled
Select the directory in which to store the project, enter a name for the | Proect Name: |Unided > [este ] et ]|
project then click on the fiCreateo button. The fiSelect Project Templated — I select Project Template - o x
dlalog iS then dlSpIayed_ Sh_cw: Templates: Template Info:
® Al =g Empty 4 |\ o Emey
) Standard E Create a new empty project E
O User . ﬁ MC400
ilter - TPS Template |
e || @ sy s 0 pregons
:?;?;%om ROBOT_DEFINITIONS is an
example of 6DOF robot to demonstrate
. . . . . how to set the robot parameters,
The RPS Template (for robotic features) just available in Motion Controller Use Robot Tool o genrate o v one or
The RPS featuresNot supported by Motion PLCs. RPS Architecture Template
contains TPS and RPS Archfterfure
packages to create a whole robot system.
Select | | Cancel |
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PROMAX Srl cNc controller ESTUN —_
Controller * 0 x
MCS 40 (P620) v2.0334
A > "Reset MC " Control
Systerm: OK ash: Q) —

ﬁﬁFIash 0 Status Indicator

Halt

Oio @05 BN o _ _ This control acts as a status indicator and a reset button.
P\ (N ~ This indicates, by turning red, when the controller is

If the MC_CONFIG program on the controller has been

8] AXNLARM writing toits fflasho EEPROM memory. created, changed or deleted since the controller was last

5] Comm _ _ reset, the control is highlighted, i, Reset MC |
At Axis Status " Indicator That means indicating that the controller needs to be

[8] MC_CONFIG
L Axes

Max Axes: 32
Max Axis Index: 1023
Max. Physical Axes: 4
Max, On-board Axes: 0
Max. Remote Axes: 4
Max. Analogue Axes: 0
Module Axes: 0
Configured Axes: 1
Activated Axes: 1
Show/hide axes..,

Axes parameters..,

4 10 Memory

0 Programs - 8/ 48
@ vr: 4006

TABLE: 512000

@ Local variables

Free program space: 2686152

A% Configuration

"System " Status Indicator reset before programs can be run again. Otherwise, the
control appears as a normal button. When in either state,
clicking on the control will reset the controller.

"Drives Enable " Button

Clicking on this button toggles the state of the drive
enable (watchdog output) on the controller. When
drives are enabled the background of the button is
colored yellow.

"Halt Programs " Button

Clicking on this button halts all currently running programs
but does not stop current or buffered moves .

4 % EtherCAT (Slot 0) o) "Motion Stop " Button
4 [ Drive #1 (Estun ED3L)
. Ms?(“;ii?f’“‘ o Clicking on the "Motion Stop" button stops all currently
"B Slice #0 (POOT MSDITEN) running programs and empties all the move buffers on the
B siice #1 (P003 MSDOT6N) controller causing all motion to stop.
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Project Tree

PROMAX Srl cNc controller ESTUN GROUP  ———
Controller
MCS 40 (P620) v2.0334 ﬂ Show/Hide Axes - O X
s Status: OK Summary of AXES s
3 Flashe . . . - - -
Systern: OK ash: @ (Conflgured and Vlrtual) Axis . Zﬁipos Slm; :xx:Name Axis  Type  Slot Axis Name
Motion Master Halt

stop = cnable Jprograms

4[] Project: Untitled

[E] AXISALARM PlUEY
E] CLEAR_UMIT_ALARM [ v Mo axes selected
[E] COMMAND PuEY
[£] STARTUP Fumv [
8] TEST PUEY
[8] MC_CONFIG PumEY
Fl
AMXGEZ Axes: 32 Show Activated Axes Only Tip: Double-click to add or remove

Max Axis Index 1023

Tip: Hold Ctrl or Shift for multiple selection

Max. Physical Axes: 4

Max. On-board Axes: 0
Max. Remote Axes: 4
Max. Analogue Axes: 0
Module Axes: 0
Configured Axes: 1
Activated Axes: 1
Show/hide axes..,
Axes parameters..,
Memary
0 Programs - 8/ 48
@ vr: 4006
E=| TABLE: 512000
@ Local variables
Free program space: 2686152
A% Configuration
EtherCAT (Slot 0) (@]
E Drive #1 (Estun ED3L)
Motor (Axis (0))
4 & MS-Bus (Slot 1) O
ﬂ Slice #0 (POO1 MSDINGN)
! Slice #1 (PDO3 MSDOTEN)

Main Unit Memory Capacity

(According to Hardware)

4 10

Connected Devices onEtherCAT network
(Slot 0)

4 =
4

Connected |10 Expansions Cards on MSBus
(Slot 1)

33
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— \
DRIVE MODE @Device MNetwork Configuration - O X
— Select Profile: PROFILE = 3 \
value: 12 CE.I'CHC SBI'I'IEhI’EII'IEILIE Position mode ['CSF') Position (85)(3): Basic+FolloWgg Error+ Touch Probe+ Drive [/0 'l
2: Cyclic Synchronous Velocity mode (CSV) Define Custom Profile... Axis(2)
3: Cyclic Synchronous Torque mode (CST) Position (69)(0): Basic . ) ..
. MUST BE RESE Testtion (65)(1): Basic+Following Error Profile Mo: 3 Ctrl Mode: Position (65)
4: Open-loop speed (Inverter drive) i : :
AFTER EDIT Position (63)(2): Basic+Following Error+Touch Probe
5: Reference Encoder Position (653)(3): Basic+Following Error+ Touch Probe+Drive /0 H:':PD'::'
g DFIEI'I lCICIFI pUEitiUl’l [StEFIFIEI' dr]‘-,‘,-E} Position (65)(4): Basic+Following Error+Drive [/O {:l' CTRL WUHD ;_I h}'-tES-
Controller * 0 x Position (85)(5): Basic+Following Error+Drive [0+ Measured Current ) - f
MCS40  (P620) 42.0334 Speed (66)(0): Basic 1: TARGET_POS, 4 h}'tEF*
G ST Al Speed (66)(1): Basic+Touch Probe 2 TOUCH_PROBE_FUMNCTION, 2 h}rtes_
System: OK Flash: @ Speed (66)(2): Basic+Touch Probe+Drive /0 .
DRIVE_P ROFILE ozutﬂooéion ¥ glaasgleer m Eraolgrams Speed (66)(2): Basic+Drive 1/O 3- PADD'NG.. 3 h'_"'-tEE-
Speed (66)(4): Basic+Drive [/0+Measured Current 4' D[:ILI-I-.' 1 h'_"'tE
p— . - m— ; T 67)(0): Basi
Ha-EXD YERA R R R 28 @[kl P m prae e TxPDO
'ignore suto load ethercat in power on Torque (67)(1): Basic+ Touch Probe
P_L'f'O_E.THE CAT = OFF Torque (67)(2): Basic+Touch Probe+Drive 1/0 ﬂ: S.TA-FUS-_W[] H'Dr E h}'tEE
'1000 micte Wiy (cthercat update rate) up to 125 micro sec / max is 2 ms Torque (67)(3): Basic:Drive /0 1: AcmAL PGS.. "1 h‘_‘,‘tES-
SERVD_PERIOD ilili] Terque (67)(4): Basic+Drive [/0+Measured Current -
NN e TR o 2: TOUCH_PROBE_STATUS, £ bytes
to mapping ED3L1010 - first axis

3 S S e e

| B B B3 B B3 F
O N I S T T I . O Y O U I S BT S T - S - O 0 Y OO U I S

>

'in position mode
DRIVE_MODE BAXIS5(0) = 1

e

'"general mode

ORIVE PROFILE RXIS(0) = 0 . .
- IP Cofffiguration
'to mapping ED3L1010 - second axis
'in pogition mode EtheJCAT
DRIVE MODE RXIS{1) =
arameter editing is not
'general mode enabled and editor is in
DRIVE_PROFILE RXIS(1l) = 0 1 read-only mode,

Click to enable editing
'Estun ED3L mode Position
CRIVE MODE BXIS{2) =1

'"Eztun ED3L profile £3

DRIVE PROFILE RKIS(2) = 3

1]

Mame
AUTO_ETHERCAT
SERVO_PERIOD

DRIVE_MODE
DRIVE_PROFILE
DRIVE_MODE

DRIVE_PROFILE
DRIVE_MODE
DRIVE_PROFILE

IP_PROTOCOL_CTRL

Maodifier Value Comment
OFF ignore auto load ethercat in power on
1000 1000 micro second (ethercat update rate) up to 122
= to mapping ED3L1010 - first axis
A}(IS('D] in position mode
A)(IS('D] 0 general mode
= to mapping EDSL1010 - second axis
AXISU] in position mode
AJ(IS(U 0 general mode
A)(IS(?_] 1 Estun ED3L maode Position (3)
AXIS(P_] 3 Estun ED3L profile #£3

12

3: TOUCH_PROBE1_PQS1, 4 bytes
4: TOUCH_PROBE1_POS2, 4 bytes
5. TOUCH_PROBE2_POS1, 4 bytes
6: TOUCH_PROBE2_POS2, 4 bytes
7: ACTUAL_FE, 4 bytes

8: PADDING, 2 bytes

9: DIN, 1 byte

10: PADDING, 1 byte
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Controller + I > leNas]

MCS 40 (P620) +2.0334

: [-
Axis Status: OK _TO GET

Systern: OK Flash: @ :_ED3 L-1010 AEA EtherCAT
Meotion Master . Halt ”MAPP'NG FILE
stop = enable programs -
] D prI:IJECt: MC AN SN 4 AS AT b
5] ADDAX_NE T New.. EC_EXTEND &
5 AtarM || Load. ~_ GET FIERE
% AXISIENC - packages * Vendors And Profiles
B| CLEAR_UM o
E] FRGM_REC | ] Mew Folder...
% HMIL_COM| Cormpile All Ctrl+F7 ESC Configurations
B| HOME_37_
E] HOME_37 | B Stop All (HALT) Initialization Cornmands
@ JOGGING Delete All Prograrms PDO Definitions
ol KAMWEC D

Parameter editing is not
enabled and editor is in
read-only mode.

Click to enable editing

The EC_EXTEND file is an XML format text file containing configuration data
for one or more EtherCATslave devices. The file can be loaded onto a Motion
Coordinator so that it is able to interact with the EtherCATdevices whose
configuration data in contained in the file. The contents of the file is used to
extend the Motion Coordinator® in-build dictionary of EtherCATdevices.

A

File structure
The XML format has tags to delineate the various objects that require description.

The Tags® hierarchy is as shown below:

<EtherCAT>
<group_tag>
<block_tag>
<Entry tag>
<Attribute_tagrValue</Attribute_tag>

</Entry_tag>
</block_tag>

</group_tag>

B  </Ethercars

Vendors And Profiles
Index Mame Vid Pid Rev Axis Type DRIVE_PROFILE Slave Config Comments

4 ESTUN AUTOMATION TECHNOLOGY CO..LTD ( 0x0000060A )
0 ED3L_24XIS V1.0.0 000000604 OxED310002 0 POSITION O

=

Slave Configurations ©

Index Slave Type Axis Count DIN DOUT AIN AOUT ESC Cenfig SDO Init Crnds RxPDO Config  ™PDO Config  Inl
0 SERVO 2 64 0 o 0 0 SDO ED3L 2AXIS V1.0.0 RXPDO PROFILE TXPDO PROFILE O
Slave Config #0
Type: | SERVO v | Mailbox
Number of Axes: 2 Startup Protocol: | CoE v
Digital Inputs: 64 Protocols: CoE FoE [] SeE
Digital Outputs: 0 Cyclic Data
Analogue Inputs: 0 Axis Type: | POSITION w

Analogue Outputs: 0

Enabled Ctrl Word: (Enter value} Control Mode: | CSP v
Supports Id Reg 134 [m] Use Logical Read/Write: | TRUE v
MDP PDO increment:  |(Select Value) ¥ Command: | LRW "
MDP Index increment: | (Select Value) ¥ Distributed Clock
ESC Config: |0 - Mode:  0x0300
$DO Init Cmds: | SDO_ED3L_2AXIS V100 v| VR
Input Address:  (Enter value)
RxPDO Config: | RXPDO_PROFILE ” Output Address:  (Enter value]
T«PDO Config: | TXPDO_PROFILE v
InUseBy: O
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PROMAX Srl cNc controller R OF THE ESTUR GROUP  ————
Controller L ¥ [CIFOR 1 =0 TO 2
BRSE (i)
MCS 40 (P620) v2.0334 "to reverse motor direction (CCHW)
. . ENCODER_EATIO(-1,1) 'This command allows the incoming encoder count to ke scaled by & non integer ratio
iz Sl STEP_RATIC(-1,1) 'This command sets up &n integer ratio for the axis’ demanded positon
Systerm: OK Flash: ©
UNITS = 2 ~ 20 Botis Pararmeters mmmm bbb bbb S D R B B R L S S L . W lil >
Motion Master Halt SPEED = 10 "&00RFM - — -
5t|:|F| - enable programs JOGSEEED = 5 '"I00RPM D q} Q‘_] r,:.l 10 E m [Type text to search for) Q .
ACCEL = 100 - : )
4[]0 Project: MCS40_3AX_rev002_140406 DECEL = ACCEL Parameter Auis (0) Axis (1) Auis (2)
L OTTT ATYPE ECAT Pos ECAT Pos ECAT Pos
2] ADDAX_NEW Pumv B CREEF = 0.1
E] ALARM I E 'RED DIST = 360 UNIT’::. 1048576 1048576 1048576
' — "REP_OPTION = 0 4 Velocity profile
[8] AXIS3_ENCODER_TEST PuEv DRIVE FE LIMIT = 100 '100turn - per revolution ACCEL 100 100 100
E] CLEAR_UMIT_ERROR Pl FE_LIMIT = 100 "the maximum following errcr DECEL 100 100 100
FE RANGE = 70 ' following error report range — shows in status SPEED 10 10 10
E] FROM_RECIPE b v F5_LIMIT = 400000000000 CREEP 9.53674e-05 9.53674e-05 9.53674e-05
4 [B] HMLCOMMAND P ilm RS_LIMIT = —-400000000000 JOGSPEED 5 5 5
2 fRunning i R¥TIS ENAELE = ON ' enable the axis in controller MERGE 0 0 0
E] HOME_37 DUAL AXIS B [T W SEEVQ AXTIS(i) = CON '"run the axis in controller SRAMP 0 0 0
@ HOME 37 ED3L T v _ ;J;.E:--H-E 0} get zero walue MSPEED 0 0.00095 1]
—NEXT 1 VP_SPEED 0 0 0
8] JOGGING PllEV AXIS_SPEED 1000 1000 1000
E] MOVE_CIRCLE_DEMO [ || W 4 Limits
E] MOVING_DEMO [ | W DATUM_IN -1 -1 -1
@ REGIST [T v DRIVE_FE_LIMIT 100 100 100
: FE_LIMIT 100 100 100
STARTUP PlEV FE_RANGE 70 70 70
E] WRITE_PARAM_SOFTRESET [ || W FHOLD_IM -1 -1 -1
l&] MC_CONFIG PlEY FWD_IN 1 -1 1
1 REP_DIST 190734.26328 190734.86328 190734.86328
<| EC_EXTEND Axis parameters need to be mapped only e 2 3 3
v Axes REV_IN 1 -1 1
b Mernory Once at Controner Startup (MC power On) FS_I]MIT 400000000000 A00000000000 400000000000
> 8& Configuration RS_LIMIT -400000000000  -400000000000 400000000000
© % EtherCAT (Slot 0) Sl
= MS-Bus (Slot 1) DPOS 9.25064e-05 -0.00074 -0.00235
ST EMCODER 99 780 -2465
FRINRAOWE 4 I5NAde-N5 -0 W74 -NNN7as5

A
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Modify STARTUP Program
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The

TRIO

MOTION|TECHNOLOGTY

ESTUN

program is a user run TrioBASICprogram used to initialize the system on power-up. It is

commonly used to set up Axis Parameters, TABLE Areas, VR Variables, some Communications Parameters and
Drive Parameters (when intelligent drive support is available). Adding Drive Parameters is handled by the

appropriate drive configuration tool, all other data is handled by a common dialog set.
When iModify STARTUP Prograré ois selected from the iProjecto item in the main menu the user is presented
with a list of things which can be added to the STARTUP program.

] Motion perfect v5.5.4

Ctrl+N

Change...

I" Create From Controller

Save Ctrl+5
Save As...
Export

Manage Encryption...
B2 Project Check Crl+ Alt+P
[  Export HMI Tag File
E Backups...

Close
Robot Project

HH Packages

Templates

Project | Controller Edit  Search  File/Program  Build/Run  Tools

< R=m R LY

Import File/Program...
Medify STARTUP Program....

Recent Projects

Solution Manager
Print...

Exit Alt+F4

TEST X
B&~

All sections

TABLE
VR
Ethernet

External

] sTaRTUP Program

B Choose the items which values you want to be set by the STARTUP program

. Axes

o,

Ax

Type

Slot Axis Name

D_GAIN
DATUM_IN
DECEL
FE_LIMIT
FHOLD_IN

FS_LIMIT
FWD_IN
I_GAIN
JOGSPEED
OV_GAIN
P_GAIN
REP_DIST
REV_IN
RS_LIMIT
SFRWVO

@ Show/Hide Axes

Q

Selected

Axis  Type St AxisName
0 ECATPos 0 Axis

/!

—7

Axis  Type  Slot AxisName

Mo axes selected

Show Activated Axes Only

Tip: Hold Ctrl or Shift for multiple selection

Tip: Double-click to add or remove

ok ] [ Conedl |

v
@ Select Axis Parameters

ACCEL_FACTOR
AFF_GAIN
ATYPE
AXIS_A_OUTPUT
AXIS_ACCEL
AXIS_ADDRESS
AXIS_B_OUTPUT
AXIS_BLENDING
AXIS_D_OUTPUT
AXIS_DEBUG_A
AXIS_DEBUG_B
AXIS_DEBUG_C
AXIS_DEBUG_D
AXIS_DECEL
AXIS_DIRECTION

Q

—>

AXIS DISPLAY

®

Selected Reset to default

ACCEL
CREEP
D_GAIN
DATUM_IN

DECEL
FE_LIMIT
FHOLD_IN
FS_LIMIT
FWD_IN
|_GAIN
JOGSPEED
OV_GAIN
P_GAIN
REP_DIST
REV_IN

RS LIMIT

OK | | Cancel
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AXISSTATUS

Bit Description Value char
0 Speed limit active 1 l
1 Following error warning range i W
2 Communications error to remote drive 4 a ——

. EtherCAT.
3 Remote drive error 8 m

ED3L-04AE AC220V

29 MOVEADD is being cancelled (CANCEL(5)) 536870912
30 EtherCAT emergency message received from remote drive 1073741824
1 Kat nead TA1ATARIAARD

ED3L Error Code Address

Error Code (603Fh)

Index | Subindex | Name Data Type | Access | PDO Mapping Value

603Fh 0 Error Code UINTI16 RO TxPDO 0x0000

IF AXTSSTATUS AXIS(2).30=1 OR REISSTATUS RXIS(2).3=1 THEN
VE{2000)=0 " check if there i=s any remote Drive Error then read the relevant ADDEESS.
CO_READ(D, 2, 5603f,0,6,1000) ' Read the Error Code from Cbhbject $603F subindex0 of - in HEX format
'ED3M driwve's (2) Axis.
VE{1001)= VE{1000) AND S$O00FF 'zeparate the low byte to read the Llerm Code am

"conwvert it TO decimal TO read in WVE({1001). IF TABLEQO) = 80 @eC|ma|

WA (50)

TLZEBLE (90, VE{1001)) '"table 90 to get single axis alasrm on HMI in word |t means A 50 mex




ECBL PROFILE (GET/SET)

A

According to the Drive Profile,

Using include mapped properties!

MOVE_CIRCLE_DEMO

Axis Parameters Intelligent drives

iranieq
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TRIO motion Controller
PROMAX Srl cNc Controller  # MEMEER OF THE ESTUN CROUP  ————

w [0 X

Ba- $BMO

C,

SPEED RXIS{0)

2 SPEED AXIS{1) = 5
4 WA (2000)
5 MOVECIRC(10,10,-10,10, 1)
6 WAIT IDLE
MOVE (0, 12) 'Move & -> B
9 MOVECIRC(3, 3, 3, 0, 1) '"Mowe B -> C
10 MOVE (4, 0) 'Move C -> D
11 MOVECIRC(3, -3, 0, -3, 1) 'Move D -> E
12 MOVE (0, -12) 'Mowe E -> F
13 MOVECIRC(-3, -3, -3, 0, 1) 'Move F -> G
14 MOVE (-4, 0) 'Move G -> H
15 MOVECIBC(-3, 3, 0, 3, 1) 'Move H -> A
16 WAIT IDLE
17
18 SPEED EXIS({0) = 10
19 SPEED AXIS{1) = 10
20 DRIVE_(]

DRIVE_CLEAR
DRIVE_CONTROL
DRIVE_CONTROLWORD
DRIVE_CURRENT <&
DRIVE_CW_MODE

drive ¢

=ERAYUIRAPRE EE

. " . — . .
BASE (0,1} 'select X and ¥ for circular 1ﬂt&rpolat1'l|i|[} -

= Slot O - EtherCAT | Slot 1 - M5-Bus
D 'q? r:i:'_'\' r::.l 1.0 m m '__f,ﬂf text to s : 5 @
Diagram
Parameter Axis (E:l Master state:  Operational * Diagnostics Disabled
|:| SYMC_PAUSE 0 Address: 1 2 " : : .
EtherCAT Profile Display - ox
[ ] SYNC_WITHDRAW 0 Model: Mentor MP (0x00050007)
@] I:l S‘IIFN |:_T| M ER ﬂ Vendor: Contrf)_l Techniques (Ox000000FS)
Ctrl Mode: Position (65) Profile No 0
] AXIS_ADDRESS y N e
|:| AXIS_ERROR_COUMT 0 ® 20 0: Status Word, 2 bytes
O # 1: Actual Position, 4 bytes
|:| DRIYVE COMTROL 0 . L_;d#zsa TXPDO
|:| DRIVE_COMNTROLWORD 0 Details pe #([) ) ?i g:rr;t:p\:rs?gnz f);t;i S
] DRIVE_CW_MODE 0| 5% ' "
- = Drives e 4 5DO Config
DRIVE_ENABLE 0 ] ot Miose [ izs_[posies]|| ;[1]“”’ Cof witten on Pre-0p to s2fe-0p
(] DRIVEINDEX 0o wmm o o | 03 | momsn-o
[ | DRIVE_MODE 1 1 ECATPos o o ore0a =000
[ ] DRIVE_PARAMETER 0 2 ECATPos EstunEDSL 1 0 0160002 :4; - 0460780020
| DRIVE_PROFILE 3 01140000 () = 0100
] DRIVE_SET VAL 0 14000 () - oxtamisond
] omve e g S
DRI“E:CU RRENT 0 | Modify STARTUP Program | | Browse database... |d '| Close
DRIVE_INPUTS 31
DRIVE_MOMITOR 0
DRIVE_STATUS 552
DRIVE_TORCQLUE 1]
DRIVE_VELOCITY 0
39




Motion 1
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BASE (n The axis group consists of: . . . . . .
(n) Axes n, n+1, n+2 etc. ‘MOTION1’ Main routine Single axis continuous moves:
— Starts movement with the programmed speeds and accelerations
Eiasrgf’zl? on MC405 set: —  Multiple axis can be run simultaneously
Axis group is 2, 3, 4, 5, 6, 7 etc. FOR x=0 TO 1
BASE (%) FORWARD
BASE (x,yY,2) This specifies the axis group as: SPEED=200 —  Move the base axis in a forward direction
Axes x, y, and z
ACCEL=500
Example on MC508 set: REVERSE
iiiiE(ll.S) DECEL=>00 — Move the base axis in a reverse direction
groupis 1, 2,5,0, 3, 4, 6, 7 etc. NEXT x
Each Process can specify a different axis group. dx end
endx, endy

Channel #0

Terminal Edit
reveras
*>ravearas axia(l)
*>forward
*>forward axia(l}

>l

Type commands into terminal channel #0

A

,4 Linear Interpolation

w I X 7 .
Circular Interpolation

start (cx,cy)

> X MOVECIRC (endx,endy,cx,cy,dir)

MOVE ( 3 s 2 ) NOTE: Endpoint & Centre values are RELATIVE to start position.
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WHILE Infinity WHILE REPEAT Infinity REPEAT
WHILE IN(8) =1 The main loop for a machine program REPEAT Infinite loop
OP(10,0N) ' output 10 ON WHILE TRUE OP (10, ON) REPEAT
WA (1000) ' wait 1000ms WA (1000)
OP(10,0FF) ' output 10 OFF Main oroqram code OP (10 ,0FF) .. Code in continuously
WA(1000) ' wait 1000ms - prog WA (1000) .. repeating loop
WEND " UNTIL IN(8) = ON
] UNTIL FALSE
Create a slowly flashing output WEND The same flashing output -
will always flash at least once.
FOR & Condition
FOR x = 1 TO 2047
FOR FOR & STEP IF x > AIN(0) THEN IF
VR(10) = ) )
FOR a = 8 TO 15 FOR a = 14 TO 8 STEP -2 Exx(-r ) = x Multiple Actions
OP (a,ON) OP (a, ON) IF IN(8) = ON THEN
WA (1000) WA (1000) ELSEIF IN(1) = ON THEN OP (10, ON)
OP (a, OFF) OP (a, OFF) CONTINUE -
' NEXT a x = 10.5
NEXT a distance = SPEED * 2 / (2 * DECEL)
Counting down ENDIF ENDIF

a=2 * x
AOUT(2) = a - 512
NEXT x
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SWITCH CASE GOTO
Var 1 = 45 x =1
y = 2 GOSUB subl
SELECT CASE var 1 zZ =X +Y — >z =X * y
CASE 1 ] GOTO labell STOP
OP (8, ON)
CASE 2, 3, 4 4= x + 2
OP (9,0N) b N subl: <
CASE 30, 50 =Y Z ‘= 2
OP (10, ON) labell: 4 3
OP (15, ON) a=x+ 10 Y=Y
—— RETURN
CASE 45 < b=y / z
OP (11, ON)
CASE ELSE
OP(8, 15, 0)
END CASE
FUNCTION

FUNCTION set axis(v, axis number AS INTEGER)
SPEED AXIS (axis number) = Vv
ACCEL AXIS(axis number) = v * 10
DECEL AXIS(axis number) = v * 10

ENDFUNC Functions must be placed in a BASIC Library.
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WHILE .. WEND

WHILE IN(8) =1

Syntax:

WHILE conditicn

OP(10,0N) ' output 10 ON _ Commands
WA (1000) ' wait 1000ms

OP(10,0FF) ' output 10 OFF Parameters:

WA(1000) ' wait 1000ms e S

WEND

Create a slowly flashing output

The main loop for a machine program

WHILE TRUE

Main program code

et T
ESTUN servo Systems
TRIO motion Controller
PROMAX Srl cNc controller

TRIO

MOTION|TECHNOLOGTY

ESTUN
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REPEAT .. UNTIL

REPEAT
OP (10,0N)
WA (1000)
OP (10,0FF)
WA (1000)
UNTIL IN(8) = ON

The same flashing output -
will always flash at least once.

Infinite loop

REPEAT

Code in continuously
repeating loop

UNTIL FALSE

Syntax:

REFEAT
commands
UNTIL expressicn

Parameters:

expression:

commands:

iranieq

02165612812 ,
ESTUN servo Systems
MOTION|TECHNOLOGY
TRIO motion Controller
P

ROMAX Srl cnc controller ESTUN

Any valid TrioBASIC expression

TrioBASIC statements that you wish to execute
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PROMAX Srl cNc controller ESTUN —
FOR a = 8 TO 15 Svntax:
OP (a, ON) Flashes all 8 outputs in sequence yntax:
r FOR wvariable = start TO end [STEP increment]
WA{lDOD) l'_".DImI].aﬂl.ﬂEI
HEXT wariable
OP (a, OFF)
NEXT a Parameters:
commands: | Trio BASIC statements that you wish to execute
variable: A valid Trio BASIC variable. Either a global VE variable, or a local variable may be used.
FOR a = 8 TO 14 STEP 2 , .
start: The initial value for the variable
OP {a r ON) F!ashes onfyr even numbered autpufs end: The final value for the variable
WA {1 0 00) increment: The value that the variable is incremented by, which may be positive or negative
OP (a, OFF)
NEXT a

FOR a = 14 TO 8 STEP -2
OP (a, ON)
WA (1000)
OP (a, OFF)

NEXT a

Counting down
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EXIT and CONTINUE
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FOR x = 1 TO 2047 €
IF x > AIN(0) THEN
VR(10) = x
EXIT LOOP

ELSEIF IN(1) = ON THEN
CONTINUE

ENDIF

a=2 % x

AOUT (2) = a - 512
NEXT x

<€

ROMAX Srl cnc controller ESTUN

Syntax:

EXIT_LOCP

Syntax:

CONTINUE

FOR .. NEXT loop must normally
complete to the last value of x.

To come out of the FOR .. NEXT loop
early, use EXIT.

The program then continues on the line
after NEXT x.

CONTINUE forces the program to go
back to the top of the loop.

AQUT(2) is then not set on that pass
round the loop.
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IF .. THEN .. ENDIF

22222222222 ,
ESTUN servo Systems
‘ MOTION|TECHNOLOGY
P

TRIO motion Controller
ROMAX Srl cnc controller ESTUN

Single Action
IF IN(8) = ON THEN OP(10, ON)

Multiple Actions

IF IN(8) = ON THEN
OP (10, ON)
x = 10.5
distance = SPEED ~ 2 / (2 * DECEL)

ENDIF

This form is clearer to read

IF IN(8) = ON THEN
OP (10, ON)
ENDIF

Syntax:

IF condition THEN
cormands

ELSEIF expresaicn THEN
comands

ELSE
cormands

ENDIF

Parameters:

condition: Any valid logical TrioBASIC expression

commands: | TrioBASIC statements that you wish to execute
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IF .. ELSE .. ELSEIF

IF IN(8)= ON THEN
OP (10, 0N)
OP(11,0N)
ELSE
OP (10, O0OFF)
OP (11, 0ON) IF IN(8)= ON THEN

ENDIF OP (10,0N)

ELSEIF IN(9)=ON THEN
stop_all()

ELSEIF data = 22 THEN
value test(1l, 30)

ELSE
PRINT #5, "Not found"

ENDIF

Use an IF structure to report the operating state of a machine.

IF operating state = 0 THEN
PRINI#S5, "Machine Bunning”
ELSEIF operating state = 1 THEN
PRINT#5, "Machine Idle™
ELSEIF operating state = 2 THEN
PRINT#5, "Machine Jammed"
ELSE
FRINT#5, "Machine in unknown state”
ENDIF

TRIO

22222222222
ESTUN servo Systems
MOTION|TECHNOLOGY
TRIO motion Controller
PROMAX Srl cNc controller ESTUN
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SELECT .. CASE
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Var 1 = 45

SELECT CASE var 1

CASE 1 °
OP (8, ON)
CASE 2, 3, 4
OP (9, ON)
CASE 30, 50

OP (10, ON)
OP (15, ON)

CASE 45 <
OP (11, ON)
CASE ELSE
OP(8, 15, 0)
END CASE

Syntax:

SELECT "program”[, program type]

1) SELECT_CASE checks one variable.

2) Each CASE that numerically equals
the value causes execution of code
between 2 CASE statements.

3) The program then continues after
END_CASE.

4) This form is ideal for several actions
dependant on the value of a
variable.

49




FUNCTIONS
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FUNCTION set axis(v, axis number AS INTEGER)

A Function can have values passed to it.

SPEED AXIS(axis number) = v

ACCEL AXIS(axis number) = v * 10

DECEL AXIS(axis number) = v * 10
ENDFUNC

In the calling program:

A Function can return a value

set axis(25, 0)
set axis(30, 1)

The returned value can be a single value or
an array containing multiple values.

Functions must be placed in a BASIC Library.

Syntax:
FUNCTION name([param1 AS type[, paramzZ AS type[, param3 AS type .. ]11)

EETURM x

EMDFUNC
Parameters:
param?: First optional parameter to be passed into the function
param2: The second parameter if required
parama3: The third parameter if required
param: Up to 16 parameters may be passed
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Circular interpolated moves

0000000000000000
TRIO motion Controller

et T
ESTUN servo Systems TR,O
[ P

MOVECIRC(end1, end2,centret, centre2, direction)

1..CW
0..CCW

If the end point is not on the circular arc, the
arc will end at the angle specified between the
centre and the endpoint

ROMAX Srl cnc controller ESTUN —_

\ ' DIRECTION = 1 - DIRECTION =0 |
éﬂlFIED END PﬂlHTﬁ \

/W’A{TUAL END POINT
. O ;

Sill
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Merged moves: '
— Enables moves to be joined without — R me;igﬁmgvi : et b
having to ramp speed down to zero \/ \/ \ MERGE( E}N} Si ME;;; airiy
: . = 'se state
B ;F::Slﬁ}:r'li:g:emrn:r 's responsible for MOVEABS (0,50) '"run a sequence of moves
: MERGE = OFF MOVE (0, 100)

« Ex: do not merge moves that
reverse direction MOVECIRC(50,50,50,0,1)
MOVE (100, 0)
MOVECIRC(50,-50,0,-50,1)
MOVE (0,-100)
MERGE = state MOVECIRC (-50,-50,-50,0,1)
— Set MERGE to be either ON or OFF MOVE (-100,0)
\ MOVECIRC (-50,50,0,50,1)
WAIT IDLE

MFRGE = ON MERGE=0OFF
RETURN

@ 2




AXIS ENABLE & Servo State & WDOG Cso

AXIS_ENABLE

Can be used to independently disable an axis. by default,

can be set to to disable the axis.

The axis is enabled if AXIS_ENABLE =D and =

On stepper axis AXIS_ENABLE will turn on thehardware enable outputs.

AXIS_ENABLE = ON'Enable the axis

SERVO_ENABLE

Enable axis1 to run under closed loop control and axis 1 as open loop.
SERVO AXIS§)=ON 'Axis 0 is under servo control-Closedloop
SERVO AXIS))=OFF 'Axis 1 is run Open loop

WDOG
Controls the WDOG relay contact used for enabling external drives.
The WDOG= command MUST be issued in a program prior to executing moves.

ROMAX Srl cnc controller

TRIO

MOTION|TECHNOLOGTY

ESTUN
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mk:@MSITStore:C:/Program%20Files%20(x86)/TrioMotion/MotionPerfectV5.5/TrioBASIC.chm::/ON.html
mk:@MSITStore:C:/Program%20Files%20(x86)/TrioMotion/MotionPerfectV5.5/TrioBASIC.chm::/OFF.html
mk:@MSITStore:C:/Program%20Files%20(x86)/TrioMotion/MotionPerfectV5.5/TrioBASIC.chm::/ON.html
mk:@MSITStore:C:/Program%20Files%20(x86)/TrioMotion/MotionPerfectV5.5/TrioBASIC.chm::/WDOG.html
mk:@MSITStore:C:/Program%20Files%20(x86)/TrioMotion/MotionPerfectV5.5/TrioBASIC.chm::/ON.html
mk:@MSITStore:C:/Program%20Files%20(x86)/TrioMotion/MotionPerfectV5.5/TrioBASIC.chm::/ON.html

Lookahead
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LIMIT_BUFFERED:
— Increases buffered moves from 2 (MTYPE and NTYPE) to up to 64
— Enables many small moves to be MERGED together
— Increases path speed
—  Useful when generating move profiles from CAD data

LIMIT_BUFFERED = value

MOVES_BUFFERED:

— Parameter to read the number of buffered motion commands

This sets the maximum number of moves that the controller can buffer.

Channel 0

Terminal Edit  Search
»>»?bufferaize

a4 MCS10 Buffer Size

b

In AXIS PARAMETERS

vJ;l‘x

B & G @ |10 | F Y _

-

Axis (0) Foxis

Auis Parameters

Parameter
4 Control
LOCKAHEAD _FACTOR 1
4 Drive
DRIVE EMAELE 0

You can increase the machine speed when using MERGE or CORNER_MODE by increasing the number of moves buffered.

Each controller has its own maximum buffer size, indicated by
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[T n
RUN “program_name” [, process] IF TAELE(27) = 1 END FROC_STATUS PROC(2) = 0 THEN
— Runs a program on a particular process RUN "REGIST™, 2
— The process can be left off and it will run on the highest process number
available

—  Program must exist else an error occurs at runtime

STOP
—  Stops the current program %

"##%# This Example will =set some eszse
'for Axis42 and perform a Soft Reset
STOF "ALABM™
= o ™ i
STOP “program_name” [, process] L SRS
Controller * 0 x

— Stops a specified program B T ———

— The process can be left off and it will stop all instances of the program Axis Status: OK

. . Systermn: OK lash: @

—  Program must exist else an error occurs at runtime O @ sk gy v

stop w= €enable programs
HALT a[] Project: MCW_;AW

B ADDAX_MNEW ] v

—  Stops all programs %AMW bIm
[£] AXIS3_ENCODER_TEST PHEY
E] CLEAR_UMIT_ERROR L || v

[81 FROM RFCIPF k1l o
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‘Axis Parameters
> QR ¢ §
. . . ) Parameter Axis {0)
Motion can be stopped either across all axis or on a single ATYPE €nc
. UNITS 1.0
axis e
P_GAIN 0.0
I_GAIN 0.0
D_GAIN 00
CANCEL OV_GAIN 0.0
VFF_GAIN 0.0
—  Stops the running move on the base axis :MM
CONNECT (1, 0) AXIS(l) 'Axis 1 follows axis 0 4 Positions
ansE (0) RAPIDSTOP s -
EEFAEAT . .
MOVE (1000) AXTS (Q) —  Stops the motion on all axis ENCODER i
MOVE (-100000) AXIS (0} MPOS 0.0
MOVE (100000} AXIS (0} REMAIN 00
UNTIL IN {2) = OFF "Stop button preased? 4 Axis '
RREIDSTOR (2) CANCEL(2) and RAPIDSTOP(2) o 0
. SERVO 0
—  Stops the motion, clears buffered moves and the 4 status
AXISSTATUS None
PMOVE & 55
LINK_AXIS -1
MTYPE FORWARD
NTYPE REVERSE
TABLE_POINTER 0.0
4 Registration
MARK 0
REG_POS 0.0
4 Jogging




Printing
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You can print information to terminal windows in Motion perfect, the serial ports

or to a file.

PRINT “text”
—  Prints text to channel 0 on the coordinator

PRINT#channel, “text”
—  Prints text to specified channel
— Channel 5 1s a terminal window in Motion Perfect

—  Other channels are shown in the manual

TRIO

MOTION|TECHNOLOGTY

ESTUN

'Heed to print double escape code (ASCII 27) to cutput a single eacape

ERINT #5,

CHR(27); CHR{27);:

"Mowre curacr to row 14, columm 10

PRINT 25,

"[14:10H":

'Diaplay the temperature’

PRINT %5,

"Temperature:

; ATN(1);:

S
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MOTION?

Continuously running axes need a different “wrap around” than axes with end limits.

An axis has 4000 counts per revolution, configure REP_DIST and REP_OPTIOM so that it wraps from 0 to 4000.

REF_OFTICH = 1
REF_DIST = 4000

REP_OPTION = 0

| l |
| | |
-REP_DIST 0 +REP_DIST

REP_OPTION

\ 4

M

REP_OPTION = 1

REP_DIST
A 58




Multiple Axis Linked Continuous Moves C o, AMTRIO
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Slave axis Master axis
connectaxis:

VR(10) = 1.0
BASE (0)
TICEKS=5000
WHILE TICES>0

CONNECT(1, 1) CONNECT(0.5, 1) CONNECT(2, 1) CONNECT (VR (10), 2)
WEND
FRAFPIDSTOP

CONNECT(0,1) - Connection remains but slave axis does RETURN

not move

CONNECT does not buffer in NTYPE

Each new CONNECT simply changes the ratio

@ .




MOVE Modify
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/

MOVEABS (100)
MOVEMODIFY (140)

100

||||||||||||||||||| -
-
-
-
-
*
-
3
-
L]
L
-
L
-
*
i
-
-
-
-
-
L3
-
L]
+
-
L
-
*
o

140

PROMAX Srl cNe controller ESTUN

MOVEMODIFY:

— Starts movement with the
programmed speeds and accelerations

—  Multiple axis can be run
simultaneously

— No new command issued, updates end
position

MOVEMODIFY (position)

— Set the final position to a point in the
workspace

sensor position :‘ .,'
\‘ I

OO0 000D

MOVE(10000) ' Start a long move on Conveyor

BEGIST(3) " set up registration

WAIT UNTIL MARF 'MARF will be trus when proximity seen
OFFPOS=-REG POS'set position where mark seen to 0
MOVEMODIFY (250) 'change move to stop at 250mm
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rart seperator:

GOSUBE table wval

BASE (1)

CONMMNECT (O, O)

EEVEERESE AXIZ=S(0)

conn_index=0

CLUTCH_R&TEZE

WHILE IN(1)=0N

IF IN(4,6)<>conn_ index THEN

conn_index=IN(4, &)
CONNECT (TABLE (conn__index) , 0)

ENDIF Clutching a change in ratio:
WEND — Achange in connection ratio, acceleration can be defined
RAPIDSTOR —  This 1s the change in connection ratio per second
RETURN _ gl P _
table wval: — Default is very high, attempts a step change in speed
TABLE(0,0,0.25,0.4,0.55,0.7,1,2,2_.2)
RETURN
CLUTCH_RATE=value
— Sets the value to the CLUTCH_RATE parameter
This affects operation of by changing the connection ratio at the specified rate/second.
The connection ratio will be changed from 0 to 6 when an input is set. CLUTCH BATE = 3
It is required to take 2 second to accelerate CONNECT (0, Q)
the linked axis so the ratio must change at 3 per second. WAIT UNTIL IN({1)=0N

COMMECT (&, Q)
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Registration

PROMAX Srl cNc Controller  # MEMEER OF THE ESTUM CROUP

A machine adds glue to the top of a box by switching output 8. It must detect the rising edge (appearance) of
and the falling edge (end) of a box. Additionally, it is required that the be reset to zero on the detection of the Z position.

reg = 6 'Select registration mode 6 (rising edge R, rising edge Z)
REGIST(reg)
FORWARD
WHILE IN(2) = OFF
IF MARKB THEN'On a Z mark MPOS is reset to zero
OFFPOS :-REG_POS&tores the latest position at which a registration mark was seen on each axis in user units.
REGIST(reg)
ELSEIF MARK THENOnN R input output 8 is toggled
IF reg = 6 THEN
‘Select registration mode 8 (falling edge R, rising edge 2)
reg= 8
OP(@8, ON)
ELSE
reg= 6
OP(@8, OFF)
ENDIF
REGIST(reg)
ENDIF
WEND
CANCEL

—— GLUE APPLICATOR

A
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Registration & Windowing

It is required to detect if a component is placed on a flighted belt, so windowing
Is used to avoid sensing the flights. The flights are at a pitch of 120 mm and the
component will be found between 30 and 90 mm. If a component is found, then
an actuator is fired to push it off the belt.

REP_DIST =120 'sets repeat distance to pitch of belt flights .
REP_OPTION = ON i
OPEN_WIN =30 'sets window open position

CLOSE_WIN =90 'sets window close position

REGIST(7 + 256) 'RB input registration with windowing

FORWARD ‘start the belt TOUCH PROBE

box_seen= 0

REPEAT

WAIT UNTIL MPOS <60 ‘wait for center point between flights
WAIT UNTIL MPOS >60 'so that actuator is fired between flights
IF box_seen= 1 THEN'was a box seen on the previous cycle?

OP@, ON) ‘fire actuator
WA(100)
OP@, OFF) 'retract actuator
box_seen= 0

ENDIF

IF MARKB THENoox_seen= 1 'set ibox seenoflag
REGISTQ7 + 256)

UNTIL IN(2) = OFF

CANCEL 'stop the belt

WAIT IDLE
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Parameter:

axis: Axis to superimpose. (TMotion Programmed on AXIS 1 Physical AXIS 0
-1 breaks the link with the other axis.

The ADDAX command sums the movements in encoder edge units. § J \j
; e y
Using ADDAX on axis with different , e S
axis O will move 1 * 1000 + 2 * 20 = 1040 edges. /_\

UNITS AXISQ) = 1000
UNITS AXIS@) = 20

'‘Superimpose axis1l on axis 0
ADDAX(Q@) AXIS(0)

MOVE(Q) AXIS(0)

MOVER) AXIS(1)

A ’
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The ADDAX command is used to superimpose2 or more movements to build up a more complex movement profile

Pieces are placed randomly onto a continuously moving belt and further along the line are transferred to a second flighted be It. A
detection system gives an indication as to whether a piece is in front of or behind its nominal position, and how far.

expected = 2000 'Sets expected position
BASEQ)
ADDAX()
CONNECTL, 2) 'Continuous geared connection to flighted belt
REPEAT
GOSUBgetoffset 'Get offset to apply
MOVE ((offset) AXISQ) 'Make correcting move on virtual axis
UNTIL IN(2) = OFF 'Repeat until stop signal on input 2
RAPIDSTOP
ADDAX¢1) 'Clear ADDAX connection
STOP

Getoffset: 'Subroutine to register the position of the
'‘piece and calculate the offset
BASEQ)
REGISTR)
WAIT UNTIL MARK
seenat= REG_POS
offset = expected - seenat
RETURN

@ .




ADDAX + RGIST

\_ M’/ TRIO wotion Controller

An

to program the marking absolute positions; this is then superimposed onto the X
axis using ADDAX.

A

XY marking machine must mark boxes as they move along a conveyor. Using
enables the X marking axis to follow the conveyor. A virtual axis is used

ATYPE AXISB) = 0 'Set axis 3 as virtual axis
SERVO AXIS§) = ON
DEFPOSQ) AXIS(3)
ADDAX @) AXIS(0) ‘Connect axis 3 requirement to axis 0
WHILE IN(2) = ON
REGISTR) 'Registration input detects a box on the conveyor
WAIT UNTIL MARK OR INR) = OFF
IF MARK THEN
CONNECTL, 2) AXIS(0) ‘Connect axis 0 to the moving belt
BASER, 1) 'Set the drawing motion to axis 3 and 1
‘Draw the M
MOVEABSI[200, 0) ‘Move A > B
MOVEAB${00, 1500) ‘Move B > C
MOVEABS[200, 3000) ‘Move C > D
MOVEABSY, 0) 'Move D > E
WAIT IDLE
BASED)
CANCELStop axis 0 from following the belt
WAIT IDLE
MOVEABS)) 'Move axis 0 to home position
ENDIF
WEND
CANCEL

Wy, iranieq
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A flying shear cuts a long sheet of paper into cards every 160 m whilst

moving at the speed of the material. The shear can travel up to 1.2 m of
which 1 mis used in this example. The paper distance is measured by an ~
encoder; the unit conversion factor being set to give units of meters on both > & /"@\
axes: (Note that axis 7 is the link axis) ~1

WHILE IN(2) = ON
MOVELINKO, 150, 0, 0, 7) '‘Dwell (no movement) for 150m
MOVELINKQ.3, 0.6, 0.6, 0, 7) 'Accelerate to paper speed
MOVELINKQ.7, 1.0, 0, 0.6, 7) 'Track the paper then decelerate
WAIT LOADED Wait until acceleration movelink is finished
OP@, ON) ‘'Activate cutter
MOVELINK(1.0, 8.4, 0.5, 0.5, 7) 'Retract cutter back to start
WAIT LOADED
OP@, OFF) 'Deactivate cutter at end of outward stroke

WEND

ENCODER (AXIS 7)

Syntax:

MOVELINE (diatance, link dist, link_acc, link dec, link axis[, link_options[, link _poa[, base_diat]]]).
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Imagine the same situation as in Example 1, where output 11 must give a falling edge signal to the “cam switch” system, so that the output must be off from 80° after TDC for a period of 120°.
The values for all the PSWITCH parameters:

axis_number = 0

op_number = 11

op_state = OFF

getpoa = 80 ' degrees after TOC
reset_pos = 3etpod + 120 ' degrees

PSWITCH(24,0N,axis_number,op number,op 3tate,3etpos, reset_po3)
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A FRAME is a transformation which enables the user to program in one coordinate system when the machine or
robot does not have a direct or one -to-one mechanical connection to this coordinate system.

FRAME=1, 2 axis SCARA FRAME= 2, XY single belt FRAME= 10, Cartesian to Polar

ANGLE t2 T

Y Axis

Belt fixed

Motor 2

3
.....

LINK 1

| ANGLE t1

i~
AN

e RS

@ .
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AXIS O

FRAME= 13, Dual arm Parallel FRAME= 14, Delta Robot FRAME= 15, 4 axis SCARA

AXIS O

AXIS 3

AXIS 1

FRAME = 16, 3 Axis Robot with 2 Axis Wrist
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