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Copyright statement

Zmotion

This manual is copyrighted by Shenzhen Technology Co., Ltd., without the
written permission of the Zmotion Technology, no person shall reproduce,

translate and copy any content in this manual.

ZMC controller software involved in details as well as the introduction and

routines of each instruction, please refer to ZBASIC software manual.

Information contained in this manual is only for reference. Due to improvements
in design and functions and other aspects, Zmotion Technology reserves the final

interpretation! Subject to change without notice!

& Pay attention to safety when debug the machine! Be sure to design effective
safety devices in the machine and add error handling procedures in software.

Zmotion has no obligation or responsibility for the loss.
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Chapter I RTSys Overview

RTSys is one development software that integrates motion control and machine vision functions
developed by Zmotion. It supports ZBaisc (RTBasic), ZPLC (RTPIc), ZHMI (RTHmi) and ZVision
(RTVision) machine vision secondary development. Also, there are many functions, it supports

hybrid programming, real-time simulation, online tracking, diagnosis and debugging, etc. What’s
more, for vision function, vision positioning, vision measurement, vision identification and vision
detection of intellectual equipment can be realized rapidly, and complex motion control systems can
be developed. RTSys software development page refers to below.

You can connect PC to controller through serial port or Ethernet, and program written by RTSys

software can be downloaded into Zmotion motion controller directly to run offline or simulate on
PC.

Camera.bas Hmi1.hmi y Test.c v & ¥ 85 X i

it 3
GLOBAL SUB cix
CAN_SCAN (040

if

KD S

t int motionrt_file_geta Sa—Tne
=
R e
Lt Fies TS ™ S
»
"
1S 1 SEmT

XPlc Screen

GLOBAL SUB
LOCAL gral

= V s - P .
: i - il =52 =E
o
EN am D
- Bl =l

RTSys software supports 4 programming methods, Basic, PLC (ladder of diagram), HMI

configuration and C language. In RTSys software, please note, for Basic language, it supports

multiple Basic tasks operation, for PLC, it only can use one PLC task, for HMI, it only supports two
HMI tasks. In addition, these languages’ tasks can run at the same time.

RTSys supports Chinese and English interfaces by default, please check “12.5 Switch Languages”

for details. You also can add other languages.

RTSys software supports online simulation debugging, and it has simulator “ZMC Simulator” and

configuration program simulation tool “xplc screen”.


https://www.zmotionglobal.com/pro_info_282.html
https://www.zmotionglobal.com/pro_info_290.html
https://www.zmotionglobal.com/pro_info_291.html
https://www.zmotionglobal.com/pro_info_289.html
https://www.zmotionglobal.com/pro_info_289.html
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> RTSys Doesn’t Support Down to Compatible, that is, Please Don’t Open RTSys File in
ZDevelop. (ZDevelop is the original version)
> For HMI Function, Controller’s Firmware Must Support HMI Function.

1.1. System Requirements

To operate RTSys, PC should meet below requirements:

Item Minimum Requirements Recommended

Pentium level processor, main | Intel 15 level processor, main

CPU frequency: 1GHz frequency: 2.9GHz
Graphics / OpenGL version can’t be less than 1.5
Memory 1GB 4GB
Remain Hard Disk | 1GB 4GB
Operation System | Windows7 Windows10
Display 1024x768/24-bit true color 1920x1080/8-bit RGB

RS232/USB/Ethernet (can be converted

Communication RS232
by HUB)

1.2. How to Install / Uninstall / Upgrade RTSys

1.2.1. How to Install RTSys

Installation Steps:
Step 1:

Get RTSys package from Zmotion website (zmotionglobal.com), then download it to PC, it can be

saved in any place. Find it, then compress it, below .exe program will be obtained.

| 4 |, = | EARTSys - m] X
i £ HE == [2]
= L 7 Hemas
v
- [ s o O 4 = aEEmH
EErR EH R B S5 B =8s B AT e
EaE S s - St Y pmmps O RS
R F=ts w2 117 iz
« - 4 « AHEE (E) > RTSys v o r
=% EHES ) Foehh
I ERE
RTSys Setup_V1.00.00Alpha.exe 2023/5/30 8:46 RIFRER
O e
i, Win 10 Pro x64 (C:)
- FUHIEE (D)
- RUEEER ()
o FiE
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Note: the version No. in the image is not fixed, because it will update. The newest version can be

got from website or contact with us.

Step 2:

Double click .exe, then below window will appear, click “next”.

FiFER RTSys HEMS

TROSHIE IR Y, F5% RTsys 85 T —8%
()" . SEE BIE BHERRES-

<t—#6) BLE

Step 3:

Click “browse”, then select software installation path. Then, click OK, and Next.

9 RTSys =2 - | § RTSys =i X
EREEITIRE E FHARERTR E
R RTSys RIS ) BRI E o o
HEHEL: | (2 Program Files (x86) v ‘ B (B
Erumjimns, ReS TS50, BEESARAS FETERAR
e [C1adobe Cine |
/ (C Application Verifier [ZOHTML Help Warkshop I
SEFSEE): (Cemem [[Huorong |
- - e C3Common Files ([[us I
[ceprogram Fles 636 ((dotnet (Z3115 Express |
[CaGoogle [LJinternet Explorer |
[CAHewlett-Packard [D1oaFie |
€ >
iR EHE):
<56 nE ET e
Step 4:
Click “Install”, right shows it is installing.
18 RTSys 2 X |3 RTSys =2 X
P F]
EAEEE RTS
ST A RTSys o v o
S he e - FIRE o
ik T S R B TSR ENEELE, BE L5 85 0 SRRy o R RN
T EaS
R ==
|
%6 [ == e <56 [T—50>
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Step 5:

Below window will pop up if successfully, click “Finish”.

IEFETTH R1Sys HHEMS

BE R FIRLTERS

<F—%6 0

1.2.2. How to Uninstall RTSys

Step 1:
Open system “control panel”, then select “Program” — “Uninstall Program”.
Centrol Panel - [m] X
T » Control Panel » v o Search Control Panel P

File Edit View Tools

Adjust your computer’s settings Viewby: Category ™

System and Security User Accounts

Review your computer's status & Change sccount type

Save backup copies of your files with File History
Backup and Restore (Windows 7)

\ ¥ Network and Internet
View network status and tasks
L
0]

Appearance and Personalization

Clock and Region
/ Hardware and Sound
View devices and printers

Add 2 device

Change date, time, or number formats

Ease of Access
Let Windows suggest settings
Optimize visual display

Programs

Uninstall a program

Step 2:

Find “RTSys” software, right-click “uninstall”, then click OK.

Notes:
> While uninstalling, please close all corresponding RTSys interfaces.
> Not recommend to use the third-party software to do uninstallation! Please use system to
uninstall!
I RTsys RIS EEEARRAS
| 5can To ‘ Uninstall HP
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1.2.3. How to Update RTSys

RTSys supports updating online directly. There are two methods to check new version.

» According to “Update” Hint:

When there is new version, when you open the RTSys, it will show “update” window, at this time,

you can update or not.

--click “update now”--

Version update

A new version iz detected. Is 1t updated?

Tpdate now Ho reminder

If you click “no reminder”, no this kind of hint any more when you open it next time.

--click “next”--

Then, it starts to update. After that, do above “how to install” again.

> Update Manually
You can check the version manually, in website or in RTSys.

--click “?” in the right upper corner, and click “check update...”--

Ry
EditfE]  View(V)  Tool(T)  Debug(D) "

File(F) Home(0) Controller(C)

r_ |F| EI;I ram  [rom i @

New Open.. Save | Connect Scope Help
All e document™’

File Contraller Edit Comman tools Debug

Propert

ProjectView v 2 x

5587 Tea3u0]

About RTSys

ETSys Application VI.01.02
FllfEEHE AR . 2023

Web: ity

Check update oK

ProjectView | LabelView HmiView

Qutput

Command. Send Capturs Clear

Output | Find Results Axis Parameters Help | Property

- +

--if no need to update, click “OK?, if there is newer version, please click “next”, then execute
5




Zmotion RTSys User Manual Version V1.5.2

updating--

1.3. RTSys Main Interface

£ Rrsys viono

BRAR S - =

f ProjectView - o= Axis Parameters

Output

Above shows main interface.
Default information: menu bar, project view (label view, Hmi view), axis parameter (help, property),
command and output window (result checking).

> Menu Bar

File(F) Home(Q) Controller(C) Edit(E) View(V) Tool(T) Debug(D)

BrHHA = B

New Open.. Save | Connect Scope Help
All - document™
File Controller Edit Commoan tools Debug Help

It mainly includes some basic functions, like, new build file, connect to controller, etc., at the same

time, and there are some debugging tools. For details, please refer to behind content in this manual.

> Main Interface Left Part

It is mainly File / Label / Hmi window. It can be switched by clicking directly. For File, it shows as
“ProjectView”, you can check file numbers, type, and task No., editing can be achieved by double-
click the file. More corresponding settings, please right-click mouse on the above of “ProjectView”,
it will pop up file setting window. For Label, it shows as “LabelView”, all Basic SUB files can be

checked. For Hmi, it shows as “HmiView”, created windows and components’ name in each window

of HMI file can be known.
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> Main Interface Right Part

It mainly includes Axis Parameter / Help / Properties window.

For Axis Parameter window, it shows corresponding parameters in motion control, for example, axis
No., axis type (ATYPE), pulse amounts (UNITS), speed (SPEED), etc., and some parameters can
be modified directly. For Help window, it can show needed commands help documents, double click
the command in the file can check in this window quickly. For Properties window, it is used to show

and set HMI function’ window and components’ properties and parameters.

> Main Interface Bottom Part
It is used to check and output all kinds of controller parameters, and it can online enter commands.

In addition, output information will show file name, line No. and content.

1.4. RTSys Basic Operations

At first, build a new folder in PC to save the project that you will create. Here take RTSys V1.01.02

as example, if you need to update, please refer to “How to Update RTSys”.

Basic Processes: build a new project — build a new file — select the file type — add AutoRun

Task No. — edit the program — connect to controller — download the program into controller.

1. Build one New Project: “File” in “Menu” — “New Project”.

Bl Rrsys vi.01.02

File(F)

? New Recent Projects

+
1 Buslnit.zpj

' Open... 3 -
2 communication.zpj

3 EtherCAT INIT.zpj

4 Buslnit.zpj

D Save All

Mew Project

Create a new Project

Open Projeq
-l P il

X Exit(X)
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Click “New Project”, then “Save as...” will be jumped, select the folder (that was created just now),

and open it, then input folder’s name and save the project, pay attention to the suffix should be “.zpj”.

save as x
€« v > R Z/ s v~ 0 HOEEE
R FEETH = - @
~
3
|
J = =
B & =
_ RTSys Manual Zmotion
L]
v
IEE(N):f| RTSys_Test “
FEFZERD):) ZMC Project Files (*.zpj) v
~ BEETitE FF9 Bie

2. Build New File: File — New

RTSys Testzpj - RTSys V1.01.02 - C\Users\Administrator\Desktop\RTSy
File(F)

ﬁ New Recent Projects

r_ Create a new document (Cirl+MN)

3 communication.zpj

4 EtherCAT INIT.zpj

After clicking “New File”, below poping window will appear, which supports Basic/PLC/Hmi
hybrid programming. Here selects the “Basic” file type and click “OK”. The name can be modified.

MewFile 3
Hew File Tupe: Filename:
Basic |EEE |
Plc
o N
C
Cancel

3. Set “File Automatically Run” (AutoRun Task No.)

Like below left image, right-click file, select “task number setting”, then see right image, enter the
No. “0”, click OK.
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=

ProjectView ~ ¢+ x | Ba:

L—[bRTSys_Test 1
Bazicl bas

|__Gb' Confiz file Task number setting
Add to project

Project setting
Export Zarfile Set task number

Del from project

Current task number: -1 “
Rename file
Startup.bas setting Hew task muamber: D Eancel

Startup.bas recover

After setting, in this file name right side, task No. will be shown, such as, Basic1.bas[0].

1. Support setting multi-file task No., and one file must be set, otherwise, the program can’t be
run.

2. The files that set the auto run No. will run at the same time, and the value can be any one, no

priority.

4. Open Axis Configuration & EtherCAT Configuration (if needed)
If you need axis configuration and EtherCAT configuration function, it can be opened, please right-

click empty part of “ProjectView” — “Project Setting”, then check “enable axis config & EtherCAT

config”, and click OK.
ProjeCtView ~ 1 x | Basic“] Project Setting X
L_[bRTSys_Test 1 frojecs Hens: : ° l
Neefel. g [U] File download sort W Contreller Type:
. B 1.bi
|__{'.’L\f~ Confiz files Add to project e Compiled platforn:  |arm3z
pr’OJE‘Ct =il Frogram Version: 2.0
Export Zarfile

Breakpoints pause only a single task

[DEnable axis confiz and EtherCAT config

Startup.bas setting

[u):4 Cancel

Startup.bas recover

5. Edit Program
when the program is edited, click “save” the file. Then new built Basic file will be saved

automatically into the file in Project zp;j.

6. Connect to Controller
After editing the program, then click “Controller — Connect — Controller”. If there is no controller,
simulator can be used: “Controller — Connect — Simulator”, then it can be opened, please note don’t

close the simulator window.
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File(F) Home(O) Controller({C) Edit(E)

i

Connect

w

Controller

rom

View(\V)

Controller

Connect to the controller [(Ctrl+Al+C) 1

EE simulator 1.,

FoT Ty

o

: L—'_i'JRTSys_Test

= I

B Ehﬁasml.bas [o]

T
2

-

Tool(T)

TRESYITCH = 3
base(0) "select axis O

Debug(D)

After above steps, “Connect to Controller” window will appear. At this time, you can use serial port

or Ethernet. For serial port, please fill in corresponding parameters. For Ethernet, please enter IP

address. And remember to click “connect”. When connected successfully, in “command & output”

window, you will see controller information (for example: Connected to Controller: VPLC516E

Version:4.99-20190219). For the connection, please refer to “connect to controller”.

Connect to Controller

o @ - | 33400 -
IF  |127.0.0.1

FCI/Local

Hative IP: 172,

Mo Parity -~

~ || 500

0 -

Commect

Connect

Conmect

0K

AntoConmect

IF Scan

Dizconmect

Cancel

7. Download Program

In menu bar, there are two downloading methods, Download RAM / Download ROM. After

downloaded, also, there will tell you corresponding information in “output” window, then, program

will run automatically.

File(F)

--succeed in downloading RAM--

Output

Home(D)

)

Disconnect

Controller(C)

il
ram

Download Download

RAM

"
rom

ROM

Commected to Controller:VPLCbxx-Simu Version:b. 20-20240426.
Down to Controller [Ram]Success, 2024-08-15 11:16:29, Elapsed time: 9dns.

Command:

Output | Find Results

Send

Capture

Clear
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--succeed in downloading ROM--

Output x
Down to Controller|Rom [Success, 2024-08-15 11:17:02, Elapsed time: 93ms.

Command: Send Capture Clear

Output | Find Results

--download RAM VS download ROM--

RAM: not save program when power down

ROM: save program when power down, that is, program will run automatically according to task

No., when connect to controller next time.

NOTES:

>

YV V VYV V

When open the project, please select the zpj file. If only the Bas file is opened, program
can’t be downloaded into controller.

ZMCO00x series controllers don’t support Download RAM.

When project is not built, only .bas file can’t be downloaded into controller.

AutoRun No., 0 means the task No., that is, it runs as task 0. Task No. doesn’t have priority.
If there is only one file, AutoRun No. must be set. If there are several files, one No. must
be set. If all files of whole project are not set the task No., when downloading into controller,

system will give the indication:

Output X
Down to Controller Ram Success, 2024-08-1% 11:28:47, Elapsed
time: Y94ms.

| J

Command: Zend Capture Clear

Cutput | Find Results

1.5. Offline Simulation

As mentioned above, RTSys supports online simulation debugging, because it is with simulator

“ZMC Simulator” and configuration program simulation plug “xplc screen”.

Even there is no controller, simulator can be used to test the program in advance. It only need to

click “Controller — Simulator”.



Zmotion RTSys User Manual Version V1.5.2

zmc Simulator - X

A hE e
Oo O: Oz O: 0O+ Os Os 0Ov
Os O¢ O Ot Oz Oz O1¢ O1ts Iil

O O O O Oz Oz Ozz [dez3 Lt

Ledl Led2
® o
e

|

wEEHE

R0 ] 1 miEEs ]
LTS ES| 0 HoECEEES ]
fRiEE2 i fRANEEs ]
iy

Oo O: Oz O: O4 O5 O O7 O O2 Ow O

FREI10>> |

Xplc screen is used to show HMI interface, click “xple screen” directly or click “¥27~” in the

simulator window.

¢ Simulator - x

HinfhE s
O O! Oz O3 O+ Os Os O7 (B Ledl Led2

Os O¢ Ow Ouw Otz O3 O14 Ois . .
TOOI{T:I _\E"‘LICJI'ﬂ: O O Owe Owe D20 Oz Ozz O23 wE E

HAGEAT

m mIBEE 0 winE: ]

wmRE1 o R [

' Troubleshooting Bus state Plug-in R ’ s <
diagnosis =~ ~ EE

Oo Ot O:2 O: O+ Os O¢ O7 Oe O Ow O3
¥Plc Screen

IO |07

xplc screen *
II3AE: no run file T AUTOR T, ! 17:34:15
HAR AT ﬁ
X ¢ 0. 000
Y © 0. 000
Z® 0. 000
A 0. 000
FEFALHT
X -10. 000
Y -10. 000
z -10. 000
A 0. 000
ANTATE 0: 2:2% 0 Lo e Tmfn F40Em
T — 0,000 (35FF) X 0. 000
Y 0. 000
536 N1153 691 G28 Z0. - L000-000 AR z 0. 000
537 N1158 G28 ¥0. YO 0. 000 (37 A 0. 000
< g || weme || minc || ges || esar
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1.6. Command & Output

In “online command” and “output” window, much information can be checked, like, all kinds of
parameters, axis motion, program running result, errors, etc. And in the program, output content can
be obtained by entering corresponding commands (?, PRINT, WARN, ERROR, TRACE, etc.). Also,
if you want TRACE, WARN, ERROR to be output or not, ERRSWITCH can decide it.

ERRSWITCH command is the control switch of TRACE, WARN, ERROR commands, different

parameter values are with different output effects:

Command EERSWITCH

Grammar ERRSWITCH = switch
switch: switch of debugging & output
Value Description
0 TRACE, WARN, ERROR commands all don’t output.
1 Only output ERROR command.
2 Only output WARN and ERROR commands.
3 TRACE, WARN, ERROR commands all output.
4 TRACE, WARN, ERROR commands all output. And watch
motion commands.

>  “online command” window items

In this window, it supports online inputting the command, it only needs to enter corresponding
command or function in the “command” window, then click “send”, or press “Enter” button, it will

execute the command immediately. Note: please use English character and sign.

OQutput x

Command: Send Capture Clear TDefault:  ANSI

Output | Find Resulis

Item Description

Command Used to enter commands or functions.

13
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Send Click “send” to send the edited command / function to the controller, then

execute related operation.

Capture Used to save the printed information as txt format.

Clear Clear all printed information.

Default Encode | There are 2 encode formats you could choose, ANSI, and UTF-8.

When it appears garbled text, try to switch encode formats.

Example: “>>" means the command entered in RTSys “command”, print 1+2 means calculation.

Output x

»rprint 1+2
3

Command: print 1+2 Capture Clear

Output | Find Results

This function can be used after connection (controller / simulator). “Clear” can clear all contents
in the window. “Capture” is to save some content, when you click it, one “save as” window will
appear, you can change the file name, then click save, at this time, all following contents output in
this window will be saved in your PC and one .txt file will be generated, and please note the state
will become “capture...” from “capture”, then it stops until “capture...’ is pressed, in generated .txt

file, captured content will be shown.

Qutput x
p— o g
Output | Find Results

Qutput x
Command: Send Clear
Output | Find Results

If there are some errors, it will show in this window in RED font:

Connected to Controller:VPLCRE3ZR Version:b. 20-20250514.

Down to Controller REam Success, 2025-11-19 14:35:41, Elapsed time: 141lms.
file:"BASICL. BAS™ 1line:? init warn:2033:Dim:ATYP undefined.
file:"BASIC1.BASY 1line:9 task:0 stop of error:2029:Label name is invalid.

14
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If there are some warns, it will show in this window in ORANGE font:

Dowmn to Controller Ram Success, 2025-11-19 14:37:05, Elapsed time: 157ms.

--Commonly Used “PRINT” Commands--

> ?*SET: print all axes’ parameter values and system parameter values
Output x
Down to Controller Fam Success, 2024-08-21 10:42:33, Flapsed time: 94ms. -
> HSET

ACCEL: 20000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
10000

ADDAY A¥TS5: -1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1
-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1

-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1 -
Command: Send Capture Clear

Output | Find Results

> ?*TASK: print task information
When the task is normal, it only prints the task state.

When the task is wrong, it will print error task No., and specific error line.

Output x
s TASE a
Task:0 Funning. file: BASICIL.BAS” line:1l:

Task:1 Stopped.

Task:2 Stopped.

Task:3 Stopped.

Task:4 Stopped.

Task:5 Stopped.

Task:6 Stopped.

Task:7 Stopped.

Task:8 Stopped.

Task:9 Stopped. -
Command: P*FTASK Send Capture Clear
Output | Find Results

> ?*MAX: print all specification parameters (here, the example of “simulator”):
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Output

max_axis:bd

max motor: 32

max idrive:4
max_movebuff 4096
max_in:36, 4096
max_out:2d4 4096
max_ain:0, 520
max_acout:Z, 520
max_pwm: 4
max_slot:l
max_slotecat:l, 128
max_comport:3
max_ethport:3
max_ethcustom: 2

58 L=l

Command : PEMAK

Send Capture Clear

QOutput | Find Results

Parameter Information

Description

max_axis:64

Max axes of all axes

max_motor:32

Max controllable motor axes

max_idrive:4

The number of supported drives

max_movebuff:4096

Max motion buffer of each axis or axis group

max_in:36,4096

36: controller itself supported IN numbers, here, the simulator
supports 36 inputs.
4096: controller max supported IN numbers, here the simulator

IN can be up to 4096 through expansion module.

max_out:24,4096

24: controller itself supported OUT numbers, here, the simulator
supports 24 inputs.
4096: controller max supported OUT numbers, here the simulator

OP can be up to 4096 through expansion module.

max_ain:0,520

0: controller itself supported AIN numbers, here, the simulator
doesn’t support analog inputs.
520: controller max supported AIN numbers, here the simulator

AIN can be up to 520 through expansion module.

max_aout:2,520

2: controller itself supported AOUT numbers, here, the simulator
only supports 2 analog outputs.
520: controller max supported AOUT numbers, here the

simulator AOUT can be up to 520 by expansion module.

16
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max_pwm:4

How many PWM outputs

max_slot:1

How many bus

max_slotecat:1,128

How many slot No., and max slot numbers.

max_comport:3

How many serial ports

max_ethport:3

Ethernet communication with PC / API function

max_ethcustom:2

Custom ethernet communication

max_ethiport:2

Ethernet communication between Zmotion controllers

max_flashnum:9999

How many FLASH blocks

max_flashsize:20480

Space of each FLASH

max_nand:262144KB

Space of NandFlash in total

max_nandremain:262144KB

Remain space of NandFlash

max_softhwout:4,8,isolate

Hardware comparison output (isolate means independent)

max_hwda:1,8

Hardware comparison analog output:

1: itself supported channels, 8: max expanded channels.

max_pswitch:64

How many software position comparison outputs in total

max_file:111

How many files the system supports at most

max_3file:8

How many 3 files the system supports at most

max_task:22

How many tasks

max_timer:1024

How many timers

max_loopnest:8

Inner loop or selection times

max_callstack:14

How many stack layers (called by subprogram)

max_local of one sub:32

How many local variables of SUB

max_vr:8000

How many VR registers

max_table:320000

How many TABLE registers

max_modbusbit:8000

How many MODBUS_BIT bit registers

max_modbusreg:60000

How many MODBUS REG word registers

max_var:20480

How many variables at most (global + file variables)

max_array:8000

How many arrays at most (global + file arrays)

max_arrayspace:4000000

Total space of all arrays

max_sub:8000

How many SUB programs at most

max_edgescan:1024

How many rising / falling edges that can be scanned

max_lablelength:25

How long custom characters are (array / variables ..)

max_hmi:2,x:1920 y:1080
(max_hmi:2,size:5120kb)

How many remote Hmi, the max Hmi resolution

(how many remote Hmi, Hmi showing size)
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max_zvlatch:4

How many channels of vision image latching

max_zvtask:3

How many tasks of vision

System period default time: 1000

SERVO_PERIOD:1000
min: 1000, max:1000

minimal time: 1000

maximum time: 1000

Hardid:7532-0
Version_build:20250514

Hardid: hardware version No.

Version_build: firmware version No.

function support: Coder Cam

MultiMove Circ  Merge | Valid functions

Frame Robot Zvision

> ?2*FILE: print program file information

Output
>>MFILE

1d:0 file:"BASICL. BAS™ AutoTask:(

Command:

Output | Find Results

Capture Clear

> ?*SETCOM: print current serial port configuration information

Output
>>7+SETCON

Address:1, variable:? delay:400ms
Baud: 32400

DataBits:8

Stopbits:l

Parity:0

Address:1, variable:? delay:400ms
Baud: 32400
DataBits:8
Stopbits:l

Parity:0
P*SETCOM Send

Cutput | Find Results

Command:

Port0: (RS232) is NodbusSlave Node.

Portl:(RS488) is NodbusSlave Node.

Capture Clear

> ?*BASE: print current task’s BASE list (firmware version should be above 140123)
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Output X

> HBASE
nN1234567 859101112 13 14 15 16 17 18 19 20
21 22 23 24 25 26 2V 2B 29 30 31 32 33 34 35 36 37 38

29 40 41 42 45 44 45 46 47 45 49 B0 51 52 53 54 BE 56
57 53 B9 60 61 62 43

Command: Send Capture Clear

Output | Find Results

> ?*array name: print array’s all elements, please note “array length can not be too long”

(you need to define the array and assign it in advance).

rri*data

0:1

1:2

2:3

3:4

Output x
srif*table -

Online command error, Arrav:TABLE rum:320000 taoo
mich, can’ t print.

Command: ?*table Send Capture Claar

Output | Find Results

> ?*array name (n) / ? array name (n): print one single element of the array

Output x

>rPtable (50)
0

Cenmemale ?7*table(50) Send Capture Claar

Output | Find Results

>

?*parameter name: print all axes’ single parameter value
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Output x

»>T*5FEED

200 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
1000 1000 1000 1000 1000 1000 1000 1000 1000

Command: ?*SPEED Send Capture Clear

Output | Find Results

> 7*ETHERCAT: print ethercat bus connection configuration state

® slot No. is 0, no device is connected

Output x
>>7+ETHERCAT

Slot:0 contain 0 nodes.
dcistep-sensitive

Command: T*ETHERCAT Send Capture Clear

Ciutput | Find Results

® slot No. is 0, 1 device is connected

>»T*#ETHERCAT

Slot:0 contain 1 nodes.

dciecat-sensitive. Lostcount:0-0

Node:0 status:]l manid:41lbh productid:lablh axises:8 Alstate:®
Mode_profile:l

BindAxis:0 Drive profile:0 Controlword:fh drive_status:df37h Drive_mode:Zh
target:0h encode:Uh.

BindAxis:1 Drive profile:0 Controlword:fh drive_status:df37h Drive_mode:Zh
tarzet:0h encode:Uh.

More, please refer to this form:

Parameter Information Description

Slot 0 contain 2 nodes There are 2 devices connected on the slot 0.
Lostcount 0-0 How many packages lost

Node NODE No. of device

20
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Status Device connection state, please refer to NODE_STATUS
Manid Manufacturer ID

Productid Device ID

Axises How many axes of device in total

AL Status Device OP state

Node profile Device Profile configuration

Bindaxis Controller axis No. is to be mapped
Drive_profile Device PDO sending and receiving configuration
Controlword Control word

Drive_status

Device now state, please refer to NODE _STATUS

Drive _mode Device control mode
Target Motor position
Encoder Encoder position

»  7*RTEX: print RTEX bus connection configuration state

>>?*RTEX

Lostcount:0-0.

More, please refer to this form:

Slot:1 contain 1 nodes.

Node:0 status:3 man:Panasonic devicetype:31h axises:1 Alstate:l.
BindAxis:-1 Drive profile:0 Controlword:0h drive status:0h target:0h encode:Oh.

Parameter Information Description

Slot 1 contain 1 nodes There are 1 device that is connected on the slot 1.
Lostcount 0-0 How many packages lost

Node NODE No. of device

Status Device connection state, please refer to NODE _STATUS
Manid Manufacturer ID

Productid Device ID

Axises How many axes of device in total

AL Status Device OP state

Bindaxis Controller axis No. is to be mapped

Drive_profile Device PDO sending and receiving configuration
Controlword Control word

Drive_status Device now state, please refer to NODE STATUS

21




Zmotion

RTSys User Manual Version V1.5.2

Target

Motor position

Encoder

Encoder position

> ?*FRAME: print robotic arm parameters, firmware version should be 161022 or above.

>>T"FRAME

BASE(0,1,2,3,4,5)
CONNFRAME(6.0,6,7,8,9,10,11)

> ?*SLOT: print controller slot port information

Output
>>7+5L0T

5lot:0-ETHERCAT.

Command: ?F5L0T

Output | Find Results

Send

Capture Clear

> ?2*PORT: print all PORT communication ports

Output
>>P*PORT

Paort :0-COM.
Port:1-COM.
Port:2-COM.
Port:2-ETH.
Port:4-ETH.
Port:%-ETH.
Port: 10-ECUSTON.
Port:11-ECUSTON.
Port : 20-CONNECT.

Command: ?*PORT

Cutput | Find Results

Send

Capture Clear

COM: serial port channel

ETH: ethernet port channel

LOCAL: local interface

ECUSTOM: custom ethernet channel

CONNECT: controller interconnection channel

22
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1.7. Alarm Checking

Sometimes, there is no doubt that errors will occur when the RTSys program is running. In RTSys,

there are 3 ways to check errors: status bar alarm, AXISSTATUS, alarm information output.
> Status Bar
When the program has errors or the axis runs abnormally, “alarm” signal will be triggered. In RTSys

bottom status bar, red means alarm. If it can’t be seen, please check “status bar” in the View.

g

i ProjectView - Axis Parameters

Output

> AXISSTATUS

When running, if axis is abnormal, AXISSTATUS can check it. You can add this command in the
program, or enter this command in the “command” window (?AXISSTATUS(axis No.)), or check

the axis parameter window “AXISSTATUS” directly. Please note the print value is decimal system.

Output x

> XL SSTATUS(0)
0

Command: PAXISSTATUS(0) Send Capture Clear

Output | Find Results

In addition, AXISSTATUS values can be checked in “axis parameter” window, and the values shown

are in hexadecimal system.
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Axis Parameters x
hxis zelect Farameter zelect

faei=l feeisl Axis? Boeig3 -
IDLE -1 -1 -1 =1
LOADED -1 -1 -1 =1
MSPEED 0 o] a 0
MTYPE 0 {IDLE) 0 (IDLE) 0 (IDLE) 0 {IDLE)
NTYPE 0 {IDLE) 0 (IDLE) 0 (IDLE) 0 {IDLE)
REMAIN 1] 1] u] 0
WECTOR._BUFFERED O 1] o i}
WP_SPEED 1] 1] o i}
AXISSTATUS Oh th oh Oh |
AXISSTATUS Info
MOVE_MARK 1] 1] a 1]
MOVE_CURMAREK -1 -1 -1 =1
AXIS_STOPREASON Ch oh 0h Oh
AXIS_STOPREAS... -
4 3
Axis Parameters | Help Property

Bit | Description Value

1 Alarm: Follow-Up Error Exceeds. 2 2h

2 Communication with Remote Axis Error 4 4h

3 Remote Driver Error 8 8h

4 Positive Hard Limit 16 10h

5 Negative Hard Limit 32 20h

6 Origin Searching 64 40h

7 Hold Signal IN at HOLD Speed 128 80h

8 Error: Follow-Up Error Exceeds. 256 100h

9 Positive Soft Limit Exceeds 512 200h

10 | Negative Soft Limit Exceeds 1024 400h

11 CANCEL in Process 2048 800h

12 | Pulse Frequency > MAX SPEED. Please Low the Speed / Reset | 4096 1000h
MAX_ SPEED.

14 “Robot” Command Coordinates Error 16384 4000h

18 Power Abnormal 262144 | 40000h

19 Buffer of Precision OUT Exceeds 524288 | 80000h

21 Fail to Trigger Special Commands in Motion. 2097152 | 200000h

22 Alarm Signal Input 4194304 | 400000h

23 | Axis Paused 8388608 | 800000h
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> Alarm Outputs
In “command & output” window, it will output alarm information and error code automatically.

Down to Controller Ram Success, 2024-04-19 14:10:35, Elapsed time: 140ms.
ZBasic stop running because of 1 init errors.

file:"BASICL.BAS” 1ine:23 init error:2032:Invalid char is met.

file: "BASICL.BAS” 1ine:23 init warn:2033:Unknown name:MANLINE
file:"BASICL.BAS” 1ine:23 init warn:2032:Invalid char is met.

1.8. Emergency Stop

The “emergency stop” button can stop all motions immediately.

It can be used to avoid some things that are out of control while debugging. When it is pressed,

controller will be in standby state (showing in status bar).
File(F) Home(0) Controller(C) Edit(E) View(\) Tool(T) Debug(D)
{} [&] Project -] Qutput ¥l Status Bar @ Aa ﬁ %
) i Slabel (O Find result ¥ Indent Line
AxisParameter _ . . Language Font Theme Custom | Reset window
v [ Hmi ? Help & Emerge Stop Auto LineFeed “ Stylev ¥ layout

Window Show Reset

1.9. Automatically Reserve

RTSys adds “auto-reserve” function. When RTSys is OFF abnormally, program file can be resumed
(reserve once each 10 minutes — default). And when you open RTSys again, below window will

appear, you can determine resume or not.

Note: when it reserved, .tmp file will be generated, don’t delete this file!
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RTSys

ZgmeliEEndEinaE,. ESEELIFE?
basic.bas 2023-06-02 14:17:13

=) &(N)

1.10. Window Position

In RTSys, there are many windows and views, and actually these windows can change the position
freely. They can be fixed, also can be at any position. Choose the window, then press it to drag it
through mouse, then it can be seen one indication mark, which means the window can be put in

these places.

ProjectView - = & Basicl — - Axis Parameters

EERSWLTCH = 3
b el xis

i [ iz

Output

1.11. Programming Guidance

In RTSys, there are 3 programming methods, Basic, PLC, HMI. These 3 can be programmed at the

same time. Let’s see them one by one.

1.11.1. Edit Basic

At first, build one new .bas file or open the .bas file. Then edit it. Following shows basic operations:
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> When you enter command, corresponding commands will show immediately.
20
21 MOVE
NOVE_ADDAX
NOVE_4A00T
NOVE_A4SYNMOVE
NOVE CANCEL v
> Different contents (command, variable, note, etc.) are with different showing colors.
> There is “indent line” function, showing in IF. And there is “auto linefeed” function, that

is, it can change the line automatically when the program window changes.

File(F) Home(O) Controller(C) Edit(E) View(V) Tool(T) Debug(D)

-ﬁ. [&2] Praject [—] Output | Status Bar @ Aa ﬁ %g
. el S'label Q) Find result ~| Indent Line
AxisParameter . . Language Font Theme Custom = Reset window
- [ Hmi ? Help & Emerge Stop Auto LineFeed - Stylev > layout
Window Show Reset
Ix] . . . .
¢ ProjectView ~ # x [@Basicl x
o [yE1sys Test 1 ERRSYITCH = 3
2 [B) Basict. bas 0] 2 base (0} "select axisz 0
" ) 3
Eécmfig files 4 atype=1 “pulse stepper or servo
5 dpos = 0
5} units = 100 pulse ameunt, 100pulses per mm
T speed = 200
3 accel = 20000
9 decel = 20000
10
11 while 17 loop
12
13 if in(0) = on then "input 0 to open motion
14 testmove (1000)
15 wait idle “walt for meotion to step
16 delay(100) “delay
17 end if]
13
19 wend
20
21 end
22
23
24 "move subprocess calling
25 sub testmove(distance)
26 trace “testmove entered, distance = © distance ' debug output
27 noveldistance)
28 end sub
29
30 EOVE
31
> “Add Comment”: change the program into comment. “Delete Comment”: change the

comment into program”. There are two methods:

® Operate in Menu

Choose the program, in menu, click “Edit” — “Add Comment”, then selected program will become

comment, and it will show in green. If you want to cancel it, click “Edit” — “Delete Comment”.
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File(F) Home(O) Controller(C) Edit(E) View(V) Tool(T) Debug(D)

> B 3L 2 RR
-

Paste Add Del Read Toggle Edit Find... Replace...
i Delete Comment Comment only | BookMark BookMarkes
Edit BookMark Find/Replace
x] . . — i
¢ ProjectView - x [@Basic1 x
- [y ETSys_Test 1 ERRSYITCH = 3
i [B] Besiet. bas [0] % base(0) "select axis 0
B‘?Config files 4 1 "pulse stepper or servo
5 dpos = 0
4] units = 100 pulse amount, 100pulses per mm
7 speed = 200
8 accel = 20000
3 decel = 20000

® Operate via Mouse

Also, choose the program, then right click this program, one window will appear, click “add

comment’ or “delete comment” to achieve functions.

B Basicl x

1 ERRS¥ITCH = 3

z base(() ’select axis 0

3

4 atype=1 ‘pulse stepper or servo

3 dp(_)s Go to define of atype F12

4] units lses per mm

7 speed 4 Undo Ctrl+Z

24 accel

o decel

10

11 Ihile% Cut Ctrl+X

12 . Copy Ctrl+C )

13 1 to open motlon

14 Paste Ctrl+v

15 Add Comment tion to stop

%? E]L',;-J Del Comment

%g vend & Find Ctrl +F

20 E Replace Ctrl+H

21 end

22 Select All Ctrl+A

23

24 "move |l Toggle BookMark  Ctrl+F2

9 sub 4 ® Toggle Breakpoint Fa PR ,
26 1+ ance = © distance debug output
27 n:

28 end s

it

> In menu — “Edit”, “Insert TAB” and ‘“Remove TAB” are used to control program

indentation. For example: operate “remove TAB” for “FOR”, one time, it will indent once.
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File(F) Home(O) Controller(C) Edit(E) View(V) Tool(T) Debug(D)
EI - = e R =R
= —
B Copy ‘é} I_) "| |4= : - Q ~
Paste Read Toggle Edit Find.. Replace...
i Delete Comment Comment only | BookMark BookMarkes
Edit BookMark Find/Replace
Ix] . .
% PrOJeCtV|eW v I x |4= Remove a TAB |
o« [[yETSys Test 1 ERRS¥ITCH = 3
e g 2 base(0) "select axisz 0
b B| Basiel. bas [0] 3
E{?Cmfig files 4 atype=1 ’pulse stepper or serve
5 dpos = 0
3} units = 100 pulse amount, 100pulses per mm
T speed = 200
3 accel = Z0000
9 decel = 20000
10
11 I%Ihile 17 laon
12
13 fif in(0) = on then 'input 0 to open motion
14 : testnove(1000)
15 wait idle “wait for motion to step
16 ] delay (1000 " delay
17 end if
13
19 vend
20
21 end

> “Read-Only” means the program can’t be edited. Click “Read-Only” in Edit, then program
files under current project are in read mode. Click again to cancel it.
File(F) Home(O) Controller(C) Edit(E) View(V) Tool(T) Debug(D)
w B diR] e 2 RP
[l Copy 55) l—) | [4= | L + QB
Add Del Read Togagle Edit Find.. Replace...
ED&|EtE Comment Comment only | BookMark BookMarkes
Edit BookMark Find/Replace
> “Toggle BookMark™ (set / delete book mark) is used to add the bookmark for Basic / PLC

program, then you can find one certain program quickly. And in “edit bookmark”, used

program line can be checked. For the Basic program that has been set the bookmark, one

green column line will be shown at the beginning, for PLC program, one M mark will be

shown. There are two methods:

Edit(E) View(V) Tool(T)

14= D u ¥ Next BookMark]

Debug(D)

- MEYE

Read Toggle Edit Find... Replace...
only | |BookMark BookMarkes
BookMark Find/Replace
& Basi x
1 RRS¥ITCH = 3
2 base(0) *select axis 0
E atype=1 ’pulse stepp o SErVO
dpos = 0
6 ) 4
T Edit BookMarkes
a
9
i [ ok
} é Basic1.bas,line:4 Bemil
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® Operate in Menu

Select one certain line program of Basic / PLC, click Edit — Toggle Bookmark. Click it to set, click

again to delete it.

File(F) Home({O) Controller(C) Edit(E) View(V) Tool(T) Debug(D)

B ENNE g ER

Add Del - Read Toggle Edit Find... Replace...
EDEIEtE Comment Comment only | BookMark BookMarkes
Edit BookMark Find/Replace

® Operate via Mouse

Select one certain line program of Basic / PLC, right click the mouse to set directly.

|__;"¢> Add Comment

Del Comment

B i

Find Ctrl+F
=' Replace Ctrl+H
Select All Ctrl+A

B Toggle BookMark  Ctrl+F2

> In menu “Edit” — “Find”, you can find needed information.
Edit(E) Tool(T) Debug(D)
3| |4= "o . .-_D‘ E,—Hl
« Read Toggle Edit Find... Replace...
only | BookMark BookMarkes
BookMark Find/Replace
x B B4 Find ~
]2- Find what: - Find next(F)
3 L
1 Find in: Current file N
5 Frint all
& Reverze zearch Match whele word ornly
T
g Match caze Cameel
10
> In menu “Edit” — “Replace”, you can find and replace needed at the same time.
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Replace

*

Find what: |

- | Find next(F)

Replace with:

Match case

Find in: Current file =

Reverse search

Replace(R)

Replace A110AD
Mateh whole word onlw

Cancel

1.11.2. Edit PLC

RTSys provides two programming methods, LAD (ladder of diagram) and IL (instruction list). And

these two can be switched directly, not case sensitive. For LAD, it is intuitive. For IL, you should

be familiar with PLC commands. For PLC command, RTPIc helper manual can help you.

File(F) Home(O) Controller(C) Edit(E) View(V)

LAD

—-LAD--

Neooz

Tool(T) Debug(D) PLC(P)

TG B O O £

LD LDI  LDP LDF STL Compare OUT Function LBL

o | e + 1 o 7 E [[l]_)

1L ] —® - e »

Harizontal Vertical Horizontal Vertical TolL Register Cross Add  Insert

line line line clear line clear usage list reference table | one row column
Convert Tool Grids

—  —E2E

@ixis Init |

Initialize
on

axls parameter initialization

o
— | ——EXE

@RelativeMove |

rising
edze ON

—IL--

relative motion

31



Zmotion RTSys User Manual Version V1.5.2

1 1d mBOOZ

2 exe @Axls Init

2 1ldp m0

4 EX¥E @RelativeMove

5 end

6 1bl @Axis Init

T 1d mBOoo

5 EXE @E4SE(0, 1)

S  EXE @UNITS = 100,100
10 EXEE @ACCEL = 1000, 1000
11 EXE @DECEL = 1000, 1000
12 EXE @SFEED = 100,100
1% EXE @DPOS = 0,0
14 EXE @MPOs = 0,0
15 sret
16 LEL @RelativeMove
17 1d mBOoo

18 FEXE @E4LSE(Q, 1)

1%  eze @Trigser

20 exe @MOVE (300, 400)
21  sret

> How to Edit

Open PLC file, and in menu, find PLC, there are many buttons, you can insert buttons to achieve

corresponding functions.

File(F) Home{0)  Controller(C)  Edit(E)  View(V)  Tool(T)  Debug(D)  PLE(P)

. . P - = Iz
= ~ | &5 3 3% ZIB
LD LDI  LDP LDF STL Compare OUT Function LBL | Horizontal Vertical Horizontal Vertical TolL Register Cross Add  Insert
line line line clear line clear usage list reference table | one row column

LAD Convert Tool Grids

In corresponding unit, double click or enter the command directly. It can enter the command or

modify parameter, please remember to click OK. And the character should be English state.

—{LBL @Aixis_Tnit
axls parameter
initialization
ME000
—  b—tEzE @B4SE (0, 1) !
run mark axls No. Enter: | EIRENN L “ Cancel Help
on
HEZE @UNITS = 100,100
HEZE @ACCEL = 1000, 1000 |
HEXE @DECEL = 1000, 1000
HEZE @EPEED = 100, 100 |

The “...” button is used to open PLC command inputting frame, it can select command and

command operands:
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Enter PLCInstruction =

=l Common 4 Instruction | - 0K
i

LD Diseription LI Cancel

LDI
LDP LD ME000
LDF Lo'n
AND

ANI

ANDP

ANDF

OR

ORI

ORP

ORF

ORB

ANB

MY

MP

PN

ST

RET

PLS

PLF

ouT

SET

RST -

M- 8000 -] o

And please note END must be edited at the end of the program, otherwise, it can’t run.

In addition, Basic program and PLC program can call each other. In PLC, use EXE@ command to

call Basic command. More details, please refer to PLC manual.
> How to Debug

When the PLC program is edited well, in menu “Debug” — “Start/Stop Debug”, click once, enter
debugging mode. While debugging, for LAD, green means conducted, red means disconnection,

and it will show current value of register above the register.

Note: for LAD mode, don’t support breakpoint debugging, for IL, it supports.

File(F) Home(O) Controller(C) Edit(E) View(V) Tool(T) Debug(D) PLC(P)

Debug
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N200Z
— Il ——FXE @ixis_Init |
Initialize axls parameter initialization
ON
Mo
— ma ——{FYE @RelativeMove |
rising relative motion
edze ON
HLEL @hxis_Init
axls parameter
initialization
N2000
— M ——{FXE @EASE (0, 1) |
run mark axis HNe.
oN
HEXE @UNITS = 100, 100 |
HEXE @ACCEL = 1000, 1000 |
HEXE @DECEL = 1000, 1000 |
HEXE @SPEED = 100, 100 |
> How to Write Value

While debugging, select one content, right-click the “write value” to open the window, then you can
edit or modify bit variable M / byte variable D values quickly. Below takes one example to write
data ON or OFF for MO: it only shows current selected content’s register, click “Forced ON”, then

MO state will become ON from OFF, which means conducted, green.

ME002
—{ Il ——E3E @ixis_Init
Initialize axls parameter
ON Write value
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Write value

Effective immediately

Register:  mzo0z -

Forced ON Forced OFF Forced DH/OFF

Delay effective

Register ... Walue Bez type 0K

ma002 0

Cancel

> How to Note

There are 3 ways to add the comment: use PLC to note the command, right click “Notes Edit”, menu

“Controller” — “Notes”.
® Note Command: /

Use this command to note, note should be at another new line, usually add the note before one

certain functional module to compensate this function’s corresponding information.

ni'tialze Farameters

NE002
—  ——CALL @InitSub

N800z

® Note Edit

Select the component, then right click “Note Edit”.
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N3o02
—  —CalL @Tni t5uh
Mz002
//8hov select all Ctrl+A
NZ0
— o]
Jsooo ]E Clear Delete P05 (0)
o Cut Ctrl+X
Copy Cirl+C 2
IPOS(1)
[ Find Ctrl+F
{{Coo1 [ Replace Ctrl+H
Add one row Shift+Insert
dd hift
_|= Del one row Shift+Delete oy 1
ﬂ]]: Insert column
Append column
B Toggle BookMark  Ctrl+F2 -|D]|[O'u' ]
v Motes Show
MNotes Edit
Notes Update DHOV !
Edit Notes *
Register Hame Hotes
M8002
= ~

Cancel

® “Controller” — “Notes”

In menu, click “controller”, then find “Notes”.

File(F) Home(O)  Controller(C)  Editf)  View(V)  Tool(T]  Debug(D)  PLC(P)

= BMEERNE®

Connect Compile Add to Settings Make MNotes
M Al project Zarfile
Controller Praoject Indicator

“System Notes™: mainly for PLC special relay M and special register D.

“Project Notes”: you can enter register name and notes, which is similar to “note edit”, and it

supports notes importing and exporting.
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View Motes =
Swstem Hotes I |Project Hotes
Register Mame Hotes -
M8000 M8000 | NEEETE
M3001 M3001 |EXPT|
Ma002 Ma002
ME003 M&003
M3004 Ma004
Ma011 M&011
Ma012 Ma012
0K
M3013 M3013 | |
Ma014 Ma014 7| cmea |
. ] S

1.11.3. Edit HMI

HMI programming is used to show information in display screen, using TOUCH method to execute
corresponding operations. In menu, “view” — “control class”, select needed component. More details,

please refer to RTHmi manual.

File(F) Home(0)  Controller(C)  EditE) y View(V)  ToolT  Debug(D)  HMI(P)

© Show thumbnails ﬁ {EE*, = _‘:'\WLHH}$“I\E |=_| g ﬁ g 0 Grid L‘ Lz La More0
Layer

New Import Background | g ghow details Control | Text Picture KeyTrans | =1 ] IQ‘ @‘f Modifying multiple Hmi | Property ~ Quick Control name 5‘ Sz Sa More[0
window window  preset Class | b Lib -
how Language/State

‘Window

Addresses  setting picture lib
Resource Arrangement edit

ProjectView ~ # x Control Clasg ~ » x dsingle move.hmi x

« Vector graphics B

©»

) Line/Polyline/Polygon |
[ Rect

.5 Bezier

(O Ellipse/Arc/Sector
= Seale
B Table
Import

4 Control
StaticText
[&] StaticPic
D BitState
=¥ WordState
& BitModify
& WordModify
B sitswitch
‘@ WordSwitch
&2 Button
{5 KeyButton

= st

123 Value

ABC String

Projectview | LabelView = slip N

Before running, please set HMI file at first. Click menu HMI — Hmi Setting, and do configuration

in Hmi setting window.
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ProjectView  + ¢ = Control Class  «  » |7single_movehmi - | Property

Base featurs

Vector graphice - | WSt

Text adapt

Pasition and size

It can be seen here shows and sets properties. For “Position and Size”, it sets the resolution according
to display screen size, common screen is 7inch, the size is 800*480. If the screen is 10.1 inch, the
resolution should be 1024*600. For “Init Sub”, it is the function that is only called once after
powered on, which is defined in the Basic file, and the function definition must be global
(GLOBAL). For “Period Sub”, it is the function that is scanned continuously, also, defined in the
Basic file, and type should be global. However, these two functions are optional, depend on your
real needs. Except these two, custom component drawing function or refresh function, or component

action “call sub” can be used to call Basic function.
--how to open window / component “Property” window--

A. in the soft left HmiView, it can check all windows and components of this HMI. In the window
name, right click menu “window property”, then you can edit window information. And double

click component name can open component property window quickly.

HmiView X
(- 6:CharPadLower -
7:CharPad-Upper
3:NumKeypad
= 10:5tart

- 1iWalue 1{Value)

- 2iWalue 1{Value)

- 3iStaticText3(StaticText)

- diStaticText3(StaticText)

- B Text5(5tring)

- B:StaticText3(StaticText)

- TiStaticText3(StaticText)

- 8:BitSwitchB(BitSwitch)

- 9:BitSwitch8(BitSwitch)

- 10:5taticText3(StaticText)

- 11:TextS(String) -

LabelView | HmiView

B. open HMI file, in the HMI window interface, click edited component, then in the software right,

the component property window will pop up, like below left image, then in the HMI window,
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click empty place (in the HMI interface), corresponding HMI property window can be opened.

And click empty place (out of the HMI interface), HMI system configuration window will be

shown.

Property component property ~ * x Property  background property ~ # x
Base feature - Base feature
Object ID 32 Window Num 10
Object Name Button30 Window Name Start
Layer BottomLayer Window type Base Window
IfValid Show Monopoly False
Valid Control False Appearance
Safe timems 0 Back Color O0OFFFF
Bind VKey No Key If Draw Edge False
Bind PhyKey 0 Use PictureLib None
Appearance Public Window1 None
Use Picturelib None Transparency 100
If Draw Edge False Position and size
If MakePic False Left 0
Label Top 0
Textlib Width 800
Format text(0) clear coordinates Height 480
Format text(1) clear coordinates
Action
Action Call Sub
Action when up False
Action Sub clear dpos()
Position and size
Left 600
Ton 272 -

Axis Parameters Help | Property Axis Parameters Help | Property

Above property specific parameters, please refer to RTHmi manual.
--how to build one new HMI file to run--

a. build one HMI file in the project, add autorun No.

b. open “Hmi system setting” window, set screen position and size (resolution), starting window,
etc.

c. edit HMI file, build the window, add components, open corresponding “property” window to set
window and component functions.

d. build new Basic file, and edit Basic sub function that is called by HMI component.

e. in “Hmi system setting”, add init sub and period sub, then add subfunction name at the component
action of Basic program to be called.

f. connect to controller or simulator, download the program. If no controller, it can connect to xplc

screen to do simulation.
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1.12. Help Documents

RTBasic Programming Manual: https://www.zmotionglobal.com/pro_info_290.html

RTHmi Programming Manual: https://www.zmotionglobal.com/pro_info_291.html

RTPIlc Programming Manual: https://www.zmotionglobal.com/pro_info 292.html

RTVision Programming Manual: https://www.zmotionglobal.com/pro_info_289.html
Product Model Selection: https://www.zmotionglobal.com/pro info 287.html

Others: PC programming manual + routines + quick start: Zmotion Download Page

VV YV VY VYV

Learning Articles: Zmotion Support Page
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Chapter II Operations of Controller

RTSys can connect to Zmotion motion controller through EtherNET / RS232 / RS485 / Local
interfaces. After communication, in RTSys, you can read controller related information and can set

controller, such as, read controller state, modify IP address, update firmware, etc.

--how to operate quickly--

Name Image Mark Description
Controller
Connect E‘@ Connect to controller / simulator
ad
Disconnect [ ] ;|;| Disconnect to controller / simulator
= .
7 ¥ Download project into controller / simulator’s RAM,
Download RAM L
ram don’t save when powered on.
7%y Download project into controller / simulator’s ROM,
Download ROM kg
rom it will be saved when powered on.
Check controller state information: controller basic
State the controller information, ZCan node information, slot node state,
communication configuration, etc.
Firmware controller :[n]: Update controller firmware version.

Check controller current time, and support custom

1@

System Time

controller time or synchronize with PC time.

Modify controller IP address, also can check current

S

Modify IP address
controller IP address.

Compare current PC project file with controller file,

Compare Project o
‘ whether they are consistent.
Lock the controller through password, when locked,
Lock Controller [al host computer program can’t be downloaded into
controller.
' Unlock the locked controller, enter the correct
Unlock Controller [a=]

password to unlock it.

Restart the controller, then it needs to connect to

O

Reset the controller

RTSys manually after powered on.

Project
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Compile all files under the project, but don’t

Notes

Note the register of project file.

Indicator

ON / OFF ALM led of connected controller.

Compile All o
= . download into controller.
pp— Add the file into current project, support adding
Add to project e
program file, font file, image, etc.
Settings -_lf} Reserved
Generate specified ZAR encryption file, it can be
Make Zarfile @ encrypted by password or controller ID binding, the
file suffix should be .zar.
Down Zarfile @ Download ZAR encryption file into controller ROM.

2.1. Connection

2.1.1. Connect RTSys to Controller

Click “Controller” — “Connect” — “Controller” to connect with controller.

RTSys supports connecting by serial ports / ethernet / PCI / Local.

Connect to Controller e
coM (B - | 38400 - |NoParity - |0 S Connect hutoCormect
IF 127.0.0.1 » | 500 - Connect IF Sean
FCI Lacal - Connect Disconmect
Hative IF: 172.16.19.46 - 0K Cancel

Serial port parameters: COM (serial port No.), 38400 (Baud Rate), No Parity, 0 (serial port ID,
usually is 0).
IP: controller IP address, the connection waiting time.

PClI/Local: PCI card No. / connect to MotionRT.
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(1) Connect by Serial Port:

Step 1: use one serial port cable to connect with PC (please note their serial port parameters should
be consistent, controller serial port default parameters: baud rate 38400, data bit: 8, stop bit:

1, no parity).

Step 2: in RTSys, open the “Connect to Controller” window (above), corresponding valid serial
port of the PC are shown in first row “COM?”, select needed serial port No., and parameters,

set baud rate, parity bit, etc.
Step 3: after that, click “Connect” to do connection.

Step 4: check the result, when connected, it will show success information in the “output &

command” window that is at the bottom of RTSys interface.

If you use USB to connect, virtual serial port No. will be generated automatically, then select serial

port No. to connect.

Connect to Controller

Com || = 133400 = Mo Parity = |0 - Connect AutoConnect

Ir ‘2?.0.0.1 t ‘ 500 l— Commect IF Scan

serial port baud rate parity serial ID (0 is OK) )
PCI Local } B Connect DIizconnect

Hative IF: 172.16.19.53 - 0K Cahcel

If connection failed, please check according to below steps:

» Check serial port connecting cable, whether it is a cross cable.

» Check serial port parameters (COM No., Baud Rate, etc.)

--open PC “device manager” — “port” — “COM” — “COM Setting”, check it, controller serial port

default parameters are Baud rate 38400, data bit 8, stop bit 1, no parity--
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A

IR EBEA) EEN) BEH)
L === 7 oAl
v & PC-201907030ZXC
== |DE ATA/ATAPI $3135
= WSD FIEIEEER
O wEss
- BRI
G TR
= FIEELE
= FIEIHL
& B0 (COME LPT)

§ EEE0 oM

O iHEHL
s
i AFEEmAEE
i wsEs
i BE. IR
) sEaEmEeE

§ ERScREEE
P S
iz ExiRE
[ EEESE
i EmmaEs

= BURE TaEs HEEE T 'R

{i/FH(B): 38400
FEEED): 8
SHEREP): &

FIERES): |1

<

mEslf): &

A

--in “COM settings” — “advanced”, you can change the COM port No.--

FERGAER)

COM1 IRz X
=M FIFO £EME(ES 16550 3 UARTI(U) _
w’E
paz =2 nea= (BEEN S e o
TERERE LIRS,
2HAED)
HEEER): & ' =04 (14)
EEEAED: b4l ' s0e (16
com s

» While connecting to controller through serial port, corresponding controller serial port must

be configured as MODBUS slave station protocol mode (default mode), and when power-off

and restart it, the mode will be resumed.

» See whether COM port is used by other programs, like, serial port debugging, etc.

» Check whether there is enough serial port hardware on PC side
» Change the serial port cable / test PC.

(2) Connect by Ethernet:

When select IP

range.

in IP address list, it will find available controller IP address in current local ethernet

The controller default IP address is 192.168.0.11, and in “Connect to Controller” window, local IP

address can be shown. Please note “PC IP and controller IP should be in the same network segment,
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that is, front three segments are the same totally, only the last one is different, so PC IP should be

192.168.0.xx”.

For some controllers, there are 2 ethernet ports. For example, VPLC5XX controllers, LAN 1 and
LAN 2. (LAN 1 default IP: 192.168.0.11, LAN 2 default IP: 192.168.1.11)

--how to check local IP quickly--
Please note to set wired ethernet IP and no-wired ethernet IP.

In “Connect to Controller” window, easy to see local IP.

Connect to Controller =
oM |E| 33400 * | Mo Parity ~ |O z Commect AutoCormect
Ir 127.0.0.1 ~ || 500 - Connact IF Scan
FCI/Local - Commect Disconnect
Hative IF: 172.15.19.45 - 0K Canecel

When there are several controllers on the same network, and in IP list, no more that can be found,

use “IP Scan” to check others.

s

IP Scan =

IF Start: | 192.188.0.1 IF End: 192.168.0.254

Scan Stop

0K

Cancel

--how to modify IP--

When PC IP and controller IP can’t match, we can modify one of them.

® Modify PC IP

Check whether your PC IP protocol version 4 is “192.168.0.xxx”, front 3 segments should be the
same as controller’s, and the last one can’t be the same, because the controller default IP is

192.168.0.11. If the PC IP segment 3 is also different, please modify corresponding subnet mask as

0. After that, do connection.
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0 LR s W Lokm R Internet HMAEE 4 (TCP/IPv4) [BiE %
=R (e =5
= | EEEER: MEMEITSHTEE, WaLEESERG 1P E8. T, FEENA
FEEFEESINEEESM IP 28,
1Pvd =38 P Realtek 1
=2
Pty O EFEEE 1P #8iHO)
et WEREATI G mmTmEm P e
B ¥ % Qos 2 1P H54E(D): 192 .168. 0 .111
A Internet I e | . . . I
HEE (O o S
2 Microsd| .
4 Internet BEARIA(D): 192.168. 0 . ]l
=50 o BEEEEH
! L SEEREE EFEHE DNS RS S iEHLB)
< (@ EFATE# DNS REEEHHE):
L =it
FEFEARE]
i DsmRFas0 =3

® Modify Controller IP

At first, connect to controller through serial port, then get controller IP, then you can modify it
according to below methods.

Method 1: click “controller” — “modify IP”, then corresponding “modify IP”” window will appear,
usually ethernet port 1 IP is shown default, you also can switch it to see 2 IP. Then in this window,
you can enter new IP directly, then click OK. After that, do connection again through this new IP.

Attention port 1 and port 2 can’t be the same address.

Modify IP address

# Hetwork ports 1

IF of ewrent controller: 127.0.0.1 “

Hew IP: | | Cancel

Method 2: click “controller” — “controller state” to check IP address, or send the command to get IP,

then use IP. ADDRESS to send new IP to modify directly.

Output X

Command: IP_ADDRES5=192.168.0.22 Send Capture Clear

Output | Find Results
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NOTE: after modification, connection between controller and RTSys will break, then please select

new IP to connect again.

(3) Connect by PCI

This connection is only for Zmotion PCI series motion control cards. It scans PCI motion control
card No. inserted in IPC, then find corresponding card No. to do connection. But before that, please

install the drive according to card user manual.

(4) Connect by LOCAL

This connection is mainly used for RTSys and MotionRT to do real-time communication. Control
cards can be XPCI / XPCIE serial cards. At first, insert the card into PC / IPC card slot, then install
MotionRT drive according to user manual, next open MotionRT software to do some configurations,
then click “start”, at this time, in RTSys — Local, MotionRT can be scanned. Select related MotionRT
to connect. And one MotionRT sequence No. corresponds to one motion control card.

Whether the connection is successful or not, check “output” window.

Connect to Controller

oo 1 » | 38400 ~ |Mo Parity - |0 - Connect AutoConnect

IF 127.0.0.1 = || 500 - Comnect IF Scan
PCI/Local || - Conment Disconnect
Hative IF: 172.16.19.46 - 0K Cancel

2.1.2. Connect RTSys to Simulator

RTSys supports offline simulation, which means simulate and test in advance when there is no

controller.

Click “Controller” — “Simulator”, then it will connect to simulator automatically and open it directly.
And there will be indication in the “output” command. Please note don’t close the simulator window,

you can click “-”, not click “x”.
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¢ Simulator E X
AR BB Ledl Ledz
Oo O: O2 O3 O¢ Os5 Os O - e e

Os O O O Oi1z Otz Oiwie O1s iﬂ. .
Ows O17 012 O19 Oz Oz Oezz Oz23 nE | BT |
~EBEFE
ISR ID HiNgE3 IEI
T CE ] ID HRigesd |u
LT |U HiBES |El
R HE
Oo O O: O: O+ Os Os O7 Oe: O O O
7 Output x
_Comnected to Controller:VPLCExx-5imu Version:b. 20-20240725, L

Command:

Send

Output | Find Results

Capture Clear

And it can be seen there are many functions, 10 simulation, encoder simulation, HMI functions, etc.

and you could switch it into English simulator: click W& — &7, then pull down the list,

choose English, click “f§iL”, then it will pop up one window that tells you to restart RTSys for

making it valid, so please restart it manually.

se= Simulator

o = >
PHNER Ledl Led2
Oo0 O! Oz O3 0O4¢4 Os Os
Os Me Mo O Mz M3 Mg DlQil. .
i = |
o wno  cox EE ma‘@% | ——
- mAL CoM |255 i;.% | —
; wHz  col W ‘ﬁ -
_m| ¥3.0.0.1 Build250519. 15 B |
[ i s o2 |_|:3 ErEErerEErE ¢ O O

e [ En |
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zsimu >

|, EEReEaE,

Now, it can be seen it becomes English Simulator:

wem Simulator = b4

)
Power Ledl Led2

Oo O Oz O3z O4¢4 O Q>Os O-r
Os O O O Oz Oz O14 O1s lil . .

O 017 Clis Ots O20 21 Czz 23 Se‘tting‘ Show |

ENCODER
ENCODERO i ENCODEER3 ]
ENCODER1 0 ENCODER4 ]
ENCODER2 0 ENCODERG o
OF

Oo O: Oz O: O« O Os O O= O¢ Ow O

EXT 100> [

--IN--

When there is no external input device, in RTSys simulator connection, you can operate the IN
simulation, specifically, check corresponding port to open it, for example, check 0 to open IN 0,
check 1 to open IN 1.

=OP--

It is used to watch whether the output port outputs the signal.

—-ENCODER--

It is used to input corresponding value for ENCODER, while using, please set ATYPE as the type
that is with encoder.

-—-Show--

When your project includes HMI, click it to simulate HMI interface.

NOTE: when IO is not enough, click “EXT 10” (expand 10) to simulate more 10s, 64 10 can

be extended.
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For example: one certain HMI simulation:

xple screen X
T I dwime G Bawte 27 07
Tite Bimieeny Hut. Sl

File Name

X 0.000

T:  0.000

Z: 0,000

At 0,000

B: 0,000

C: 0,000 @ @ @ .@, -

2.1.3. Disconnect

Al
.

Disconnect

When RTSys is connected to controller or simulator, use “Disconnect” button to disconnect directly.

Specifically, there are 3 ways to do disconnection:

> When connect to controller, power-down controller will lead connection between controller

and RTSys break. However, recommend disconnect at first, then power-down the controller.

> When connect to simulator, close the simulator window can disconnect, but not
recommended.

> When connect to controller or simulator, close RTSys software, then the connection also
breaks directly.
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2.2. Download Program

Download means download the edited program in the RTSys to controller or simulator, then do

operation. If it only compiles the program, can’t download into controller, and can’t run normally.

Notes:

> It must build the project at first.

> It must do connection (controller / simulator)
> One of one file must set Auto Run Task No.

2.2.1. Download into RAM / ROM

FAANN AL
ram rom

Download Download
RAM ROM

--Download RAM--

Download project into controller RAM, when downloaded, it will run immediately, but current

downloaded project can’t be saved when powered-off.

--Download ROM--

Download project into controller FLASH, when downloaded, it will run immediately, and current

downloaded project can be saved when powered-off.
--NOTES--

> When program appears “error”, it can’t be downloaded successfully, please check whether

controller model supports, for example, ZMCO0XX don’t support “Download RAM”.

> When program appears “warn”, it can’t be downloaded successfully, please check whether

the auto run No. is set for the program file.

> If the file is large, recommend you compile it at first, then download it. That is, click

“Controller” — “Compile All”, then Download, in this way, speed is faster.
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2.3. Controller State
After connection, current controller state and information can be checked through “Controller” —
“State the controller”.

“controller state” is mainly to view controller information, which includes controller basic

information, ZCan node state, slot node state, communication configuration.

Axis features list:
0: Step Encoder
1: Step Encoder
2: Step Encoder
3: Step Encoder
4; Step Encoder
5: Step Encoder

Controller State =
VirtualAxes: 64

Realaxes: 32

Taskes: 2

Files/3Files: 111/8

Modbus0x Bits: 8000

Modbus4x Regs: 60000

VR Regs: 000

TABLE Regs: 320000

RomSize: 125000KE
FlashSize: 2621449KB
SoftType: VPLC532R
RTVersion: 5.200-20190615
Build Date: 20250514
IpAddress: 127.0.0.1
HardVersion: 75320
ControllerID: 1234
Zvlibversion: 1.6.1
RTHmiVersion: 10300({20250515)

IBasicInfD ZCanNodes SlotONodes Communicationlnfol

It can be seen there are 4 parts in total:

BasicInfo: show current connected controller’s basic configuration parameters
ZCanNodes: show information of connected CAN expansion module
SlotONodes: show information of EtherCAT and CAN

CommunicationInfo: show CAN communication related parameters

2.3.1. Basic Information

Parameter Description
Virtual Axises Max virtual axes
RealAxises Max real motor axes
Taskes Max tasks
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Files/3Files Max files / max .Z3P file

Modbus0x Bits Valid MODBUS bit register space
Modbus4x Regs Valid MODBUS word register space
VR Regs Valid VR register space

TABLE Regs Valid TABLE array space

RomSize ROM size

FlashSize Flash size

SoftType Software type

RT Version System software version + firmware version
Build Date Firmware version generated time
IpAddress Controller IP address

HardVersion Hardware Version

ControllerID Controller unique 1D

ZvlibVersion Vision library file version

Axis features list Axis type list

2.3.2. ZCan Node Information

Controller State o
CanID HardTD hrizes Mz Ir MOt LEVIEEN Mot
Local 4640 (ZMC454) 64 27 (0-26) 15 (0-14) 0 2(0-1)

Basiclnfo | ZCanModes | SlotONodes Communicationlnfo

The CAN ID shows local, and it shows the hardware is ZMC464 controller, followings are it’s local
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resources, it has 64 axes, 27 digital inputs, 15 digital outputs, no analog input (MaxAin), and 2

analog outputs.

If there are more CAN devices, it will show in behind line.

2.3.3. Slot 0 Node Information

For single-bus, then the slot No. will be 0.

»  Ifthere is only EtherCAT, slot 0 is EtherCAT.

»  Ifthere is only RTEX, slot 0 is RTEX.

For dual-bus, slot 0 is EtherCAT, slot 1 is RTEX.

»  If there are EtherCAT and RTEX bus, slot 0 will be EtherCAT, then slot 1 will be RTEX.

For Example:

RAPIDSTOP(2) BHERE

¥AIT IDLE(0) #wEE D RET EEE s ik Hihh M e

SLOT_SCAR () 0 41bh 1ah0h 0 3 32 (32-63) 16 (32-47) 0 0
SLOT_START (0}

RODE_TO (0, 0)=96

=R e ) SR N

Q‘I

29 EAEE ICanTis | BR0TS | BREES

It can be seen there are 2 parts:

> Left is one very basic EtherCAT initialization program. Actually Zmotion provides one

general EtherCAT initialization .bas file (Bus Init), you only need to set corresponding

variables according to real situation.
> Right shows EtherCAT devices’ information from row 1 to row N.

Node 0, and the hardware manufacturer ID is 41bh (Zmotion Technology ID), hardware
manufacturer device ID is 1abOh (Zmotion E1024088), the DIP code is 0, 8 means § expanded axes,

32 digital inputs and 16 digital outputs, no analog input and analog output.
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2.3.4. Controller Communication Configuration

--CAN information & RS232/RS485/RS422 serial port information--
See below image, it can be known:

Now CAN communication configuration: CANIO_ADDRESS = 32, CANIO ENABLE = 1, then

it can be known the controller is ZCAN Master main station module.

In addition, CAN bus communication speed ratio is 500kbps, then CAN is in enable state. If you
need to modify CAN communication, modify CANIO ADDRESS and CANIO ENABLE

parameters.

Port 0 is RS232, state is ModbusSlave, address is 1, VR and MODBUS registers are two

independent areas.

Port 1 is RS232, state is ModbusSlave, address is 1, VR and MODBUS registers are two

independent areas.

More details, please refer to SETCOM parameter.

Controller State

CAN communication settings:
CANIO_ADDRESS = 32, CAMIO_EMABLE = 1
ZCAM Master

CAN baud: 500kbps

CAN enable: ON

Serial port configuration:
Port0:(R5232) is ModbusSlave Mode,
Address: 1, variable: 2 delay: 400ms
Baud: 33400

DataBits:8

StopBits: 1

Parity:0

Port1:(R5485) is ModbusSlave Mode,
Address: 1, variable: 2 delay: 400ms
Baud: 33400

DataBits:8

StopBits: 1

Parity:0

Port2: (R54232) is ModbusSlave Mode,
Address: 1, variable: 2 delay: 400ms
Baud: 33400

DataBits:8

StopBits: 1

Parity:0

Basiclnfo ZCanModes SlotONodes | Communicationlnfo
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2.4. Upgrade Firmware
When current firmware version can’t meet program operation, or some commands are not supported,
please update the firmware.

There are 2 methods: update in RTSys directly, or use zfirmdown tool to download zfm firmware

package, then do updating.
Let’s update in RTSys:
Step 1: download the new version firmware, and save it in your PC

Step 2: open RTSys, connect to controller, and click “controller” — “Firmware controller”, then one

window appears, current controller firmware version can be checked, then you can check the version.

Update Firmware 2
TypeString: VPLC 5xx-5imu Hard Verzion: 4640
SERTAL_HIMEER: | 1234 Soft Version: 5.200-20240729
Zfm File:

Browse

Cancel Tpdate

Step 3: click “Browse”, then open the file you saved of step 1.

Step 4: then click “update”. After that, it will open one window that indicates the controller needs
to be restarted to ZBIOS, then, please click OK to do reconnection (note: updated firmware version

should be consistent with controller hardware model, otherwise, it will report errors).

Step 5: after connect again, “update firmware” window will pop up again, now, system enters
ZBIOS state, the current model will show as “VPLC516E-ZBIOS”, please click “Update” again.

Then, it will download, don’t close it while downloading.

Step 6: when downloaded, “update firmware” interface will disappear, and in “output”, success

information will be shown.
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[ESESTTl e :

Controller reset to bios, Please comnect again!
Cunnected to Controller:VPLCE16E Version:5. 20-20231216.

Filename: D\RERY S EH Decktop'vpleblé 1.3 zv0828 rubnt 1216 cfume. zfm
feékms wix EETy Hhg
sosEs | BREs

Step 7: connect to controller again, and check controller state to check firmware.

2.5. System Time

“System clock” is inside the controller, which can be used to check current controller time. What’s

more, you can set custom time or synchronize with PC time.

System Time

Current time

Monday 2024-03-26 17:46:08

Hew time

Set ouztom time

Synehronize with FC oelack

--set custom time--

You can modify controller time as you needed, it includes day, year, month, data, hour, minute,

second.
--synchronize with PC clock--

Synchronize with your PC time automatically.

2.6. Modify IP Address

Please refer to above 2.1.1 Connection — how to modify IP address.
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2.7. Compare Project
“Compare Project” function is used to compare current project program with controller program,
and check whether they are consistent.

There will show “PC files”, and corresponding autorun No., then controller files, also corresponding
autorun No., the last will tell you whether they are same or not. Yes means same, No means not

same.

Note: for encryption, controller doesn’t support unloading the program.

Compare o5
Versiom of PC; |20 Version of Controller:
Fe File AutoFun Controller File AutoFun Same
Main.bas 0 Mo
Trans.bas Mo
Doc.bas Mo
Hmi 1. hmi Mo

Cancel

2.8. Lock / Unlock Controller

“Lock Controller”, you can set the password to lock the controller, in this way, PC program can’t
be downloaded into controller, controller program can be protected well. But please note generated

ZAR file also can be downloaded. Correspondingly, enter correct password can unlock it.

»  When controller is locked, no way to do debugging.
» Password can be digit, letter, special signals, but the length can’t exceed 16 characters.

»  When the password is forgotten, no way to unlock, please remember well.

Click “controller” — lock controller / unlock controller.
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X *
Lock Unlock
Warning: The paszword must be remembered. Warning: The password must be remembered.
Pessmaeil T — p—. Fassword: e | ) s
Confirm: |HHHHHHHHHHHH |
Cancel Unlock Cancel

2.9. Reset the Controller

“reset the controller” is used to restart the controller. After connection, click “controller” — “reset
the controller”, then open below window, click OK. The controller will power on again, please do

connection manually again.

RTSys

| Do you really want to reset the controller?

2.10. Project Operations

2.10.1. Compile All

Reserved
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2.10.2. Add to Project

Add to
project

This function is used to add file under current path or other paths into now project, files can be
program files (.bas / .plc / .hmi), font files (.zft / .ttf), graphic files (.bmp / .png / .jpg / .gif).
Actually there are 2 methods to achieve it:

> “Add to Project” by Menu

Click menu “controller” — “add to project”, then below window will pop up, then please find needed
file path, and select target file, open it. After that, corresponding file can be added, and which can

be checked in the project view.

5 X
<« v 4 > WEEEE > =@ > tEERGT v | D BE A ERWE »r
|R Y EETEE = -~ M @

> I BEAE

v s Zmotion' | Zmotion' | Zmotion

e Win 10 Proxed
= FiEEE O BMP.bmp GIF.gif JPEG.jpg PNG.png
- AR (E)
b FE
SN v| AllSupportedFiles (*bas;*.zlk ~
FIFHD) BiiE
> “Add to Project” in Project View

In RTSys left ProjectView, right click, then click “Add to Project”, followings are the same as above.

Note: usually, “ProjectView” is opened default, if there is no this window, please click “View” —

“Project” to open it.
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2.10.3. Settings
E
Settings

In this function, it can check current project path and version, also can set the compile platform for
this project. Generally, it can be used in C language compiling, and it supports customizing gcc
compile items, but different controllers are with different compiling platforms. For details, please

contact us.

Note: the breakpoint only can pause one single task. After adding, it can select whether to stop the

single task or the whole project.

Praoject Setting e

Froject Name: ENBIFE 3. HAHIRE \2. BEX G E\G Code - ZD'G_Code.zpj
File download sort # | 4 | Controller Type: IMC432 -

Main.baz .

Trans.bas Compiled platform: |arm32 .

Doc.bas —

Frogram Versiom: arme4
nolinux

Breakpoints pauze (xSdwin

Enable axiz config and EtherCAT confiz

2.10.4. Generate ZAR File

Make
Zarfile

It can compile current project and generate it as specified ZAR encryption file, in this way, it can
achieve independent downloading and protect the program. After that, no codes can be seen, but it

still can download the ZAR file into controller, then run it.
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2.10.5. Download ZAR File

Drown
Zarfile

This can download generated ZAR file into controller, it needs entering correct password or bound

controller ID.

More, please refer to Chapter XI How to Download ZAR File.

2.10.6. Notes

=

Motes

This function is mainly to do noting for register, including usage of system register, project register.

--System Note--: check the usage of register that has been noted by system.

--Project Note--: add the register and corresponding note information by yourself.

Operation Steps:
(1) Click menu “controller” — “notes” to open below window, then it can be seen system has noted

how to use registers.

View Motes -

System Hotes Project Notes

Register Name Hotes -

MB000 MB000

MB001 MB001

Ma002 Ma002

MB003 MB003

MB004 MB004

Ma011 Ma011

MB012 MB012

MB013 MB013 oE

Ma014 Ma014 v Cancel
4 4

(2) Here, you can switch into “project notes”, at this time, you can custom the register and notes,
please remember to click OK to save it.
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. bt
View Notes
Swstem Hotes Froject Hotes
Regizter Hame Hotes
Import
Export

Cancel

(3) Ifyou need to save customized note as others, please click Export, and set file name, select file
path, click SAVE. Then, .ini file will be generated.

(4) If you import notes into current project, click Import, and find .ini file to open it.

2.11. Indicator

w

ALM

In RTSys, you can open or close ALM led connected on the controller directly. This function is

mainly to find needed controller when there are several controllers connected.
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Chapter III Operations of Editing

RTSys supports program editing and program debugging.

File(F) Home(O) Controller(C) Edit(E) View(V) Tool(T) Debug(D)

2 &0k

e B =E

Add Del Read Toggle Edit Find.. Replace..
T Delete Comment Comment only | BookMark BookMarkes
Edit BookMark Find/Replace
--how to operate quickly--
Name Image Mark Description
Edit
Paste I:é Paste clipboard’s content into project file.
Y, Cut project file’s selected program content / elements
Cut oo

to clipboard temporarily.

Copy

Cut project file’s selected program content to

clipboard temporarily.

Delete

Deleted selected content of the file.

Add Comment

The whole line that is selected can be noted.

Del Comment

Delete notes of selected line.

Add one tab for the line where the cursor is.

Delete one Tab

Delete one tab for the line where the cursor is.

Go to Last Position

Jump to last position

Go to Next Position

Jump to next position

]

T

=
L=

Insert one Tab mp|

| =
=

P

Undo Undo last operation
Do Undo again Restore undo operation.
ON / OFF read-only mode, please note it is valid in
Read-Only =
@ basic file and plc file.
BookMark
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Toggle Bookmark Set / delete the bookmark for selected line in file.

Last BookMark Jump to last bookmark of the same project

Next BookMark Jump to next bookmark of the same project
Check file and line No. of the bookmark that was set,
Edit BookMarks
and it can edit the bookmark.
Find / Replace
Find needed content according to entered keyword
Find %
(the range can be customized)
Replace content according to entered keyword (the
Replace =
- range can be customized)

3.1. Commonly Used Editing

There are several editing functions that are usually used for you, including copy, paste, cut, delete,

add / remove a Tab, etc.
Following functions only can be used in menu “Edit” — “Edit”

B, B E R

Paste Add Drel Read
-@DE|EtE Comment Comment only
Edit
(1) Cut/Copy / Paste / Delete:

Used to edit Basic/Plc/Hmi program or component. They can be achieved by menu “Edit” or right-

click.
(2) Add/Remove a Tab:

It is mainly for Basic program to add or delete one Tab. If you need Tab several time, please operate
several times, and the length is fixed, no way to change it. also, you can press “Tab” button of the

keyboard directly.
(3) Go to Last Position / Next Position:
Jump former or next position for Basic/Plc/Hmi. And support jumping in the bookmark, in the result.
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(4) Undo / Restore Undo:

If you want to back to former operation, please click undo, if you don’t want to undo again, please

click corresponding button.
(5) Read-Only:

It is mainly for Basic / Plc file, click it to open or close “read-only” mode. First click, open it, click
again, close it. When it is opened, no way to edit the program. Therefore, please close it when you

need to do editing.

3.2. Add/ Delete Comment

> &

Add Crel
Comment Comment

Add program content as comment content or delete program comment content. After adding
comments to a line/multiple lines of a program, the commented content will no longer run, and after

that, the content will become green. When deleted, it will run again.

Operation Method:

1. You can open it in the menu bar "Edit" — "Add Comment"/"Delete Comment".

2. Select the target program line content, right-click "Add Comment"/"Delete Comment".

3. Add an English single quotation mark (') before the content to be commented on to comment on

base(ghxiszi) 1z
ATYPE=1 ' ATYFE=1
units=1000 Unl L5 |

the content.

ACCEL=1000 ACCEL=1000
DECEL=1000 DECEL=1000
SRANP=350 SREANP=30
SPEED=100 SPEED=100
DATUN_IR=-1 DATUN_IR=-1
FYD_IN=-1 FYD_IHN=-1
REYV_IH=--1 REY_TIH=-1

ALN TH=-1 AL _TH=-1
FS_LINIT=Z2000 F5_LINIT=2000
R5_LINIT=-2Z000 R5_LINIT=-Z2000
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3.3. Bookmark

Toggle Edit
BookMark BookMarkes

BookMark

It can be seen it includes above functions.
(1) Toggle BookMark

Used to add the bookmark for Basic / PLC program, then you can find one certain line program
quickly. For the Basic program line that has set the bookmark, it will show one green line. For PLC
program line that has set the bookmark, one M mark will be shown. And now only support adding

one single line once.
(2) Last BookMark / Next BookMark
It is used to jump between programs that have bookmarks.

You can achieve it through menu “edit” — “toggle bookmark”, or you can select the program line at

first, then right click popped window to set.
(3) Edit BookMark
Used to check which one program sets the bookmark, and it will show exact position.

Operation Method:

x

Cancel

Edit BookMarkes

Edit Code

Bemare

Femove #11

“jump the bookmark™: click one certain line’s bookmark to show this bookmark’s saving path, then
click “edit code” to jump to target path. Double click one certain line bookmark, it will go to target

bookmark position directly in current project.
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“remove the bookmark™: select one certain line’s bookmark, then click “remove” — “ok. If you need

to cancel all, please click “remove all” — “ok™.

3.4. Find/ Replace

R R

Find... Replace...

® Find

Search for target content in the current project/file, so that you can quickly locate the target content.
It can select the range, find reversely, etc., at the same time, it can support finding / replacing
registers in PLC, like, X/Y/M/T/C/S (for example, replacing X0 with M10 or replacing the
command LD MO with LDI MO).

Find <
Find what: - Find ILE}(tI::E::I
Find in: Current file -

Frint all
Rererzse search Matech whole word onlay
Mateh caze Cancel

It can be seen there is one “Print all”, it is used to print found content in “Find Result” window. And
specific file name, line No., and line content all can be shown. For “find result”, it can be opened in

menu “view” — “Find result”.
® Replace

Replace the searched target content with new content. It is convenient to quickly replace the same
content in the file with new content. RTSys supports selecting the replacement range, replacing a

single target or replacing all.
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Replace

Find what: | - Find next(F)

Feplace with:

Replace (R}
Find in: Current file
Replace A1104)
Reversze search Match whole word only
Match casze Cancel
> Replace: replace one single content. After entering “find what” and “replace with”, click

“Replace” once, then it will check needed information in the order of “up to down”, then
the target content will be shadowed. If no need to replace this one, click “find next”, if you

need to replace it, click “replace” again.
> Replace All: this will replace all needed information directly.

> Find in: here, you can select the range, including current file, selected content, all files,

current project.
> Reverse search: when it is checked, content will be found starting from down to up.

> Match whole word only: it will find information that is 100% matched with needed content.

For example, when you need UNITS, only UNITS will be found, UN, UNIT are wrong.

> Match case: whether to search for the content based on case. If this function is checked, the
search will only be based on the uppercase/lowercase characters entered in the search
content. Example: when the search content is entered as "units", if this function is checked,

only the lowercase "units" will be matched, and the uppercase will not be searched.

> Regular expression: reserved.
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Chapter IV “View” Window

File(F) Home(0]

Controller(C) Edit(E]

View(V) Tool(T)

Debug(D)

{} [&] Project [] Output

v| Status Bar

®© Aa7 XK

. il “Label O, Find result | Indent Line -
AxisParameter . . Language Font Theme Custom @ Reset window
v |__' Hmi & Emerge Stop Auto LineFeed v Stylev v layout
Window Show Reset
--how to operate quickly--
Name Image Mark Description
Window
ON / OFF “axis parameter” window, it can check
Axis Parameter EIEP
commonly-used parameters in motion control.
ON / OFF “project view” window, it can check how
== many files, file types, and auto run task No. in the
Project (=]
_ current file. And support axis configuration,
EtherCAT node configuration, etc.
—a ON / OFF “label view” window, then it can check all
Label oy
) SUB functions defined in basic file.
ON / OFF “Hmi view” window, then it can check
Hmi _r window information and component information
included in Hmi file.
Output b | ON / IFF “Find result” window, used to show results.
ON / OFF “output” window, it can check content,
Find Result Q
print running result, online input command, etc.
ON / OFF “help” window, used to show help
Help ?
documents.
. ON / OFF “Task” window, it will show when
Task iZI
debugging. It can check each task’s details.
o ON / OFF “Watch” window, it will show when
Watch L)
debugging. It can view variables, registers.
Emergency Stop @ Stop all tasks immediately.
Show
Language @ Change RTSys showing language, there are Chinese

70




Zmotion

RTSys User Manual Version V1.5.2

and English, after choosing, please restart it.

Encode

=

Convert the encoding method.

Font

Set program file’s font format, size.

Theme Style

Set RTSys software showing type (there are 4 styles).

Custom

&

Set window custom formats (there are 4 windows).

Reset

Reset window layout

Reset software window layout, resume as default,

please restart it.

4.1. Axis Parameter Window

Axis Parameter window is used to watch commonly used parameters in motion control, and real-

time change can be watched. This window is shown in the right side of the RTSys software. And it

can be opened or closed by menu “View” —

“Axis Parameter”. What’s more, some parameters can

be modified directly by double-click. But for only-read parameters, no way to change them here.

Axis Parameters

I Briz select

Parameter select I

COMMENT
ATYPE
ATYPE Info
UNITS
ACCEL
DECEL
SPEED
CREEP
LSPEED
MERGE
SRAMP
DPOS
MPOS
ENDMQVE
F5_LIMIT
RS_LIMIT
DATUM_IN
FWD_IN
REV_IN
IDLE
LOADED
MSPEED
MTYPE

haei sl

0
Virtual-Axis

o o o o o O

200000000
-200000000

Axisl Al Aai=3 -

a 0 i}
Virtual-Axis Virtual-Axis Virtual-Axis

10000 10000 10000
i} 0 i}
1000 1000 1000
100 100 100

i} 0 0

i} 0 i}

i} 0 i}

1} 0 1}

i} 0 0

0 0 0

200000000 200000000 200000000
200000000 200000000 200000000

0 {IDLE) 0 (IDLE) 0 {ICLE)
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® Axis Parameters:

Parameter Description
Axis type, 0-virtual axis, 1- pulse output, 3- orthogonal encoder
ATYPE
input, 65-EtherCAT CSP mode
Pulse amount, which indicates how many pulses to be sent in per
UNITS
unit (support 0.00001 precision)
Axis acceleration/deceleration, the unit is units/s/s. When in multi-
axis motion, acceleration of axis group interpolation is master axis
ACCEL/DECEL
merged vector acceleration/ master axis merged vector deceleration.
When DECEL is not set, ACCEL = DECEL by default.
Axis speed, the unit is units/s. When in multi-axis motion, it is main
SPEED
axis’ merged vector speed in the axis group interpolation motion.
The creep speed when axis homing, it is used for origin searching,
CREEP
the unit is units/s.
Axis starting speed, also it is the stopping speed, default is 0, and
the unit is units/s. when in multi-axis motion, it is the merged vector
LSPEED
starting speed of axis-group interpolation. If you need higher
efficiency, also can set it as non-0, but don’t too large.
When it is ON, in the front and back buffer motions will be
MERGE connected to together, that is, the motion is continuous, mainly used
for continuous interpolation.
S curve setting when in acceleration and deceleration motion, the
SRAMP unit is ms. When in multi-axis motion, it is the time of axes’ merged
vector curve.
DPOS Axis demand / target position, the unit is units.
MPOS Axis measured position, the unit is units.
ENDMOVE The end target absolute position of current motion, the unit is units.
Axis forward soft position limit, the unit is units. If axis motion
FS LIMIT
exceeds the limit, it will stop and report an error of “FSOFT”.
Axis reverse soft position limit, the unit is units. If axis motion
RS LIMIT
exceeds the limit, it will stop and report an error of “RSOFT”.
Input No. that corresponds to origin switch position, -1 means
DATUM_IN
invalid.
FWD_IN/REV_IN Input No. that corresponds to + / - hard position limit, -1 means
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invalid. When controller position limit signal takes effect, axis will
stop immediately, and stop deceleration is FAST DEC. Normally,
FAST DEC is set to be 10 multiples of DECEL.

Check current axis motion state, 0 — in motion, -1 — motion ends,

IDLE

read-only parameter.

When there are no motion instructions to be buffered in motion
LOADED buffer, it will return TRUE, otherwise will return FALSE, read-only

parameter.

Axis actual speed form measured feedback, unit is units/s. MSPEED
MSPEED

is differential value from MPOS, read-only parameter.

MTYPE: current motion command’s type. NTYPE: the first one

motion command’s type in buffer. When in interpolation linkage,

MTYPE/NTYPE

for slave axis, it always returns to merged vector main axis’s motion

command type, read-only parameter.

Return uncompleted distance of axis current motion MTYPE, unit
REMAIN

is units, read-only parameter.

VECTOR BUFFEREED

Return to uncompleted distance of axis current motion and buffer
motion, unit is units. It is compound vector distance for multi-axis

interpolation, unit is units.

VP SPEED

Return to current axis motion’s planned speed, unit is units/s.
When in multi-axis motion, interpolation motion’s merged speed
will be returned, not the sub-speed of the main axis.

If it is not master axis, it returns to related merged vector speed of
axis and relative component velocity, the same effect as MSPEED,

read-only parameter.

AXISSTATUS

Check all bits’ statuses, such as, forward/reverse hard position limit,
forward/reverse soft position limit, axis running status, etc., read-

only parameter.

MOVE MARK

MARK label No. of motion instruction, this is written into motion
buffer together with motion instructions. Each motion command is
called, MOVE_MARK will add one automatically. If need to force
to assign MOVE_MARK, it needs to be set once before motion. It
can pause in different MARK boundaries through MOVE PAUSE.

MOVE_CURMARK

Return MOVE_MARK label No. of current axis which is running.

For more details, please refer to “RTBasic Programming Manual”.
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(1) Axis Select: you can select axis as needed.

Axises Select

| Axisl -
v Axis1
| Axis2
v Axis3
Axis4
AxisS
Axisg
Axis7
Axis8
Axis9
Axis10
Axis1l
Axis12
Axis13
Axis15

Axis1a
Aois17 v Cancel

(2) Parameter Select: you can choose needed axis parameters, but not recommend too many

parameters, the refresh efficiency will be affected.

Custom view x

+~ RTBasic Show Command Desoribe Fead orly hrrange nmber -
gﬁm v ATYPE el v 0
- Axis Parameters v UNITS Feh=HE L
o ACCEL hiE = 2
v DECEL HEE 3
v SPEED BENEE 4
v CREEP TR 5
ol LSPEED FEAREE 6
V| MERGE LR Z
V| SRAMP DO B
v DPOS i 9
v MPOS FESERIENE 10
o ENDMOVE YHiEEhE TS d 11
v FS_LIMIT FEprRTES 12
v RS_LIMIT EER iR 13
v DATUM_IN B8 [ i 14
v FWD_IN BL S IE PRz, 15
V| REV_IN B R i 18
v IDLE BENATE v 7
o LOADED fetuia V| 18
V| MSPEED L[ 2 (e o 19

_ 4 nrvns etz bkl _# an h

Tip: Too many parameters or affect the efficiency of refresh
Select A1l Sort
sefude Enm - -

“Show”: show the parameter or not?
“Command”: axis parameter
“Describe”: please refer to above form

“Read Only”: when it is checked, which means the command is only read, if not, it can be modified.
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“Arrange number”: the parameter No. from up to down.

“Sort”: it can sort parameters by yourself, click it, then it will become “sorting”, at this time, you
can click parameters one by one as needed order, corresponding No. will become new No.,
after that, please click “sorting” again, and click “OK” / “Use”. If you want to sort one
certain parameter as 10, but make a mistake, it is 9, sorry, please end it, then sort again.

“Default”: click it to make this window resume as default state.

4.2. Project/ Label / Hmi Window

4.2.1. Project View

Generally, “Project View” is shown in the left side of the RTSys. It mainly shows how many files
in the project, file type, file task No., axis parameters configuration, EtherCAT node, ZCAN node,
etc., which can be opened by menu “view” — “project”. But axis configuration and EtherCAT
configuration functions should be opened separately (menu “controller” — “settings” — check

“enable axis config & EtherCAT config”).

*For EtherCAT node configuration, please refer to Appendix C.
(1) Add Project File / Configure File

a. Add Project File (add to project):

For program files, there are Basic file, PLC file, HMI file, C language file, etc., and these files’ auto
run task No. can be set. Please choose one program file, then right click “add to project”, and select

the format.
b. Configure File (add to config file):

Generally, configure drive’s .zml file. Right click “add to config file” — “add to project” — then select

existed .zml format file, and for configuration file, no need to set run task No.
c. Startup.bas file

It is the controller’s EtherCAT bus initialization configuration file, which can be generated and

opened automatically in “Axis Config” / “Controller” — “Settings”.

d. Note: names of added project file and configuration file can’t exceed 26 characters.
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ProjectView  ~ # x |EECAT

[y Ecar It 51
(5] ECAT INIT. bas [0] 52
r& Config fil Task number setting

fa  Add to project
praj

Add te config file

Project setting

Export Zarfile

Del from project

Rename file

Open file's directory

Startup.bas setting

Startup.bas recover

T 7

Double-click file to open the file and you can edit then, in project view, right click, corresponding
file setting window will appear, information is below:

B Task number setting: set auto run task No. for selected file.

B Add to project: add this file into the project, for details, please refer to “project operation”.

B Add to config file: add .xml file / .zml file into project. After adding .xml file, it can be

converted to .zml file automatically.
B New filter: build new file group to classify all kinds of files.
B Project setting: set the project compile platform.

B Export zarfile: generate ZAR encryption file, for details, please refer to “ZAR Downloading”.

B Del from project: delete the selected file from current project, but the under this project path

will not be deleted.

B Rename file: rename the selected file, and the file of the project path will be modified

synchronously (please close the file before rename).

B Startup.bas setting: add fixed configuration content by yourself to Startup.bas file or modify
some parameters’ data in Startup.bas., then corresponding window will appear, please see

below.
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Set Startup.bas fixed content

User—defined contentl Peromiar Value
| Drive power on wait(ms) 3000
Slot stop wait{ms) 200
SDO write interval(ms) 20
Wait before the slot start{ms) 100
Wait after the slot start to SAFE... 3000
Wait after the slot start to OP(ms) 3000
EtherCAT initialization

Uzer—defined content?

hotis config

User—defined content3

Update now

In left part, you can add basic program code, then it will automatically insert to corresponding
program line while generating Startup.bas file. In right part, you can modify parameters in

Startup.bas file.

Notes:

4+  After applying generated Startup.bas file, you can set and modify in this window, click “update
now, then parameters are updated synchronously.

4+  Startup.bas file can be generated in “Use” button of the interfaces of “axis config”, “controller”,
“Drive n”, “ZCan Node — Node N”.

+  Startup.bas recover: record the Startup.bas file that was modified and saved, and it can resume

the Startup.bas file of one certain time.

(2) Axis Configuration

It is controller’s axis list, which shows how many axes in total of now connected controller (actual
axis + virtual axis). Here, you can configure functions and parameters of each axis directly. And
configured axes’ type all can be viewed in “project view” — “axis config”, local is local pulse axis,

EtherCAT is bus axis.
a. Axis Configuration Main Interface

It can show each axis’ basic information, including axis note, axis source (each axis’ type
configuration), axis enable state, etc., and it supports generating this axis configuration content as
Startup.bas configuration file by one click, and supports importing, exporting other axis

configuration files.
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ProjectView -3 x l Axis 0 % Axis config = | %Controller .
! Tnden Cmant Adiress szs_puane
. ] [ [
x ASTAAIE-wa1Z. zed 1 0 [
3 5 @
L] @
4 0 @
s o @
5 o @
7 3 @
s o @
s 0 @
n o @
1 0 @
1 o @
13 0 @
" o @
15 0 [
15 0 @
v 0 @
] 0 @
1 o @
» o @
2 o @
2 o @
2 0 @
2 o @
25 0 @
= o @
= o @
= 5 @
% 0 @
) 0 @
' 0 @
] @
L] [ ]

b. Single-Axis Configuration Interface

Here, you can do axis configuration for each single axis, and you can directly set single-axis’ hard
position limit / origin switches, axis enable, IN / OUT invert, etc., also configure axis basic

parameters, homing, simple manual motion.

SAxis 0 = | %Axis config 4 Controller -
In Fom | Tn state Trwert enable Out Fom  State Type State Type State
REV_IN 1 @ @oFF | Switch DRIVE CLEAR -1 (@OFF | Switch Address 0 Axis comment
FWD_IN 1 @ @orF | Suiteh AXs ENABLE 1 @OFF | Switeh Dpos 0.000 MType 10
pauM. 1 @ @oFF | Switeh Mpas 0.000 AxisStatus  Oh
ALM_IN 1 @ @orF | Switch MSpeed 0.000 StopReason  Oh
axssme N 1 @ @orF | Svitch

Move | Datum  Other

BIES 0 driud Axis) [z jebcokiis) huto-Donalosd Parameters Applied all axes
UNITS urits) 0.000 Locating
SPEED (units/) 0.000 Locating pos 0.000

i) o Doralead Paransters Eead Paraneters
ACCEL (units/s?) 0.000 Recprocating pos 1 0.000 Read dpos
DECE (units/5) 0.000 Recprocating pos 2 0.000 Read dpas Backup Parancters Reoover Paremeters
SRAMP(ms) 0.000 Recprocsting delay(ms) 0.000
STEP_RATIO PulfDir (Pul Positive Logic)(+) Recprocating tines 0.000 Toren Moves
ENCODER_RATIO Forward
F5_LMIT 0.000 ove- Thave
RS_LIMIT 0.000

Resipracable Stop

--how to operate each module--

H IN:

In Fum  In state Invert emable

REV_IN 1 @ @oFF | Switeh
FWD_IN 1 @ @oFF | Switeh
patuMN -1 @ @orF | Switsh
ALM_IN 1 @ @orF | Switsk
axisEMG_IN -1 @ @orF | Switsk

modify each IN No. according to real situation, and it will take effect immediately, set as -1 to
cancel configuration. After configuring switch, you can select whether opens INVERT IN or

not. At the same time, it supports “auto-configure I0”, please go to “controller” — “in mapping”,
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after modified IO No., now the No. will be configured automatically according to starting IN

No., but please meet below 3 conditions:

a) Axis No. should be corresponding.

b) The quantity can’t be 0.

c) INNo. is -1, or start from original starting No., +1 gradually.

B OUT:

Ot Hum State

DRIVE_CLEAR -1 @OFF | Switch
mas_EnABlE -1 @OFF | Switeh

modify each OUT No. according to real situation, and it will take effect immediately, and select

whether opens OUT or not (-1 = cancel configuration).

B Read Axis State:

Type State Type State
Address 0 Axis comment

Dpos 0.000 MType -10
Mpos 0.000 AxisStatus 0h
MSpeed 0.000 StopReason  Oh

real-time get axis state and axis motion position data, among them, axis note and axis stop

reason can be written, others are read-only parameters.

B Move:

Mave | Datum  Other

aTYPE 0 (virtual-tuds) Move mode Absolute P T —— Applied ol sxes
UNITS(urits) 0.000 Locating
SPEED{units/s) 0.000 Locating pos

ACCEL (unitsfs?) 0.000 Recprocating pos 1 0.000
0.000 Read dpos Backwp Pareneters Reo

0.000
Dowrload Parancters Read Paransters

Tead dpos
DECEL (units/52) 0.000 Recprocating pos 2
SRAMP(ms) 0.000 Recprocating delay(ms) 0.000
STEP_RATIO PuI/Dir (Pl Positive Lagic)(+) Recprocating tmes 0.000 - -

ENCODER_RATIO Forward
F5_LIMIT 0.000
RS_LIMIT 0.000
eciprocable Stop

set single-axis’ basic parameters and axis motion methods, and the “stop” only stop single-axis.

Button Name Functions & Description

Auto-Download | Automatically download parameters of “axis config” into controller,

Parameters will synchronize in “axis parameter” window.

Apply the current axis’ configured parameters in all axes (please
Applied All Axes

check “auto-download parameters” to make it valid at first).
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Download Download parameters of “axis config” into controller, will

Parameters synchronize in “axis parameter” window.

Read the parameters configuration of “axis config”, and apply it into
Read Parameters )
“axis config” parameters.

Backup Backup the current axis’ configured parameters, and generate one
Parameters “ParaBackup.ini” file into the project folder.
Recover ) )
Make the current axis parameters resume as parameters in backup file.
Parameters
Move- Control the current axis do reverse motion.
Move+ Control the current axis do forward motion.
VMove- Control the current axis do continuous reverse motion.
VMove+ Control the current axis do continuous forward motion.
_ Control the current axis do inverse and forward motion according to
Reciprocable N )
configured position and times.
Stop Stop current axis motion.

B Datum (homing):

Move | Datum | Other

Datum mode 11-+Homing Once of Phase 7+ (Reverse search)

SPEED(units/s) 0.000
. Start Stop
CREEP{units/s) 0.000

DATUM_OFFSET 0.000
= Reset

ACCEL{units/s?) 0.000
DECEL (units/s?) 0.000

set homing mode and corresponding homing parameters, and enable homing motion (there are

many homing methods according to different axis types).
B Others:
Move Datum | Other

Syne

Following main axis: Cancel

read superposition main axis No. while doing synchronous motion, also can cancel the

synchronous motion.
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(3) Controller

You can configure controller’s corresponding parameters, including axis mapping, digital 10
mapping, analog AD/DA mapping, controller bus period modification, etc., and support setting axis
/ 10 / analog mapping No. and type automatically by one button, at the same time, you can export

configured data to save or import other configured data.

Right Click “controller’:

Item Description

when new xml/zml file is added into EtherCAT folder under RTSys
Add to xml / zml list
software directory, it needs to update here, then software can scan the file.

Update xml / zml list | Add .xml/.zml file into EtherCAT folder under RTSys software directory.

»  Axis Mapping: it can manually assign controller’s axes, map axis No. and configure axis types.
Specifically, according to controller total axes, assign how many pulse axes, EtherCAT axes,
CAN expanded axes. After that, please click “auto config”, then axis mapping can be
completed and axis type can be set (default: pulse axis = 4, EtherCAT axis = 65, which can be

manually modified).

TEdiE v r ok SRS AIEHIE <
Ty msystest
Lﬁgﬂﬁm A e . Y
B WESIEE | GAOBSAE EHORSEE ENSENREEE ENSEEESEE
B2 2 1010 24] B #Ee BRAHE sokn
T EtherDATS S [EEd e 4
T EtherCAT-0 - o & (T E SR
s WS 1 i1 & (ATTot SN )
e i 2 & (RIS
s - o 3 & (oATTeit ES RN
EtherCAT-0 12
B -1
1 1
-1 -1
-1 -
-1 -1
-1 -
-1 ot
1 1
-1 -1
1 1
-1 -1
-1 1
Tutils . 2
-1 - o (EEfE
-1 - o (EED

SEhEE R Sh S
TE0E | e asnE

» IN Mapping / OUT Mapping: read device node of connected controller, CAN & EtherCAT
module, at the same time, show IN mapping starting No. and how many INs of each device.

“Auto configuration” and “use configured parameters in “Startup.bas” file” are supported.
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TigmeE v ax [SiEEE -
R tsyscest a5t EHR: =% 1000.000
Basicl. bas [0] SRR 10000 - BEX 000 |us
Plvl ple WIRETEE | @AM ORSIXE | SHIORSTEE SHESARSEE ElESrReEE
[1f] it b 141 BEE ERS HE )
[ & msrer [EFES
JiB) ET01616_2~41b 132, znl IS - A o s
{5 Panasonic V13, znl Tafics
;ﬁmﬁ Caniey - BE2 48 16 2
Iandry - BHI 64 3
B R (172 16, 12.24] EtherCAT-0
o EtherCATTIED EtherCaT-) - Drive 0 (IT024088V1Z2) 72 32 1]
T BtherCAT-0 Trive T0: EtherCAT-0 : Drive 0 (EI024088V12) : 0 2 i ]
WP eive O (ELO2L08BVIZ) Drive I0: EtherCAT-D © Drive 0 (EI024088V12) : 1 72 i 1]
[ Trive T0: EtherCAT-0 : Drive 0 (EID24088VZ) : 2 2 i ]
Trive T0: EtherCAT-0 : Drive 0 (EID24088V12) : 3 3 0 0
Drive T0: EtherCAT-0 @ Drive 0 (FI024088V12) : 4 = 0 [
Trive I0: EtherCAT-0 : Drive 0 (EI024088V12) : & 2 i 0
Drive I0: EtherCAT-D : Drive 0 (FI024088V1Z) : 6 w2 i 1]
Drive I0: EtherCAT-0 : Drive 0 (EI024088V12) : 7 2 i 0
BEhmE R SA S

TENE | FEE asnE

»  AIN Mapping / AOUT Mapping: read device node of connected controller, CAN module, at
the same time, show IN mapping starting No. and how many INs of each device. “Auto
configuration” and “use configured parameters in “Startup.bas” file” are supported.

TAEMmE - r x| SIEHIRE x

[Ty Brsystest 3

(3] 5torto. bas R 100008 - BEK (000000 Jus

Basiol. bas [0] HIRSEE BAIORSREE BHIORSXE | EHEG) \RIEE | EUEEIRSRE

Flot.ple FEET EIEES HE #3s
[ mE s fic]

;L‘h.ﬁlmslﬁ,zﬁqlhgaz ml g . Ei ] [

|y Panasonio VI3 znl Z“Z“E%%ﬁ — 5 - -

afidl - Tl

[ e Tantedy - ez 24 ] 2
B 03 172 16,19 24] EtherCAT-0

= EtherCATH ST EtherCAT—0 © Drive 0 (EI024088V12) 0 o 0

T EtherAT-0
27 Drive 0 (EID24088Y12)
| pags)
R

T2

SEhEE ] S0 S
TEE | im0 EE

(1) EtherCAT Node / EtherCAT — 0

It shows EtherCAT node devices that are connected to controller’s each slot No., and reads scanned

EtherCAT devices’ parameter automatically.
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TiERE] v # x |A%EtherCAT-0 x M
7 ot HEE IR0 BEID #Es S iR it 0 o

[E] test-3.bas

[H] tni 3. 1 [1]
[&mBue
(=)

Maxsine (0x7dd) Ox1 Oxid
Maxsine (0x7dd) 0x1 0x0
Maxsine (0x7dd) 0x1 Ox0

[FRE )
o o o o
o o o o
oo o o
o o o o

Maxsine (0x7dd) 0x1 Ox0

B s (1921680, 11]
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= EtherCAIFIES
T EtherCAT-0

M Deive 0 (EP3E-EC)
M Deive 1 (EP3E-EC)
M Deive 2 (EP3E-EC)
M Deive 3 (EP3E-EC)
=t=1 300H 301H 302H 303H

h=t 0 0

LA.IN»—AD\_J#
o
o

o oo
o oo
o o o
o oo

THEE | e a=inE

If you right click the EtherCAT Node / EtherCAT — 0, below buttons will be shown:

v

Scan device: scan EtherCAT node devices that are connected to controller, please manually
click it, then node devices will be shown.

Add device: manually add corresponding EtherCAT devices, and it can manually add devices
to configure in advance even when there is no real device connected.

Delete all devices: deleted all devices on the EtherCAT node.

Open the bus: open all EtherCAT devices’ bus on the slot No.

Close the bus: stop all EtherCAT devices’ bus on the slot No.

If you right click one single EtherCAT device, below buttons will be shown:

v

Insert device: insert other EtherCAT devices manually (it will be inserted above current clicked
device)

Delete device: delete selected device

Rename: rename selected EtherCAT device

Copy config to device: copy selected device’s configuration to other node devices.
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»+ 0 X

ProjectView

L_[bsingle_move
single_move. baz
B zingle_move hmi [o]

L_tbf' Config files

Axis config

-Controller [127.0.0 1]
= EtherCAT modes

T EtherCAT-0

B zcan nodes

HodeID

Scan devices

Remove all devices

Slot start

a. single node device (Drive n)

wsingle

ProjectView

b x

» x  Esingle

L_[b zingle_move
zingle_move. bas
B single_move. hmi [0]

EﬁhConfig files

Axis config

B controller [127.0.0.1]
_‘k_EtherCAT nodes

T EtherCAT-0

-ZCa.n nodes

HodeID

Scan devices
Add device

Remove all devices

Slot start

It shows selected EtherCAT device’s basic information, connection state, variables, etc., and

supports customizing PDO configuration, opening parameters, etc.

T AEE » 4 = S5EtherCAT-0 |5 Drive 0 (EP3E-EC) = M
Py braelist - =
test—3. bas EXEE | i PDORE TE BISM 18 Cok
[H] Hmiz i [1] =t o
%EEK{# Il Maxsine (0x7dd)
HmE =24 oxt
-_Eiﬁ'JEE [192.-:-68.0. 11] Ee -
= EtherCATH S Eme -
Y EtherCAT0 pepih sy,
M Dvive 0 (EP3E-EC) s .
M Drive © (EP3E-EC) ey a
M Drive z {EP3E-EC)
M Drive 3 (EP3E-EC) AT >
[ 2o S AD °
s B 2

TEns | Fens msne

A

“ON parameter” can modify / add corresponding data dictionary parameters in CoE protocol (in

RTSys project view — double click “Drive n” — “ON parameter” — “add/modify”).

FEEME
i #3l:

FESI:
g:

#E2EE:  unsigned 32

FiE:

HEFR:

el E=to

0x6091

0x01

1000

T
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b. EtherCAT Node Usage Steps:

wire controller right click
connect RTSys
and EtherCAT —» open RTSys —» YS! *EtherCAT
. to controller .
node devices Node
v
click "stop the » click "open < ;Isl.:f:(c es"c?hnat is
bus" to stop the bus” '
read device

Note: if the software can scan the drive, but not show specific drive name, generally it lacks of this

device’s xml file.

(2) ZCan Node

Here, read scanned ZCan node devices, double click Zcan node, then all ZCan devices’ basic

information will be shown.

TiEmE - x |RZCanTim x v
CanTD I i $ih fith D Ik
ZCan 2 26 (ZI016082) 2 16 (43-63) 8 (48-55) 0 0
ZCan 3 920 0 0 0 4(32-35) 4(16-19)
el.ple
Hni 1 bni
[ 5 mEw

[ ETO1616_2~41b_132. znl

B 2 (172 16,19, 24]
“= EtherCATH S
T EtherCAT-D
2 Trive 2 (BID240BEVIZ)

THE0E | e e

a. Noden

According to ZCan DIP combination value, it is node No., double click to see ZCan node device’s

basic information, 10, AD, DA, PWM, etc.

THEE - ¢ x SZCanTim | ATR2 x v
[y Brsystest
Startup. bas EHER | RS
Besicl. bes [0] E#n =8
Uil gzl 2 (21016082)
Hni1. hni s 5
[ SmEan B 1
{itih EID1616_2-41b_132. mml i s
i Panazond o VI3, ml = 5
R = :
B 5% (172, 16.18.24]
o EtherCATHieS
S EtharCaT-0
27 Drive 2 (EI0Z208EVIZ)
B8 zCartic
B e
|~ R=E]

Tews | ens asE
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b. ZCan Node Usage Process
After wiring controller and EtherCAT node device correctly, then connect RTSys to controller, next

click “scan device”, now device and information can be read.

4.2.2. Label View

Generally, it is also shown in the left side of RTSys, which is embedded in “Project View”. It mainly
shows SUB functions list of all Basic files. And double click one certain SUB, it will jump to

corresponding definition file and line No. in the program (view — label).

LabelView x

[=- ECAT IMLbas

global Sub Ecat_Init()
global Sub Sub_SetNodePara(iNode,iVender iDevice, Iaxis)
global Sub Sub_SetDriverIofiVender Iaxis,i_IoMum)
global Sub Sub_SetNodelo(iNode,iVender iDevice,i_ToMNum)
global Sub Sub_SetPdoliNode,iVender iDevice)

global Sub Sub_SetDriverHome(iAxis,Imode)

- RTEX INIT.bas

4 3
ProjectView | LabelView | HmiView

4.2.3. HMI View

Generally, it is also shown in the left side of RTSys, which is embedded in “Project View”. It mainly

shows all windows and components of each window of HMI file (view — HMI)

In this HMI view, window 6, 7, 8 are inner keyboard window by default. For window 10, it is initial
window, you can add components in this window. Double click the window, all components under
this window can be shown / hided, or click +/- before window No.). Double click the corresponding

component, the component’s “property” editing window will pop up. Put the mouse at window name,
then right click, below right menu window appears.

®  Window Property: open “property” editing window of selected window

® Window Delete: delete selected window and all included components

® Window Copy: copy selected window and new build window, then puy content into new

window.
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HmiView
- &:CharPad-Lawer
-- T:CharPad-Upper
-- 3:NumKeypad
- 10:5tart
F- 11:Hint
- 20:3 File Manage
- 21:Confirm COPY
[&- 22:Confirm DELETE

ProjectVi... LabelView | HmiView

x  HmiVi

- &iCharP
- 7iCharP

- 11:Hint

- 20:3 File
- 21:Conf
- 22:Conf

4.3. Command & Output Window

ew .

ad-Lower
ad-Upper

- BiNumKeypad
- 10:5tart

Window Property
Window Delete
Window Copy

ProjectVi.. LabelView | HmiView

This window can check and output controller’s all kinds of parameters, axis motion, program

running result, program error information, etc., also can print content of “print & output function”

in the program.

More details, please refer to “Command & Output”,

4.4. Find Result Window

This window can show information that is found and printed out, which is matched with “Find”

function.

“Find” method: click menu “edit” —

“find” to open below window.

Find

Find what:

Find in:

Reverse se

Match caze

| units

Current file

arch

Match whole word only

Find next(F)

Frint all

Camcel

Click “Print all”. Then, searched results will be shown as below, it can be seen corresponding file

name, line No., content all are here.

87



Zmotion

RTSys User Manual Version V1.5.2

Find Results

Output | Find Results

Searching for “units :
Find(1) file:"Nain.
Find(2) file:"Main.
Find(3) file:"Main.
Find(4) file:"Nain.
Find(5) file:"Main.
Find(8) file:"Nain.

bas”
bas”
bas”
bas”
bas”
bas”

line
line
line
line
line
line

1203
1217
1251
1245
1250
1273

units=1000
units=1000
units=1000
units=1000
units=1000
units=1000 -

4.5. Help Window

Click menu “view” — “help”, help documents will be shown. In addition, in Basic / PLC program,

double click one certain selected program, corresponding command introduction also will be shown

in this window, if it doesn’t appear, press F1 after selecting the command.

4.6. Task / Watch Window

Task / watch window is used to check task running situation. It belongs to program debug part, while

debugging, open these two windows.

Note: task & watch window only can be opened while debugging.

--How to Operate--

After connection (controller / simulator), click menu “debug” — “Start/Stop Debug”, when opened,

you can open task / watch windows by “view” — “Task” / “Watch” (usually windows will be opened

automatically after starting debugging)
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Watch x || Task x
Watch Name Yalue Task State File Line
gRunGLine i i Running MAIM.BAS line: 1:
gReadGLine i] 1 Running HMI 1. HMI, line: 1
table(d) 0

4 3
gTemUDocName MULL i i

Stack Suhb File Line

4 3

Local Hame Yalue

A. Watch Window

It is used to monitor the value changes of valid expressions such as global variables/file
variables/structures/registers in the current file, and automatically obtain parameter values and
display them when the program is running. But what content to be watched, you need to enter by
yourself, double-clicking a blank space can enter/delete. Also, you can select a variable in the
program editing area under debugging state, then right-click "Add to watch", and modify or add
monitoring items by double-clicking the monitoring content name. (don’t support watching

“LOCAL” local variables, please check in TASK window).

Global variables support double-clicking to modify value manually. If the watched value shows
“Online command fail of error...... ”, which means this content is not global variable and it is not

in current watch file.

B. Task

It is used to view the detailed status of each task in the current project. According to the task No.,
you can view the running/stopped status of the task. If it is running, it will display "Running", and
if it is stopped, it will display "Stopped". At the same time, it will display the file name and the
corresponding line No. for running file. The example in the above figure shows multiple tasks. The
controller supports multi-task operation. The maximum number of supported tasks can be viewed

in the Taskes parameter in the "Controller Status" window.

C. Stack
When the program calls the SUB procedure, the original state and local variables are automatically

stored, which is called a stack.
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D. Local Name
Monitor the LOCAL variable definitions in the current project file and the parameters passed in by

SUB calls.

NOTES:
B The local variables of different stacks of the same task are different, even if the names are the

same.

B The stack level is limited. The stack level for subprogram calls is generally 8 levels. Please

pay attention to the use of recursion.

4.77. Tool Box

Tool box is used to save all kinds of HMI components.

When you developing HMI, you can add them in this window. It is opened by menu View — Tool

Box. Generally, it is shown in the left.

ToolBox x | ToolBox *
Search P ||| search »

Vector graphics - ; WordSwitch -

{4 Line/Polyline/Polygon B Button

[ Rect &+ KeyButton

D__" Bezier = List

() EllipsefArc/Sector 1_2-.: Value

= Scale ABC String

% Table -o- Slip

Import (Izj Timer

Commeon Controls &% Custom

[T] StaticText Enhanced Controls

[a] Picture [Z] Report view

é BitState £ File browser

EN WordState =4 File3Edit

k5 BitModify A cap

15 WordModify "= Menu

H Bitswitch I:;g T

‘@ WordSwitch - h
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Name Image Description
Vector Graphics
Draw the corresponding line segment or polygon according
Line/Polyline/Polygon
to the number of points drawn.
Rect =1 Draw the rectangle.
Bezier 2 o | Draw a third-order Bezier curve with four points
Ellipse/Arc/Sector ! : | Drag to draw a full circle/ellipse/arc/sector

Scale e Draw interval scale with equal-space

Table % Draw a 3x3 table, you can customize the table style
Import E Import vector image

Common Controls

Static Text

Add statuc text in the window, you can customize related

properties.

Picture

Insert the image from the system / background picture lib.

BitState

TS

Show the corresponding state according to bound bit

register address’s value.

WordState

Show the corresponding state according to bound word

register address’s value.

BitModify

Set bit register address’s value according to component

action state.

WordModify

a—J

Set word register address’s value according to component

action state.

BitSwitch

Set bit register address’s value according to component
action state, and show corresponding state (BitState +

BitModify).

WordSwitch

&

Set word register address’s value according to component
action state, and show corresponding state (WordState +

WordModify).

Button

=
e

Achieve state switching/window switching/soft keyboard
switching according to component actions, etc. There are

only two display states and registers cannot be bound
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Used to bind with virtual keys/actual keys through actual

KeyButton "
i key actions
men | Multiple list items can be displayed, and the corresponding
List [—]
options can be switched by the value of the bound register
. Edit and display the value and modify the value of the
Value el
corresponding binding register
. Edit or display a string and change the value of a word
String i)
register
Slip {5 Change the word register value by dragging the slider
Timer : ] Timed refresh for repeated actions
Dynamic drawing is achieved by calling basic functions in
Custom
the component area
Enhanced Controls
' —, Display multi-group data in a form way, which can show
Report view -
and manage form data.
Show current content, and show file information in a form
File browser o
) way.
Y Supports editing components for developing third-party
File3Edit =
programs in HMI
CAD 'ti_l Show vector image
—_— Set menu item, that is, SUB actions can be triggered and
Menu g
"= | called by clicking correspondinh menu item.
Show all form items in a dendrogram way, it can be show /
Tree T:zlg hide sub-tree through single clicking the corner icon /

double clicking tree node contents.

For details, please refer to RTHmi Programming Manual.
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Chapter V Tool Window

File(F) Home(D) Controller(C) Edit(E) View(\V) Tool(T) Debug(D)

= Ll [V By] By [ B ) & @ P

Scope Manual In Op Register Image AD/DA PWM  SDO Troubleshooting Bus state Plug-in

diagnosis  ~
Tool
--how to operate quickly--
Name Image Mark Description
r Watch / debug the program that is running, and it can convert
Scope [
== data to graphic, which can show real-time changes.
Set axis parameters to operate the motor manually and
Manual @
directly.
In M Real-time watch IN state.
L -
o ouT Real-time watch OUT state
p -
Register ? Real-time watch each register values.
Q
Used to show and check the image in the latch channel, or
Image [:l
change latch channel’s image.
|.,||. | Watch AD/DA values
AD/DA Q
PWM P Set / read PWM’s duty and frequency value
SPO % Write and read EtherCAT data dictionary into controller.
Watch controller state and show trouble shooting
Troubleshooting
information.
Bus state i-"‘: Diagnose and show diagnosis information of EtherCAT and
diagnosis i RTEX bus states.
liLI_ Add custom small plug-in, there are “xplc screen” HMI
Plug-in B
= simulation plug in by default.
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5.1. Oscilloscope

5.1.1. Scope Interface

Oscilloscope is extremely important of program debugging and running. It is used to transfer signals
that can’t be seen by naked eyes into graphics, so it is convenient to analyze change processes of all
kinds of signals. Oscilloscope shows controller internal data in graph, it can display different signals,

like, axis parameter, axis status, etc., click “Tool” — “Scope” to open the scope window.

--How to Operate--

After editing the program in RTSys, and connecting to controller / simulator, then open the scope,
now you can set needed data source and corresponding No., select data sampling trigger method
(auto-trigger / manual-trigger / condition-condition), next, click “@©” open button, and download

the program into RAM/ROM. At this time:
B if you use auto-trigger, it will sample after clicking ON.

B if you use manual-trigger, after clicking ON, you need to click “Manual-trigger” to sample,
then download to RAM/ROM, or download directly after clicking ON, then waiting for Basic
to trigger (note, when waiting Basic trigger, “TRIGGER” command should be added in

program).

B if you use_condition-trigger, please set the condition in advance, check following “trigger by

condition” for details.

A. Scope Main Interface & Channel No. Interface

Scope e

Channel Confiz hevessibility Help

O Auto-trigger d <

X Scale: |autn(is) - Display. |¥T mode

Charmels: 2 - 30 riew: |Oblique viev

CH: Solid - Cmp Solid
Continuous Follow Magnifier

Channel | Cursor  Statistics
Show | Index Source 0ffset  Seale

I P03 i auto (5000

vl |1 IFOS 0 auto(500)
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Buttons Functions
Selected channel and superposition channel, comparison channel isn’t
Channel
shown.
Config Open oscilloscope configuration window, set parameters.
o Assist in observing waveforms, including searching waveforms,
Accessibility ) _ _ _
comparing waveforms, and importing and exporting waveforms.
Display the mouse operation guide interface to prompt the mouse shortcut
Help

operations in each mode.

®

The switch of oscilloscope. When it is in ON state, be shown as @ but it

will not trigger the oscilloscope.

Trigger Mode

A. Auto-trigger: it will be triggered immediately after clicking the ©
ON button.

B. Manual-trigger: it is matched with “manual trigger” button. After
clicking ON button, please click “Manual-trigger” to sample, then
download to RAM/ROM, or you can choose download it directly after
clicking ©, then waiting for Basic to trigger it (for this, “TRIGGER”
command should be added in program).

C. Condition-trigger: it is triggered when set condition is met.
Therefore, configure the condition, corresponding sub function in
advance. After downloading program, it will capture needed data once
the condition is matched. Please note it can’t modify the condition after

clicking “®©” button.

Manual-trigger

Trigger oscilloscope manually to sample.

<<

Press to hide the channel name and peak value, and display only the

channel No.

X Scale

The scale of the horizontal axis. Select from the drop-down menu to
manually enter the value and unit. The default input unit is ms, which is
automatically converted to s after input. Place the mouse in the value box
and scroll the mouse to zoom in and out the horizontal scale. It is effective
in YT mode. Under XYZ mode and XYZD mode, it represents the

sensitivity of the left clicking.

Display

> YT Mode
The curve shows different data sources’ value with different time, each

channel shows a waveform.

> XY Mode
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The XY plane displays the interpolated synthetic trajectory of the two axes,
and two consecutive channels of the same type are grouped together to
display a waveform.

Note: it is invalid when the number of channels is < 2.

> XYZ Mode

XYZ 3D displays the synthetic trajectory. Select the channel as the X, Y,
and Z axis in turn. Three channels of the same type are grouped together to
display a waveform (channel types include normal channel, overlay
channel, contrast regular channel, and contrast overlay channel). Each type
can display at most one waveform.

Note: When using this mode, the OpenGL version of the display card must
be 1.5 or above. And it is invalid when the number of channels is < 3.

> XYZD Mode

XYZD four-channel shows the trajectory in a visualization way, where
XYZ is the 3D merged trajectory, and D is the data source displayed in the
form of dots.

The calculation method is: dot diameter size = current D value ~ D

reference value % D reference size. Parameter modification is located in the
"Observer Config" window.

Select channels as X, Y, Z axis and D value channels in turn. Four channels
of the same type are grouped to display a waveform (channel types include:
normal channel, overlay channel, contrast regular channel and contrast
overlay channel), and each type can display at most one waveform.
Current D value: the size of the data source value at the current position.
Note: When using this mode, the OpenGL version of the display card must

be 1.5 or above. And it is invalid when the number of channels is < 4.

Set how many regular channels in total to be sampled. It cannot be modified

when ON.

Channels When the set number of channels is > the number of channels supported by
the controller, a prompt message will pop up: Exceeding the maximum
number of channels supported by the controller.

You can choose oblique angle, front angle, left angle and top angle. The
3D View default is oblique angle.

This is only valid in XYZ mode and XYZD mode.

Normal channel

The curve is shown under normal channel: point, solid, dashed. For line
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size, and color, please go to “Config” — “Observe Config”.

Contrast channel

The curve is shown under contrast channel: point, solid, dashed. For line

size, and color, please go to “Config” — “Observe Config”.

Continuous

When continuous acquisition is not enabled, sampling stops after reaching
the maximum acquisition cycle.

When continuous acquisition is enabled, the oscilloscope will continue
sampling, and will continue sampling after reaching the maximum
acquisition cycle, that is, it will not stop sampling until the stop button is
pressed. The acquired data will automatically overwrite the previous data.
What’s more, all waveform sampling data acquired continuously can be
exported (the continuous acquisition function is automatically canceled

when using the serial port).

Follow

After turning on the follow, the horizontal axis automatically moves to the

real-time sampling position and follows the waveform display.

Magnifier

When this is checked, and the magnified view will be automatically
displayed at the lower right of the mouse when the mouse moves to the
display area.

The magnified view follows the mouse movement and refreshes it in real-
time. The magnifying glass parameters can be modified in the "Observer

Config" window. YT mode is valid.

Channel

> Show

Select whether to display the current channel curve. The oscilloscope has
four types of channels, including normal channels 1 to 8, overlay channels
1 to 4, contrast channels 1 to 8, and contrast overlay channels 1-4.

> Index

Select the data source No. to be collected, such as axis No., IN, AIN,
TABLE No., VR No., MODBUS No., etc. The No. setting range is from 0
to the maximum number of axes of the controller, and the number can be
entered manually.

> Source

Select the data type to be collected. Left click to manually enter the data
type, or click the drop-down menu to select the type parameter. If there is
no needed parameter type, you also can add them in the "Data Source
Design" window.

> Offset
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To set the waveform vertical axis offset, select the offset from the drop-
down menu or enter it manually.

> Scale

The scale of one grid on the vertical axis. When auto is selected, it indicates
automatic scale, which is available when the oscilloscope is stopped. The
scale value changes automatically according to currently acquired
waveform, so that the waveform can be fully displayed on the current

oscilloscope interface.

It indicates loss may occur here, which is related to the maximum
acquisition cycle. After the oscilloscope starts continuous acquisition, it
T will re-trigger the acquisition at 80% of the maximum acquisition cycle. At

this time, the TABLE data begins to be rewritten, and point loss may occur

during this process.

Note: if you need to set the oscilloscope parameters, such as axis No., data source, and

oscilloscope "Parameter Config" window, please stop the oscilloscope first and then set them.

B. Channel Right-Click Functions

When you right click any channel, corresponding items will be opened. It includes “Set source”,

“Apply to all channel”, “Left ordinate”, “Right ordinate”, “Delete channel”, “Insert channel”.

Channel | Cursor Statistics

Show | Index Source 0ff

| ID IE0S 0

W

Apply to all channel

Left ordinate

Right crdinate

Delete channel

Insert channel

Item Description

Set which parameter to be captured (include controller parameters). It is
only valid when single-clicking “source”.

> Oversampling: it is not valid for normal data source. When it is
Set source
checked, it captures over the oscilloscope period. By default,

capture once in one period. After oversampling is enabled, in one

period, set times can be reached (the length / times is set in
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“Config” — “Parameter Config”), for example, when it is set as
5, capture 5 times in one cycle.

when oversampling is ON / OFF; it uses and shows the previous end state.

Apply selected items in current showing channels (show, index, source,
Apply to all
offset, scale). When the mouse cursor is put in the source, at this time, it
channel
only applies the source in all channels.

Whether to show current channel’s vertical coordinate. It is shown in
Left ordinate )
obverse’s left side by default.

Right ordinate Show current channel’s vertical coordinate in obverse’s right side

Delete current selected channel, when the channel has data, all channels’
waveforms will be cleared. And the sub-channel of overlay channel also
Delete channel will change, for example, overlay channel is CH1+CH2, after deleting
CHI1, original CH2 will become as CH1, original CH3 will become CH2,

that is, now new overlay channel is CH2 (before deleting) and CH3.

Insert one channel before the current channel, after inserting, current
Insert channel channel moves down, the total channels + 1. Corresponding overlay sub-

channels also change.

C. Condition-Trigger

After opening the oscilloscope, required data will be captured when set conditions are met.

Scope

Thenmell Cmifly fosceciiility Oy

O Condition-trigge ~ &«

¥ Secale: | auto(is) - Display: YT mode
Channels: |2 - 3D view: |Obligue view
CH: Solid - Cmp: Solid
Continuous Follow Maznifier
Channel | Trig. Cond | Cursor Statistics
Conbo trigzer: |Channel Aor B
Charmel &
Channel CH1 (DPOS(T))
Trigz Cond: = - | Trig. ¥al: |0
Charnel B
Channel CH2 (DPOS(1})
Trig Cond: = - | Trig. ¥al: |0
Pre—trigger
Enable Percentage: |20%

Under condition-trigger, 2 channels can be set, channel A and channel B. Then, 4 kinds of trigger
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groups and corresponding conditions can be achieved, please see below form:

Item

Description

Trigger Groups

Channel A

It is triggered when channel A condition is met.

Channel B

It is triggered when channel B condition is met.

A/B

It is triggered when channel A / B condition is met.

A&B

It is triggered when channel A & B conditions are met.

A/ B Channel

Trigger Channel

The channel relates to data source.

Conditions

It is triggered when it equals to trigger value.

It is triggered when it is not less than trigger value.

INA

It is triggered when it is not greater than trigger value.

Rising Edge

The trigger value only can be numerical value, it is
triggered when exceeds the set value (from low value to

high value).

Falling Edge

The trigger value only can be numerical value, it is
triggered when exceeds the set value (from high value to

low value).

Trigger Value

Enter the condition value.

When you select A/ B, A & B, channel A trigger value can
be channel B, channel B trigger value can be channel A.
When you select channel A, or channel B, it can’t operate

like former situation, it will be triggered immediately.

Pre-trigger

Percentage

Use a certain space (percentage) of buffer to save pre-
trigger data (optional range: 0%~50%), for example:
percentage = 25%, which means 25% of the collected data
is pre-trigger data, and 75% of the collected data is post-
trigger data, that is, the collected data graph will contain
25% of the pre-trigger time period data. If the original data

graph is < 25%, all collected data will be displayed.

D. Scope “Cursor” Interface

The cursor tool is mainly used to calibrate and measure oscilloscope graph data or coordinate

distance. Click the "Cursor" button to display the cursor interface as shown below.
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Scope

Charmel Confiz Accessibil

O Manual-trigger -

ity Help

Manual—trigzer (<4

Min:0.00 Max:0.00 Sc:
¥ Scale:  1s Display: | YT mode
Channels: 2 3D view: |Obligue vie
Continuous Follow Magnifier
Channel Statistics
| Show ¥ | Show T | Attach Tefault
Channel ¥} x2(¥2) X2-X1 (¥2-¥1)
Time(ms) 1142 4995 3557
CHE (X} i i 0
B2 348 298
CHz (¥} —0.0074  0.0074 0. 0148
Buttons Functions
Select whether to enable cursor X. There are 2 X cursors, X1 and X2. The
cursor is at the default position when it is displayed for the first time, and
the position at the last startup is displayed when it is enabled again. You
Show X
can drag (press the left mouse button and move) to change the position of
the cursor, and the cursor position cannot exceed the range of the observer.
YT mode and XY mode are effective.
Select whether to enable cursor Y. There are 2 Y cursors, Y1 and Y2. YT
Show Y
mode and XY mode are effective.
When checked, several small circles are displayed on the cursor, and the
small circles are attached to the current waveform along with the cursor
Attach
position, making it easier to find extreme values. X1/X2 of YT mode is
effective.
Click the button to restore the cursor to the default position. The default
Default position of X1/Y1 is 1/3 of the current waveform display area, the default
position of X2/Y2 is 2/3 of the current waveform display area.
Channel selected by yourself. You can modify the cursor positions on
Channel
X1(Y1) and X2(Y2) in the “Time(ms)” row.
X1(Y1) Position of cursor X1(Y 1) at this channel.
X2(Y2) Position of cursor X2(Y2) at this channel.
X2-Y1 (Y2-X1) | The difference between the cursor positions for this channel.
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E. Scope “Statistics” Interface

The “statistics” function can automatically count the maximum value, minimum value, magnitude,
average value, standard deviation, etc. of the Y-axis data within the specified time range. Click the
"Statistics" button to display the statistics interface as shown below. The statistical parameters can

be set in the "Config" — “Parameter Config”. It is only valid under YT mode.

Scope x

Channel Configz Accessibility Help

O Manual-trigger ~ Marmal—trigzer <

Min:0.00 Max:0.00 3
¥ Scale: | is - Display: YT mode
Channel=z: 2 - 3D wiew: |Oblique view
Continmous Follow Magnifier
Channel Cursor
Range: O ~|0 ms
Channel  Mazximum atims) Minimum at{ms)
CH2 0 0 u] 1]
] »
Buttons Functions
You can enter the range of the statistical horizontal scale, and the statistical
Range
content will be automatically updated after entering.
Select whether to use the cursor range. If checked, you cannot enter the
Cursor range range manually. The range of cursors X1 and X2 will be automatically
counted. Before using "Cursor Range", you must check "Show X".
Channel Select which channels are shown.
Maximum Max value at Y direction in specified range.
at (ms) The position of max value.
Minimum Min value at Y direction in specified range.
at (ms) The position of min value.
Magnitude Differential value between max value and min value.
Average Average value at Y direction in specified range.
Std. Deviation Standard deviation value at Y direction in specified range.
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5.1.2. Scope Menu Functions

(1) Scope Channel

Click menu above “channel” button, the interface is shown as below.

Scope
Channel Config Aecessibility  Help
Channel 1 » Load )
ammal —trigger [y
Channel 2 » Save
¥ Scale: |1z - Dizplay: T mode -
Charmel=s: 2 - 3D wview: | Obligue view
Continuous Follow Mazni f1er

Channel Cursor | Statistics
Range: 0 - |0 ms

atfms) Maznitude  Average Std. Deviation
0 0 0 ]
0 0 0 ]

Buttons

Functions

Channel

Show channel selected, but compare channel is not shown.

Load

When loading, it will determine whether the number of points of the loaded
waveform is consistent with the current waveform. After successful
loading, the waveform of the corresponding channel will be overwritten.
The number of points of each channel is allowed to be inconsistent. When
the number of points of the loaded channel > the number of points currently
displayed, the waveform display will be truncated. When the number of
points of the loaded channel < the number of points currently displayed,
the waveform display will be automatically completed. The automatic
completion is to horizontally complete the points at the position of the last
point. (For example, the waveform of channel 1 ends at 50s, and the

waveform of channel 2 ends at 60s). The loading file format is .txt.

Save

Export the waveform of the specified channel and the time interval between

each point. The format is .txt.
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(2) Scope Config

A. Parameter Configuration Window

Click menu above “Config” button, then click “parameter configuration”.

Parameters config

Basic parameters

Interval period number 1
Max sampling periods 5000
Auto use end of table True

Overlay channel parameters

Channels 1

First channel of overlay(1) 1

Second channel of overlay(1) 2

Qverlay mode(1) Addition

Statistics parameters

Show maximum True

Show maximum at True

Show minimum True

Show minimum at True

Show magnitude True

Show average True

Show Std.Deviation True

OverSampling

CverSampling len 1

eieile | [ ER o=

Parameter Description

Basic parameters

Sampling period (us)

Time interval between twice sampling by SCOPE, it can’t be
modified.

Interval period number

The sampling time interval, the unit is system cycles, which is related
to the controller firmware version. The default value is 1ms. You can
view it by SERVO_PERIOD. (For example, if the interval cycle
number is set to 1, it means sampling once in 1 cycle. If the interval
cycle number is set to 5, it means sampling once in 5 cycles, the cycle
time depends on the controller firmware version.) Generally, the

smaller the interval cycle, the more accurate the sampling data, and
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the larger the data volume per unit time.

Max sampling periods

The total number of sampled data. The larger the value, the larger the
sampling range. (That is, the size of the table required for the data

collected by one channel)

Auto use end of table

The position where saves the data, default is True.

Table pos

Set the location where the captured data is stored. Generally, the
default is to automatically use the space at the end of the TABLE data.
When "Auto use end of TABLE array" is set to False, you can
customize the setting, but be careful not to overlap with the TABLE
data area used by the program.

There are three ways to check the size of the controller TABLE space:

> use the TSIZE instruction to read.
> view in the "Controller Status" window.
> print and view the online command? *max.

Export parameters

Select when you need to export oscilloscope channel parameter
information. After checking, oscilloscope parameters are exported
when exporting waveforms, including: basic parameters, overlay
parameters, and channel configuration parameters (No., data source,

offset, vertical scale). The default is True.

Overlay channel parameters

Channels

Select how many channels that are overlayed, select from the drop-
down menu (up to 8).

Note: overlay sub-channel must be the same type, then the overlay is
effective, that is, if the sub-channel 1 is normal data source, the sub-

channel 2 is the drive data source, which is not allowed.

1 /2 CH of overlay (1)

You can choose the channel No. for overlaying.

Overlay mode (1)

Set the overlay mode between 2 channels. There are 2 modes,
Addition / Subtraction. After overlaying, the new waveform will be
generated, for example, CH: 1-2 means channel 1 and channel 2

overlay in the mode of subtraction.

Statistics parameters

Statistics parameters

Set the parameter information displayed on the oscilloscope statistics

page. The default value is True.

Oversampling

Oversampling length

Set how many sampling times for each period.
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B. Observer Configuration Window

Click menu above “Config” button, then click “obverse config”, then corresponding window will

appear, after configured, click “use” to preview how it is after modified, then click “OK”.

Observer config
Basic parameters
Back color Il co1040
Grid color Il 535800
Grid line type Solid
Cursor color FFFFFF
Cursor line type Solid
Channel line type Solid
Line quality High
Font Roboto
Font size 10
Normal channel
Overlay channel
Contrast channel
Contrast overlay channel
3D view
X-coordinate color FFFFOO
Y-coordinate color . O0FFDO
Z-coordinate color QOFFFF
D reference value 5.000000
D reference size 5
D points per group 100
D value selection Maximum value
Magnifier
Default 0K Cancel
Parameter Description
Back / Grid / Grid line /

Cursor color

Set corresponding needed color.

Grid line type

Set the grid line type, there are solid or dashed lines.

Cursor line type

Set cursor line type, there are solid or dashed lines.

Set channel line type, there are point, solid, dashed lines.
For “point”, scope will show data that are sampled by SCOPE in

fixed period, “point size” parameter can be set.

Channel line type
For “solid / dashed lines”, sampled points will become one smooth
lines, then abnormal data can be easily checked, also, “line width”
parameter can be set.
Set channel waveform’s line quality, when there are many data,
Line quality

recommend to use standard mode, which can accelerate scope
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performance.

Font / Font size

Set the font and font size of the channel No., channel name and peak

value on the waveform display interface.

Normal / Overlay /
Contrast / Contrast

overlay channel

Set corresponding channel’s line width, point size, and channel color.

D reference value / size

Used to calculate the dot diameter size in XYZD mode. The diameter
size is related to the ratio of D reference size/D reference value. The
larger the ratio, the larger the dot diameter. The calculation formula
is: Dot diameter size = current D value + D reference value x D
reference size. (The current D value is the value of "D value

selection")

D points per group

Display a dot for every N sampling points. (For example, if "D points
per group" is set to 100, a dot will be displayed for every 100 sampling

points according to the value of "D value selection")

D value selection

The value of the current display dot size in N sampling points can be
selected as the maximum value, minimum value and average value.
(For example, if "D value selection" is set to the maximum value and
"D points per group" is set to 100, the maximum value of every 100

sampling points will be used as the basis for calculating the current

display dot diameter)
Magnifier Set the width, height and magnification of the magnifier.
Set the line width, point size, and channel color of the search results
Search

displayed when searching a waveform.

C. Data Source Design Window

Click menu above “Config” button, then click “data source design”.
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Data source design =
First level menu * W Second level menu #a0X e ¥
shEdh DPOS
TFiFes MPOS

WP_SPEED
MSPEED

FE
AXISSTATUS
MOVE_MARK

MOVE_CURMARK
VECTOR_BUFFERED
VECTOR_MOVED
MTYPE

MARK

MARKE

MARKC

MARKD
REG_POS
REG_POSE
REG_POSC
REG_POSD
DRIVE_FE
DRIVE_STATUS
DRIVE_TORGQUE
DAC_OUT
SERVO
ENCODER

Default Rearrange Cancel

Parameter Description

When there is information in second level menu, the first level menu text is
First / Second . . ) .

the type, the second level content is data source. When there is no information

level menu ' )
in second level menu, the first level menu is data source.

* “add” button, add information in first level or second level.
“delete” button, deleted selected information. Note: axis parameter and
register in first level can’t be modified.
t ¥ Up / down, used to sort.
Rerrange Sort items of first level and second level according to characters from A to Z.

(3) Import/Export Config / Recent Conig
A. Import Configuration

Import parameters related to scope, including parameter configuration, observer configuration, data
source design, channel parameter configuration (show, No., data source, offset, vertical scale). And
the file format of the imported data is .ini.
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You only need to click “config” — “import config”, then select which file, when imported, new file

data will cover before parameters.
B. Export Configuration

Export parameters related to scope, including parameter configuration, observer configuration, data
source design, channel parameter configuration (show, No., data source, offset, vertical scale). And

the file format of the imported data is .ini.
You only need to click “config” — “export config”, then select folder to save it.
C. Recent Configuration

Import recent saved oscilloscope configurations in one click (max 5).

5.1.3. Accessibility

(1) Search Waveform

Click “scope” menu “accessibility”, then click “search waveform”, below window will appear. It is

used in YT mode.

Search =
Chanmel : CH:1
Search range: -
Search from start Search from end
Find next(F} Cancel
Parameter Description
Channel Which channel you want to know. Valid under YT mode.

Search range | Needed value range of waveform’s Y direction. After that, click “Find next”.

Search from
How to search? From start / from end.
start / end
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(2) Contrast Waveform

In scope, it can contrast multiple channel waveforms. Click “scope” menu “accessibility”, then click

“contrast waveform”, below window will appear. Please note scope should be in stopped state.

Contrast waveform o

Contrast file: Import

Effective range: M/A A e

Dffzet: 0 ms Clear

A. Contrast file: Import the waveform data file that needs to be compared. When loading the
contrast file, it will determine whether the contrast waveform is consistent with the number of
current waveform points. The points of each channel are allowed to be inconsistent. (When the
number of points of the contrast waveform > the number of points of the original waveform,
the waveform will be truncated and displayed. When the number of points of the contrast
waveform < the number of points of the original waveform, the waveform will be automatically
completed and displayed, the automatic completion is to horizontally complete the points at the
position of the last point.) After loading is completed, the parameters of the comparison channel
will be updated (whether to show, No., data source, offset and vertical scale). The format of the

comparison file is .txt.

B. Effective range: The point range of the waveform in the contrast file. After importing the
contrast file, the system will automatically obtain the valid range. The value of the valid range
is always positive. The starting value of the valid range defaults to 0, and the end value is the
maximum point numbers of the comparison waveform, but it cannot be greater than the

maximum number of points of the original waveform.

C. Offset: Set the time position of the waveform offset. When the offset is set, the waveform will
move the corresponding offset range. At this time, the effective range will correspond to the
number of points that increase/decrease the offset size. (When set to a positive value, it will

shift to the right, and when set to a negative value, it will shift to the left)
For Example:

® If the max points of contrast waveform is 5000, the max points of original waveform is

6000, then effective range will be 0-5000. When contrast points < original points, contrast

waveform automatically complete points and show.

When offset of contrast waveform is 200, effective range will become 200-5200.
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When offset of original waveform is 1200, effective range will become 1200-6000 —
because after offset, the end value will be 6200, but it is bigger than 6000, exceeding 200
will be cut.

When offset of contrast waveform is -200, effective range will become 0-4800 — because
effective value always is positive, after offset, it moves left 200ms, then a part can’t be

shown.

® If the max points of contrast waveform is 6000. the max points of original waveform is

5000, then effective range will be 0-5000. When contrast points > original points,

exceeding part will be not shown.

When offset of contrast waveform is 200, effective range will become 200-5000 — because
max value of effective range’s end value is the max value of original waveform, after offset,
exceeding part is cut.

When offset of contrast waveform is -200, effective range will become 0-5000 — because
effective value always is positive + max value of effective range’s end value is the max
value of original waveform (6000 is the max), after offset, it becomes 5800, then exceeding
part is cut.

When offset of original waveform is -1200, effective range will become 0-4800 — because
effective value always is positive, after offset, it moves left 1200ms, a part will not be
displayed, at this time, max number of contrast waveform becomes 4800 (6000-1200),

which is less than original waveform’s max value.
D. Clear: clear imported contrast files.

E. How to Contrast: click “import”, then select corresponding data file and open it, at this time,
waveform will be shown. Use cursor to measure horizontal time difference value between them,

then according the difference value to set offset. Next, press “Enter”, it starts to compare.

For example: original waveform is red, contrast file is blue, after contrasting, system

automatically obtain effective range of contrast file.
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Use the cursor tool to compare waveforms as needed to obtain the horizontal distance between

them, that is, the difference between the two X cursors.

RS x
BiE BE WEhAE  AEEN

4 »
O Bt g & :1 MSPEED (0) Min:0.00 Max:141.71 Scale:100
HPHE: 0.4 . T T - 200-||
miE | : WA (smE
EEE:  mi . FIGRIE: | sk

] BT R BiE gl

|
|
. : ;
G iEERE s S HAE J' / \
100 tomr g
EES [mm | st !
|
|
|
|

- \
= \
BES ¥10¥1) 3z (¥2) x2-31 (¥2-¥1) 8 \
Timelns) 0 716 716 o ———— .
[ rseeenc . o 0 n |
|| Cmp:MSF 0 141,35 |141.35 |
Ehliazats D:\FRETE 5 s Pesktop|Scope. tet =N
HHEE 0 © 6514 ns
______ P .+ B 1 R O
iz g ms i 0.4 0.8 1.2 1.6
B8] (s)

In “contrast file”, you can set offset, after setting, click “Enter”, offset contrast waveform will

be shown. And at this time, it may add or reduce in effective range, please refer to above

“offset”.
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(3) Import/ Export Waveform

A. Import Waveform

It is used to import parameters related to scope waveform, including whether to show, No., data
source, offset, vertical, time interval of each point., please note waveform only can be imported

when scope is stopped. And the format should be .txt file.

Click “accessibility” — “import waveform”, and select needed file. After that, new waveform will
recover before waveform (when there are parameters in imported file, please select whether to

import, if yes, it will cover, if not, current parameters are still).

B. Export Waveform

It is used to export parameters related to scope waveform, you can select the exported range (all,
showing range, cursor range). Please note waveform only can be imported when scope is stopped

(contrast channel is not exported). And the format should be .txt file.
Click “accessibility” — “export waveform”, and select folder to save it.

Below shows the file that is with parameters.
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j Scope(1).txt - iID=& _ O <
MR REE BRO) ZEF]NV) EEH
thannel Num=6 Q
Addchannel Num=0
Sampling period=1000
Depth=5000
Space=1
Auto Use end of Table=1
Table Pos=290000
Export parameters=1

Para0 0 DPOS 0 100

Paral 1 DPOS 0 30

Para2 2 DPOS 0 200

Para3 0 MSPEED -100 200

Para4 2 DPOS 0 200

Para5 2 MSPEED 0 40

DPOS(0) DPOS(1) DPOS(2) MSPEED(0) DPOS(2) MSPEED(2)

0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000 0.000000 0.000000 0.000000 0.000000 0.000000

0.000000 0.000000 0.000000 0.000000 0.000000 0.020000

0.000000 0.000000 0.000000 0.000000 0.000000 0.040000 v
Ln1, Cal1 100%  Windows (CRLF) UTF-8

(4) FFT Calculation

FFT is an algorithm for discrete Fourier transform, which converts the signal from the time domain

into the frequency domain so that you can perform frequency domain analysis.
--How to Use--

Use X1 and X2 cursors in the observer to select one part of waveform. Then, this selected
waveform will be done FFT calculation (if not open cursor, directly open FFT calculation, it will

automatically show and FFT calculate the position where the X1 and X2 cursor is).

It is opened by scope “accessibility” — “FFT calculation”, after that, it will show FFT calculation
window and corresponding range waveform will be converted to the frequency and amplitude curve,
like below shown (if the waveform is too small to be watched clearly, you can select the area and

zoom in it, the usage operations is same as YT mode).

In FFT calculation window, you can choose showing range and choose data source. And when
you want to know one point’s value, just put the mouse near the waveform and attachment point,

which can show the frequency and amplitude.
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5.1.4. Help

In “help” button, it shows “how to use mouse”. In different modes, mouse usages are different.

Instructions i
T mode:

Operate Horizontal Serollbar.
Fan Left/Right.
Fan Up/Town,

Rezet Fan Up/Down.

XY mode:
Toom View.
Pan Wiew in 411 Directions (Upf]]own, LeftfRight:l.

Rezet Fan and Zoom in all Directions.

KYZAENID mode:

Zoom WView.
Eotate Wiew in All Directions (Upﬂ]own, LeftfRight).
FPan ¥iew in 411 Directions (Upﬂ]own, Lef

Rezet Fan and Zoom in all Directions.
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5.1.5. How to Use Scope

(1) How to Sample by SCOPE

a. Open project, connect to controller or simulator, then open the oscilloscope window (note:

before operating the oscilloscope, please connect to controller / simulator at first).

b. Click “Parameter Config” in oscilloscope window, select sampling period, max sampling period,
sampling space, whether to use TABLE end data, Table position and showing type, etc. After

configured, click OK to save it.

c. Select sampling Index and Source, then select auto-trigger / manual-trigger, click © button. if

you select condition-trigger, please see step D.

d. If you select condition-trigger, please set conditions in advance, and select trigger mode
(corresponding conditions & values), then click © button, download program into controller.

When the set condition is met, scope starts to sample.

e. Download program into controller. When it is auto-trigger, sampling immediately after clicking
© button. When it is manual-trigger, click © button first, then click “manual-trigger”, at last,
download to RAM/ROM, or if there is “TRIGGER” command in the program, you can click

© and download directly to wait for BASIC to trigger sampling.

f.  If the waveform accuracy is not high or the display is incomplete, click the "®" button and then
open the "Parameter Config", adjusting the sampling space and sampling depth, and perform

the above sampling process again.
g. Notes

If the sampling time is long, start “Continuous acquisition” function. At this time, no relation

between sampling time and max sampling period.

TRIGGER command can help check the waveform and find problem in an easy and flexible way.

® How to Calculate Scope Sampling Time:

For example, max period: 1000, space: 5

If system cycle SERVO PERIOD=1000, which means it is 1ms trajectory planning cycle. Space 5
means sampling one data point per Sms. Total sampling data number is 10000, so sampling time

length is 50s.
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® How to Calculate TABLE End Space:

Set the position where the captured data is stored. Generally, the space at the end of the TABLE data
is automatically used by default, now starting space address is calculated automatically according

to captured data space.
Calculation method: captured data space = channel numbers * max sampling periods

For example, if TABLE space of controller is 320000, there are 4 sampling channels, max sampling
periods is 30000, each sampling point occupies one TABLE, so it will occupy 4*30000=120000
TABLE positions. 320000-120000=200000, which means starting position of TABLE is 200000.

If you don’t use TABLE end space, you also can self-define. Same condition as above, starting
TABLE position can’t be more than 200000, because this space can’t be same as TABLE space used

in program, otherwise, no way to run.

® How to Solve “Point Loss” Problem:

Generally, the “max sampling periods” is too low, “point loss” may appear. Then, you can set a

bigger value.

For example, when it is 100, it may lose data, but when it is 1000, it may not occur point loss. Please

check their waveform:

AN x
BE WE WETE B

4 »
O Fifhts - Fehhds &[0

KPHE: 1 - SRS yTiEE - 2 \'\
e G - awE (fwE N \ \

ESRE izl I RIAR
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27 RE R W |=EuE ~ 4
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1 DS 0 100 \/
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BAEH ~

EIEEEEE 1
BATEEEEN 100 |
BzHERTABLEEEE+E True
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® How to Solve “Polyline” under “Continuous Acquisition”:

Related to “max sampling periods”. Actually, the problem is “point loss”. Because it will trigger

again when at max period 80% after opening the continuous acquisition.

TN ES X
WiE ERE WEhThE:  EEED
4 »
O Fafpie . FahhE »
[
AT 15 - mREs s i
— 5
BiEs: s . A | gE 6
v SRR | IRFE v IR
EES | 3 St 7 A A
= II’ ]I Y I{ Y i
ST WS HiEE e EENE I Y | ;
= [ DFOS 0 200 i i ] \
m I DEOS 0 100 .-"I ‘\‘\ r{
O e F0S 0 200 L ; : i b ]
0 MSPEED 0 100 E | 2 H i “‘ f 8
= [ MSFEED 10 100 L [ |
= B MSFEED 0 100 Lo
i d

When the line type is solid type, it will appear “Polyline”.
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ARt
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O Fihidk

HPHE: 1
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2 ESRE | IRRE
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| = [ F0S
= [ IF0S
- F0S

0 MSPEED
= [ MSFEED
= B MSFEED

Fihhbs »
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SHAC | $HnE
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wE  EEIE
o 200
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i 200 L

s
o 100 i
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(2) How to Zoom in Waveform Locally under YT Mode

Under YT mode, press “Shift + mouse left” to select the area you want to scale in, the multiple is

calculated automatically according to selected range. After that, the observer’s vertical and

horizontal vertical will be changed also. If you want to resume it, right click in showing area.

--Select the Area--
AN e x
BB EO WM D
4 »
O Fafhgh s 11 oPos (0 Min:0.00 Max:1.00 | Scale:l I
|2 MSPEED (0) Min:-1.67 Max:1.00 Scale:l |
MEHE: 2 SR yTiEst J Min:0.00 Max:16.54 Scale:20 I
Min:0. 00 Max:1.00 Scale:1 |
b= A |EnE |
EMRE: g FibhiRIE: | it - 1] :‘ L
VEGRE R R :
EES| i gt :
o RS HIER i BEEE - I
@ [ DPOS 0 1 g0 res
o MEPEED a 1 : :
1 TF0S 0 20 I I
1 MSPEED ] 1 | |
| |
-1+ !
| |
| |
| |
| |
| |
Messcsssse M ssssssiii SiRss s sl Geessssssii S =i
0 4 6 g
B8 (s)
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--After Zooming in--

AN

BE G  FHETOE ARE

ClE= N «

HPHE: |= BordE Tl
BiE#: 4 DA | EanE
EHRE: T THRIE: g

v SRR izl R
mES | 5 St

2T | WS #{ER i HERE
= B TIPS 0 1

| @ [ MSFEED o 1

= [ TIPS ] 0
= I MSFEED 0 1

Min:0.00 Max:1.00 Scale:l 2494
Min:-1.67 Max:1.00 Scale:l
Min:0.00 Max:16.54 Scale:20

I1 P05 (0)
I2 MSPEED (0)
13 DPOS (1)
|i. Mo

|
1.20250 4

=0.801724

0. 400862

o g o ] —————

A i (=)

(3) Scope Usage Routine

For example, the routine of “3-axis interpolation”.

BASE(0,1,2)

ATYPE=1, 1,1

UNITS = 100, 100, 100
DPOS = -50, -40, 20
SPEED=100, 100, 100
ACCEL=1000, 1000, 1000
DECEL=1000, 1000, 1000
SRAMP=100,100,100

MERGE=0ON
CORNER_MODE=2,2,2
DECEL_ANGLE = 15 * (PI/180)
STOP_ANGLE = 180 * (P1/180)
FORCE_SPEED=100

TRIGGER

'set starting deceleration angle
'set end deceleration angle

'take effect during geometric deceleration
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DPOS=-50,-40,20

MOVEABS(-50, -40, 20)
MOVECIRCABS(-40, -50, -40, -40, 0)
MOVE_OP(0, ON)
MOVEABS(-30, -50, 20)
MOVE_OP(0, OFF)
MOVEABS(30, -50, 20)
MOVE_OP(0, ON)
MOVEABS(40, -50, 20)
MOVE_OP(0, OFF)
MOVECIRCABS(50, -40, 40, -40, 0)
MOVE_OP(0, ON)
MOVEABS(50, -30, 20)
MOVE_OP(0, OFF)
MOVEABS(50, 30, 20)
MOVE_OP(0, ON)
MOVEABS(50, 40, 20)
MOVE_OP(0, OFF)
MOVECIRCABS(40, 50, 40, 40, 0)
MOVE_OP(0, ON)
MOVEABS(30, 50, 20)
MOVE_OP(0, OFF)
MOVEABS(-30, 50, 20)
MOVE_OP(0, ON)
MOVEABS(-40, 50, 20)
MOVE_OP(0, OFF)
MOVECIRCABS(-50, 40, -40, 40, 0)
MOVE_OP(0, ON)
MOVEABS(-50, 30, 20)
MOVE_OP(0, OFF)
MOVEABS(-50, -30, 20)
MOVE_OP(0, ON)
MOVEABS(-50, -40, 20)
MOVE_OP(0, OFF)
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MOVEABS(-50, -40, 5)
MOVEABS(-50, -40, 5)
MOVECIRCABS(-40, -50, -40, -40, 0)
MOVEABS(40, -50, 5)
MOVECIRCABS(50, -40, 40, -40, 0)
MOVEABS(50, 40, 5)
MOVECIRCABS(40, 50, 40, 40, 0)
MOVEABS(-40, 50, 5)
MOVECIRCABS(-50, 40, -40, 40, 0)
MOVEABS(-50, -40, 5)

END

--below shows waveforms of position and speed of axis 0, axis 1, axis 2--

TR X
BE SR WMTE 5
4 [ 3
O FEfRGE : & Tt DFOS (0) Min:~50.00 Max:50.00 Scale:100 [
l2 DPOS (1) Min:-50.00 Max:50.00 Scale:100 |
HFEHE. 1= B e |3 DPOS(2) Min:5. 00 Max:20.00 Scale:40 |
|4 OUT (0 [in-0.00 Max-1.00 Scale-1 |
WiEE: 3 WA | EnE | |
EMEE HHRE: g - 200': ‘ I I | T I'EUU
ESRE shE Hiki : ‘ |
mES| B ot : ‘ ' [ [\ :
T | WS #4ER [iciEd HEHE = | | ]
| @ [ IF0S -0 oo 00T L [ 100
| = § P05 -100 100 : :
2 IP0S o 10 I |
0 T 0 1 | |
= P05 0 auta(0.01) | |
 m E AOUT 0 auta(500) g ': I" W
n 9 MODEUS_BIT 0 auto(500) I |
10 TPOS i aut o (500) | |
| |
| |
0 1 2 3 4 '
B iE (=)

--two axes interpolated merged trajectory under XY mode--
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TR

BiE BIE FHEITTE AR

(») Fomer - «

4

{1 DPOS (0) Min:-50.00 Max:50.00 Scale:100 146
Y1 DPOS (1) Min:-50.00 Max:50.00 Scale:100
FEHE: 1 BTAER v fE
BB s IR | gnE
EMRE ERE: g
vEERE I RIAHE
EES | #E ot
T e HER jiziEd HEHE
o IF0s o 100
1 IFOS a 100
K : TP0S 0 a0
= [i T 0 1
= TP0S i auto(0.01)
= B AT 0 auto(500)
n a WODEUS_BIT 0 auta(500)
10 TFOS ] auto (500)
--three axes interpolated merged trajectory under XYZ mode--
TN x
BB S  WEThEE A
4 13
O FifnE v &« 0 DFOS 0} Min:-50.00 Max:60.00 Scale: 100 T10%]
Y0 DPOS(1) Min:-50,00 Max:50.00 Scale: 100
SEE 1 P e Z0 DPOS(2) Min:6.00 Max:20.00 Scale:40
BB s MIAE: B
BRI | PbRIE: | Fros (i)
VSR AR HiokiE (100
EES | #Hn S
el #IER i HEE
o IFr0S a 1on
1 P03 0 100
z2 IFOS a 40
| m i T 0 1
= | TP0S 0 aute(0.01)
o 424 R
| = [ AT 0 auto(500) 780 ! i) -%ﬂosm)
n E WODEUS BIT |0 auto (500) -100 12 1
1
10 TFOS i auto (500) !
?—40

--four axes merged trajectory under XYZD mode, and the diameter of the point can be modified by

modifying the D reference value and D reference size in the "Observer Config" window. When the

channel line type is set to point, the oscilloscope only displays dots. When the channel line type is

set to solid or dashed, the oscilloscope will use solid or dotted lines to connect the dots. The

oscilloscope display and observer configuration are shown in the figure below--
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5.2. Manual Motion

"Manual" is used to operate the motor manually. It can be opened through the menu bar "Tool" —

"Manual".
--How to Operate it--

Connect to controller and motor, then open this tool “manual”. You can enter/modify the axis-related
parameters in real time on the left, select the axis No. (can be selected in the drop-down list), and
after setting the relevant parameters, press and hold the "LeftMove"/"RightMove" button, the motor
will continue to move left or right, and release the button to stop the movement. "DPOS" displays
the current demand position’s movement distance (in units). Fill in the "Distance" parameter and
click "Move". When "Absolute" is checked, the motor moves to the absolute distance parameter
position. When "Absolute" is not checked, click "Move" and the motor moves according to the

relative distance parameter.

"MPOS"/"IDLE"/"AXISSTATUS" (feedback position / motion state / axis state) are used to monitor
the feedback axis movement status. And these three parameters are read-only and cannot be

modified. Press the "Stop" button to stop the axis movement immediately.
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Manual x

Axis ATTFE UHITS ACCEL DECEL SPEED DFOS LeftWMove RightWMore Diztancehbszolute MFOS I0LE AYTSSTATUS

] - 0 1.000 10000.C 0.000 1000.0C 0.000 - + Move 0,000 -1 oh Stop
i - aQ 1.000 10000.C 0.000 1000.0C 0.000 - + Move 0.000 -1 oh Stop
2 - 0 1.000 10000.C 0.000 1000.0C 0.000 - = More 0.000 -1 oh Step
3 v ] 1.000 10000.C 0,000 1000.0C 0,000 - + Move 0,000 =il oh Stop
4 - 0 1.000 10000.C 0.000 1000.0C 0.000 - + Move 0,000 -1 oh Stop
5 - aQ 1.000 10000.C 0.000 1000.0C 0.000 - + Move 0.000 -1 oh Stop

5.3. IN

Used to detect the state changes of the controller input port in real time. The input state of this

window changes with the state of the controller IN. Open it through the menu bar "Tool" — "IN".

Use the INVERT IN command in the program to invert input of a certain IN (the special input of
the ZMC series needs to be reversed after the signal is defined, because for ZMC series, OFF is
valid, and the ECI series does not need to be reversed). After setting the input inversion, the "Invert
Enable" column is a constant green light, and if there is no inversion, it is dark red. At this time,
when there is an input signal at the input port, the "In State" is gray, and if there is no input at the

input port, it is green.
"Special Input" is used to display special signal prompts such as origin, limit, and alarm.

For Example: JOG Motion

RAPIDSTOP(2)
WAIT IDLE(0)
BASE(0)

DPOS =0
ATYPE = 1
UNITS = 100
SPEED = 100
ACCEL = 1000
DECEL = 1000
CREEP=10
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DATUM IN=5 'INS as origin switch

INVERT IN(5,0N) ‘invert INS5 electric level, common-ON signals to invert (ZMC Controller)
FWD IN=6 'set forward position limit switch

INVERT IN(6,0N) 'invert the signal

REV_IN=7 'set inverse position limit switch

INVERT IN(7,0N) ‘invert the signal

ALM IN=8 'set alarm signal

INVERT IN(8,0N) 'invert the signal

JOGSPEED = 50 'JOG speed is 50

FWD JOG=0 'INO as forward JOG switch
REV JOG=1 'IN1 as inverse JOG switch
INVERT IN(0,ON) 'invert the signal

INVERT _IN(1,0N)

DATUM(3) 'homing mode

In X
I0 Select Refrezh

In num In state Invert enable Special -

0 o o

1 o o

2 @ @

3 @ @

4 @ @

5 o o

6 o o

7 o o

8 o o

9 @ @

10 @ Q

11 @ ("] -

4 .4

For above, INO, IN1, INS5, IN6, IN7, INS8 are enabled “Invert” (for ZMC, invert is valid when IN is
off, for ECI, it is opposite). If there is on IN signal for INS, after inverted, the led will be off.

“IO Select”: you can select IN to be shown, 16 inputs as one group.

“Refresh”: refresh each IN state and special IN.
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10 Select

| 0-15
16-31
32-47
48-63
64-79
80-95

96-111

112-127
125-143
144-155
160-175
176-191
192-207
203-223
224-235
240-255
256-271
272-287

Cancel

54. Op (OUT)

Used to watch controller OUT state, then operate it. Open through "Tool" — "Op". You can also

view the status of the OUT port through the simulator, but only the status of numbers 0-11 can be

displayed.

--How to Operate it--

Press the button to operate the OP port output, as shown in the figure below, OP1 and OP2 ports are

turned on, and other ports are turned off. "IO Selection" selects the output to be displayed, each

group of 16 outputs. Clicking the output port directly can switch its output status.

Op

I0 Select

Opd

Op5

Op9
Op10

Opll

Opi?

10 Select

¥ 0-15
16-31
3247
4863
6473
80-95
96-111
112-127
128-143
144-159
160-175
176-191
192-207
208-223
224-239
240-255
256-271
272-287

Cancel
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5.5. Register

Used to view the values of controller registers in batches. You can choose to view different types of

registers (only controllers that support PLC functions support this function). This window can be

opened through the menu bar "Tool" — "Register".

--How to Use--

Select the type, starting No., and number of registers to be read, and then click "Read" to display

the data in the window. Check the automatic refresh function to automatically collect and display

the changes in register values in real time. Otherwise, you need to click Read again to obtain the

changes in the register values.

Note: Do not read the number of registers beyond the register range, otherwise an error will be

prompted.
. Rez Twpe:

Register X
Register ... Value - Import Export D{MODEUS_REG) i
D(ad) ] R T StaX(IM)

T ¥{OF)
e o D(MODBUS_REG) Sk
D(z) 0 .
o . Star tHun: Bum)y moDBUS_0%)
0:4: . 0 D{MODBUS_REG)

- oo D{MODBUS_LONG)
bEE) 0 0 D(MODBUS_IEEE)
pie) L D(MODBUS_STRING)
D7) 0

Auto update AIM
D) o ACUT
D(9) 0 fead DT(TABLE)
D(10) a .
D(11) 0 7
D{12) 0 T
D(13) 0 C
D(14) o VR
B(15) 0 - _ WVR_INT -
Register Name Register Type
X (IN) Input relay, driven by external signal, related to IN.
Y(OP) Output relay, it can drive external load directly, related to OP.
S state relay, used to control stepper.
M Auxiliary relay, can’t drive external load directly, related to

MODBUS_BIT.

D(MODBUS_REG)

16-bit integer data register, MODBUS area data, related to
MODBUS REG.
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D(MODBUS_LONG)

32-bit integer data register, MODBUS area data, related to
MODBUS LONG.

D(MODBUS _IEEE)

32-bit floating data register, MODBUS area data, related to
MODBUS_IEEE.

D(MODBUS_STRING)

1 byte character string data register, MODBUS area data, related to
MODBUS_STRING.

AIN Analog input
AOUT Analog output
DT(TABLE) 32-bit floating register, related to TABLE.

v Index register, 16-bit.
Z Index register, 16-bit.
T Time, unit is ms.
C Counter

VR Power failure storage register, 32-bit floating type.

VR _INT Power failure storage register, 32-bit integer type.

“Import” / “Export”: it can rapidly upload / download register data. Example of exporting is shown

as below:

D(1)=0
D(2)=0
D(3)=0
D(4)=0
D(5)=0
D(6)=0
D(7)=0
D(8)=0

)| Register.bat - D=4 — O =
MR EEE B0 =BV FEEIH)
D(0)=100

Ln1, Col1

100% Windows (CRLF) UTF-8

5.6. Latch Image

In the machine vision development environment, “Image View” (Tool — Image View) window can

check the image. Please note it must capture the graphic, then the window can be used normally.

Therefore, you can switch vision latch and vision image when all images are shown.

129




Zmotion RTSys User Manual Version V1.5.2

> Visual Image: display the image in the controller through visual instructions, including the
acquired image and the processed image. And the image can be saved to the latched channel.

If there is already an image in the latched channel, the original image will be replaced.

BT ESE

IvObjectifEFE: (4 EiEdid

E= #a

MG Image
MG1 Image
MG2 Image
MG3 Image

TTRRER

Vision Latch: show image that is in latch channel. After selecting latch channel No., it will

>
show the image of current latch channel. When the latch channel is empty, no image here.
Bt EEANE &
nREe * TRIHE
BFRIES
1]
BRI
TrEEEE

Example of Getting Image from Latch Channel:

Below uses simulator, you need to put the image to simulator flash folder, then it can be read. If you

use the controller, also, save the image into controller flash folder.

ZVOBJECT img,imgl,img2,img3 'define variables
ZV_READIMAGE(img,"0.bmp",0) 'read the image in the format of original image
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ZV_LATCH(img,0,0) 'show image of channel 0

ZV_READIMAGE(imgl,"1.bmp",0) 'read the image in the format of original image
ZV_LATCH(imgl,1,0) 'show image of channel 1

7ZV_READIMAGE(img2,"16wei-02.bmp",0) 'read the image in the format of original image
ZV_LATCH(img2,2,0) 'show image of channel 2

7ZV_READIMAGE(img3,"2.bmp",0) 'read the image in the format of original image
ZV_LATCH(img3,3,1) 'show image of channel 3
END

5.7. AD/DA

Used to view changes in analog input and analog output and corresponding scale values. This tool
can be opened through the menu bar "Tool" — "AD/DA". (Note: To use this tool, the controller

must support analog input and output functions)
(1) How to Operate

Connect a controller that supports analog input/output, open the "AD/DA" tool window, and click

"Re-read" to read the analog value of the current controller.
(2) Parameters Introduction:

®  Channel number.: display the input and output ports corresponding to the AD/DA of the

currently connected controller.
®  Size: show AD/DA size of each channel port, displayed as a percentage.

®  Scale value: show the analog scale value that has been input or output. (The "scale value" and

"v or mA value" of DA can be modified.)
® Vor mA value: display the value within the selected "voltage or current range".

® Maximum scale: depend on whether the resolution of the controller analog is 12 bits or 16 bits.
For details, please refer to the corresponding user manual. For 12-bit, the corresponding scale
value range is 0~4095. For 16-bit, the corresponding scale value range is 0~65535.
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® V or mA range: voltage or current range, select the range according to the requirements and

the range supported by the controller.

AD/DA x
Type: VPLCSxx-Simu Reread
AT
Channiel mumber Size Seale value ¥ oor mh value Mazzimum seale ¥ or mh Range
D
Chanmel mmber Size Seale value ¥V oor mh value Maximum =ecale ¥ or mh Range
1 0.0% a 0.000 4095 LRSI

5.8. PWM

Read / set controller’s PWM duty cycle, frequency and corresponding parameters. Different

controllers are with different PWM channels, and numbers will be read automatically.
--How to Operate--

Connect the controller that supports PWM, then open “PWM” window (Tool — PWM), click re-read

to get the parameter. At the same time, you can directly set parameter data in this tool.

PWM x
Type: WPLC 5xx-Simu Femread]
Chanmel Tty Frequency (kHz)
1] 0% 1.000
1 0% 1.000
Z 0% 1.000
3 0% 1.000
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5.9. SDO

Used to write/read EtherCAT data dictionary to the controller. This tool can be opened through the

menu bar "Tool" — "SDO".

(1) How to Operate

a. Select Mode

Read / Write the data dictionary of the device according to the "Device and slot mode"/" Axis mode".
b. Select Device

Select which device you need to read or write. If you selected “Device and slot mode” in step 1,

please fill in device and slot. If you selected “Axis mode”, please fill in axis.

c. Set Data Dictionary

Select the "Number of SDO" to be read/written according to actual needs, and manually add the
correct Dictionary index, SubIndex, Data type and Write value and other related parameters (please
refer to the drive EtherCAT communication manual for details), click "Write", if the parameter

setting is incorrect, the corresponding error code will be returned.

d. Read Data Dictionary

Set the Table Position where the data needs to be stored after reading, and then print the
corresponding Table location to obtain the data. You can also add the data dictionary index and
correct related parameters to be queried in this tool, and click "Read" to display it in the "Read

value" column.

SDO x
® Device and slot mode Hamber of SD0: 5 - Device: O hxis: |0 buto update
b1z mode Table Fos: 0 5lat: |0 Read
Dictionary Index SubIndesx Data type Fead value Write value Operate
$6040 $0 boolean [} 0 Write
%041 ] boolean 0 0 Write
$607a $0 boolean [} 0 Write
$6064 S0 boolean 0 0 Write
$5060 L] boolean 0 0 Write
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5.10. Troubleshooting

Used to check controller state and trouble details. Click Tool — Troubleshooting.

In this tool, you can see controller model, date, version No., task running state, and error information.

Then you can know what is the trouble and program stopped position clearly.

In addition, LED Run and Alm can be opened and closed manually. In this way, you can find current

connected controller easily when there are several controllers.

(1) Task Running State:

ST
SRS

Fower Fun.:

@ o

AR

Task:
Task:

0 Furning. file:

1 Stopped.
Task:2 Stopped
Task:3 Running.
Task:4 Stopped
Task:5 Stopped
Task:6 Stopped
Task:7 Stopped
Task:8 Stopped
Task:9 Stopped
Task:10 Stopped.
Task:11 Stopped.
Task:12 Stopped.
Task:13 Stopped.
Task:14 Stopped.

EHIERR

Aln: wrpen: | S |

172.16.19.24

@ TR

{222 TD: 220400235

“HMI.HMI® line:1:

£ile:"BASICL, BAS™ line:775:

wtiRE:

Rt

=

5.200-20231216

7516-0

(2) Error Information:

ESET
EHEEATE

Fower: Fun:

GHER

Task:) Stopped
Task:1l Stopped.

Task:
Task:
Task:
Task:
Task:
Task:
Task:
Task:
Task:

Stopped.
btopped.
Stopped.
Stopped.
Stopped.
Stopped.
Stopped.
Stopped.
0 Strpped.

— LR O L B

BHIEESR

Aln: S| |

172.16.19 32

O Triht:

23120309

1R

Error file:"i&g5).BASY 1ine:87 task:1l, Unknown conmand:ASXDD.

file:"3=E0. BAS” 1ine:B7 task:1l error:2042:Unknown function is met.

PGS

R

4,.930-20290111

4320
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5.11. Bus State Diagnosis

Used to check controller supported bus, including all nodes devices information. Click tool — bus

state diagnosis.
For output information in this command, please refer to “?*EETHERCAT” command for details.

“More...”: you can check device basic information connected on the bus, and package loss.

Bus state diagnosis &
ETHERCAT: More. ..
Slot:0 contain 0 nodes.
deo:step-sensitive.
RTEX:
Controller not supported.
0K Cancel
EtherCAT 3
EtherCAT-0
HodeID VendorID DeviceIl #lias Axizes MaxIn Meazlut Maxhin Mazhout
HodeID 300K 301H 302H 303K
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5.12. Plug-in

This is new added function for RTSys, “Plug-in”. Specifically, you can add small software and tools,
formats can be .exe, ,zpl, and .bat. In this tool, you also can add / delete plug-in, sort the sequence
(up / down), modify name, etc., open it by “tool” — “plug-in”. [for add “custom” one (format is .zpl),

please refer to “VC Plug-in Tutorial”.
(1) Plug-in Manager

Add: add plug-in program (.exe, .zpl, ,bat)
Delete: delete selected plug-in

Move up / down: sort selected plug-in

Reset now: reset plug-in with .zpl format as initial state (for example, xplc screen will
automatically connects to controller when controller is connected to RTSys, if RTSys connects
to other controllers, now, xplc screen can’t refresh in time, you can use this “reset now”
function).

® Menu name: set the plug-in name.

® Menu prompt: When the mouse points to a plug-in in the plug-in drop-down menu, the

corresponding text prompt is displayed.

. »
Plug-in manager
Merm 1tem:
¥Plc Screen Add
Telets
Move up

Move down

Rezet now

Menu prompt: Canecal

“xplc screen” is inside RTSys by default, which is HMI simulation tool.
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(2) Add the Plug-in Made by Yourself

At first, own-made plug-in is .zpl program file, and it must be put one empty folder separately, then

save corresponding configuration in this folder, at last, add into RTSys — plug-in.

»  Open plug-in manager, then click “Add”, below window will appear, then double click the file
to add it into here, click OK.

»  After that, new added plug-in will be shown, but please note, the icon can’t be seen, unless you

added corresponding file into RTSys — Plug_in folder.

--How to Add Plug-in Icon--

a.  Determine the image, and the pixel should be 16x16.

b. Save it in .png format, and rename it as menu. Then save it into RTSys \ Plug_in folder \
corresponding plug-in. For example, if the plug-in you made is “ZRobotView” (Note: it must

be .png, and the name must be menu).

-

il v

-4

<« RTSys » Plug_in » ZrobotView v | O

FEiE

i
2F

s HEEHE
v O AeRE
3 i Win 10 Pro x64 (C3)
- RS (D)
- AR ()

o FiE

<

S EM

R SRS,

#EE"ZrobotView"

o

Z{ﬂ:‘g(l\l):" menu.png I

FFEET): PNG (Y.png)

~ Fessits=

FFO)

c.  after saving, return to RTSys — plug-in manager, click OK again. At this time, drop-down the

menu, new made plug-in and the icon are shown.

=

xplc screen

== FRobotView
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Chapter VI Program Debugging

File(F) Home(O) Controller(C) Edit(E) View(V] Tool(T) Debug(D)
TAANEEFALY ﬁ P Go .
ram rom
Diownload Download | Start/Stop Breakpoint
RAM ROM Debug ‘“’
Debug

--how to operate quickly--

Name Image Mark Description
Start/Stop Debug ﬁ Start / stop debugging program and task.
Go h‘ Run the program that has already opened “debug”.
Pause :1:!: Pause the program that is debugging.
Run to Cursor H Set the program run to which line.
Step Into I:E Jump to next command.
Step Over __E Jump over next command.
Step Out I:E Jump out SUB subprogram.
Breakpoint . Add / delete breakpoint in Basic program.
Emergency Stop @ Stop all axes’ motions.

6.1. Start/ Stop Debug

The debugging function is used to track the program running. You can enter the debugging mode
from the debugging menu and choose different entry methods. When you need to view the running
status of the current controller program, please select “Attach to current”. After that, the file is in
read-only mode by default. If you need to modify the program during debugging, you need to exit
the debugging mode. Enter the program debugging state through the menu bar "Debug" —

"Start/Stop Debug".
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Enter Debug =

Select enter mode
Down ram agaln
Down rom agaln
Ho download, Reset

(® Attach to current

aam =

A. Down ram again: download project to ram again and start to debug, not saved when power off.

B. Down rom again: download project to rom again and start to debug, support power failure

storage.

C. No download, Reset: it will not download the program, run the program that is downloaded

again, and task window will be opened to show current operation status.

D. Attach to current: it will not download the program, only open the task window to show current

operation status.

When errors come in operating project, RTSys will show error information, double-click the error
information, it will locate program position, which means take it for reference to help debugging. If
there is no error information showing, we can also view errors by typing in command:?*task, or

open “Troubleshooting” window,.

For Example:

RAPIDSTOP(2)
WAIT IDLE(0)
WAIT IDLE(1)

BASE(0,1) ‘select axis 0 and axis 1
ATYPE=I,1

UNITS=100,100

SPEED=100,100 'motion speed
ACCEL~=1000,1000

DECEL=1000,1000

SRAMP=100,100 'S curve
MERGE=ON 'open continuous interpolation
TRIGGER "trigger oscilloscope automatically
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DPOS=100,0 ‘coordinate offset
MOVE(-50,100) 'relative motion 1
MOVE(-100,0) 'relative motion 2
MOVE(-50,-100) 'relative motion 3
MOVE(50,-100) 'relative motion 4
MOVE(100,0) 'relative motion 5
MOVE(50,100) 'relative motion 6
END

Then, for this code, in “output” window, it shows there is an error of line 17. Please solve it, then

download again.

St vax

Dowm to Controller Ram Success, 2024-04-25 19:27:10, Elapsed time: 172ms.
Error file:”BASICL. BAS” 1ine:17 task:0, Comma needed between param 2 and 3.
file:”BASICL.BAS” line:17 task:0 stop of error:2076:Meed comma between Param

wgee: REH Hik w7 o
sosEy | Znes

Also, error information can be checked through “Troubleshooting” window.

SR <
ERIEE 1EHIERER
Fower: Faun: Alm: b iR | Haf s 5.200-20240410
Q Q Q Trifl: 127.0.0.1 i = 464-0
{hIgETD: 1234
ETER
Error f£ile:”BASICL.BaS” 1ine:17 task:0, Comma needed between param 2 and . -

Task:0 Stopped.
file:“BASICL. BASY 1ine:17 task:0 error:2076:Need comma between Paran.

Task:1 Stopped.
Task:2 Stopped.
Task:3 Stopped.
Tazsk:4 Stopped.
Task:% Stopped.
Tazk:6 Stopped.
Tazk:7 Stopped.
Task:8 Stopped.
Task:9 Stopped.
Task:10 Stopped. -

HNZH

B
ik
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6.2. Debugging Tools

Debug tool bar is only valid in debug mode.

Step Into

o
w il

'i:lzl:i' Pause Step Qver

B Run to Cursor ©= Step Out

a. Go: run the controller.

b. Pause: pause controller, all tasks will be paused.

c. Step into: run into SUB subprogram in single step, if no subprogram, enter next line program.

d. Step over: run to next program. If it runs to SUB subprogram calling, it will not enter but
execute SUB program.

e. Step out: jump out SUB subprogram operation

f.  Run to Cursor: run to line assigned by the cursor.

Notes:

--when the program is not consistent with controller program, or when the program is not

downloaded after modification, there will produce offset for assigned debugging line--

--when the program is paused, motions that have entered in motion buffer will not be paused--

6.3. Breakpoint

We can add the breakpoint in program to find out and pause the program running.

Using breakpoint to debug, detailed process can be known. Mainly used to check program logic
errors. Then check the effects of each step program execution on register, variable, array by
matching with “watch” and “axis parameter” changes. When the program stops at the breakpoint,

you can do step-by-step debug, the shortcut button is F11.
(1) How to Add / Delete Breakpoint

Breakpoint shortcut key F9 is used to add/delete, or "Debug" — "Toggle Breakpoint" in the menu
bar. Multiple breakpoints can be added. "Debug" - "Kill All Breakpoints" in the menu bar can clear

all breakpoints in the project file at once.
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After adding a breakpoint, the program will stop at the breakpoint. At this time, the instructions in
the line where the breakpoint is located will not be executed, and the program functions that have
been scanned before will not be affected. As shown in the figure below, the 18th line MOVE (-100,0)
has been executed. Now, the second interpolation movement is completed, and the position of the
axis is (-150,100), the third movement (line 19) is not executed, and the position of the axis remains

unchanged.

Note: If the breakpoint is set in a loop, the next time the loop runs to the breakpoint, the program

will still stop.

@ Basicl.bas x |EHmi1.hmi - WS - x (F5T v R X
! || [mmeE & [k THATE
2 RAPIDSTOP(Z) =
3 ¥AIT IDLE(Q) DPOS(0) 50 ] Running BASIC1.BAS line:19
4 ¥AIT IDLE(1) DPOS(1) 00 1 Running HMI 1. HM,fine:s 1
i}
&  BASE(D, 1) TR0 . il
T ATYPE=1,1
i URITS-100,100 -
9 SPEED=100,100 ' i=EliEE 1 Y
10 ACCEL=1000, 1000 # e TS

11 DECEL=1000, 1000

12 SRANP=100, 100 0 = BASIC1.BAS line: 19
13 NERGE=0R

14 TRIGGER

15 DPOS=100, 0

16

17 NHOVE (-50, 100)

18 HOVE (-100, () ] »

B 19# NOVE(-50,-100)
20 NOVE(50,-100)
21 EOVE (100, 0
22 HOVE(50,100)
23 ERD

After setting a breakpoint, all tasks will be paused when the program runs to the breakpoint. If you
only need to pause the current task, you can go to the menu bar "Controller" — "Settings", check
"Breakpoints pause only a single task". After that, the breakpoint added will only pause a single task
(Note: before checking, all tasks will be paused by added breakpoint by default).

Project Setting &
Froject Hame: E:\FIRE\L [ HE FF\EtherCAT INIT\ECAT INIT.zpj

File download sort L Controller Type:

IECAT INIT.bas

Compiled platferm: arm32

Program Version: 20
[OEreakpoints pause only a single task

Enable axis confiz and EtherCAT confiz

142



Zmotion

RTSys User Manual Version V1.5.2

(2) How to Edit the Breakpoint

Through the breakpoint editing window, you can view all the breakpoints added in the current file
and edit all the lines where the breakpoints are located. Double-click the breakpoint information to

jump to the breakpoint line. You can choose to remove one or more breakpoints. After removing,

click "OK" to take effect.

Edit Breakpoints

>

Cancel

Edit Code

Eemowve

Femove ALl

After the program is debugged, you need to clear all breakpoints or turn off the debug mode before
downloading it to the controller for running. If you do not turn off the debug mode and clear the
breakpoints, the following warning message will be printed in the command and output area: Warn

file: "Basicl.BAS" line: 11 task: 0, Paused.

6.4. Emergency Stop

@ Emerge ...

Emergency stop can immediately stop the program and the motion of all axes.

During the motion control debugging process, in order to avoid emergency situations such as loss
of control, the emergency stop function is configured in the RTSys software. The function button

can be found in the menu bar "Common" — "Emergency Stop" (or "Debug" — "Emergency Stop").
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Chapter VII PLC Menu

File(F) Home(O) Controller(C) Edit(E) View(V) Tool(T) Debug(D) PLC(P)
e oz = = 2k
T T — | - | @2 3 5
1+ 44 r 1+ L i -m X 77Uk
LD LD LDP LDF STL Compare OUT Function LBL | Horizontal Vertical Horizontal Vertical Tall Register Cross Add nsert
line line line clear line clear usage list reference table | one row column
LAD Convert Tool Grids

--how to operate quickly--

Name Image Mark Description
LAD
LD -| |— Usual-on contact to connect with bus line.
LDI -M— Usual-off contact to connect with bus line.
Used to detect the rising edge of the normally open
contact connected to the busbar. It connects a scan
LDP -|1‘|—
cycle only when the rising edge of the specified bit
soft element (when it changes from OFF to ON)
Used to detect the falling edge of the normally open
contact connected to the busbar. It connects a scan
LDF -|¢|—
cycle only when the falling edge of the specified bit
soft element (when it changes from ON to OFF)
. Starting command of program that uses stepper LAD
st sk
command.
Compare two data, that is, compare operand S1 with
operand S2 according to assigned condition. When
Compare —| C |—
the condition is met, contact is conducted, if not met,
contact is off.
ouT -( )— Command that drives soft element coil.
Function -I:l- Open PLC command input list, select the command.
Build PLC subfunction, which is used as entry of
LBL I}
subfunction.
Horizontal line — Add LAD horizontal line.
Vertical line | Add LAD vertical line.

144



Zmotion RTSys User Manual Version V1.5.2

Horizontal line clear —— Delete LAD horizontal line.
Vertical line clear + Delete LAD vertical line.
Convert
TolL i{]‘]m Convert LAD to IL (instruction list)
ToLad - Convert IL to LAD (ladder of diagram)
m.

Tool

_ _ Check registers usages and notes under current
Register usage list )
project.

Check how to use types of registers and position for
Cross reference table

ol | | mll

current project.

Grids

Add one run Insert one row above the selected grid.

Insert column Expand one column on the left side of selected grid.

=il

7.1. PLC Shortcut Tools

Take “LD” command as the example, click it, then below window will show, in “S”, select the

operand, click OK, then, in PLC, it forms as one common-on contact.

Enter PLCInstruction 3
= Common 4 Instruction ||p . 0K
i
L‘D Diseriptien LD Cancel
LDI
LDP LD Ma002
LDF Lo
Y = 8002 .| o
ANI
ANDP X
AMDF L
OR M
ORI 5
ORP T
ORF =
ORE ~
AMB @
INY
MNP
PN
STL
RET
PLS
FLF
ouT
SET
RST -
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7.2. Codes Transformation

This function is only used in PLC programming.

There are two programming methods: ladder diagram (LAD) and instruction list (IL). LAD is
convenient for visual programming, and IL programming is for users who are familiar with

instruction syntax and programming logic.

7.2.1. TolL (LAD to IL)

Please see below example, and note the syntax should be correct.

ffcall PLC subfunction

1d =0

call 10

/fcall B&SIC global process, parameters are global wariahles
1d =1

exEp Wa=4

CaLL @ (Printlum) @a

1d @a=4

cut ¥

A fcall BASIC global process, parameter is LV
1d =2

mev k5 10

CALL @ (PrintNun) 1w

/fcall B&SIC global process, parameter is DT
1d =3

mov kf dt0

CALL @ (Printlum) dt0

fend

1kl 10

1d x2

cut oyl

1d mE000

exe @print “fdsfs”

sret

end

7.2.2. ToLAD (IL to LAD)

Convert above IL to LAD (also syntax must be correct):
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/{call FLC subfunction

0
— —caLL L0 |

/fcall BASIC global process, parameters are gleobal variables

il
— EXEF @a=4
CALL @Frintiun  @a |
Da=4
— B Y0 3

S fcall BASIC global process, parameter is LV

2
—] MoV K5 Lv0 |
CALL @Printium LVO |

/feall BASIC global process, parameter is DT

i3
—] MoV K6 DTO |
CALL @FrintNum DTO |
FEND
HLEL Lo
iz
— ¢ 11 3
HE000
— |—E¥E @print “fdsfs”
SRET

7.3. Cross Reference Table

Open the window shown below through the menu bar "PLC"-"Cross Reference Table".

Cross reference table x

Search | |l registers - Search Save
Search Al files

Register Command LaT Location File
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The "Cross Reference Table" is only available for PLC programming mode. Check the specific
information of the used registers. Double-click the line to jump the cursor to the corresponding pane

of the register in the program.

The "Save" button in the upper right corner is used to save the searched data in csv format.

7.4. Register Usage List

Open the window shown below through the menu bar "PLC"-"Register Usage List".

Register usage list x
Search - Search Humes: | 100 Save
Search A files = Search option: (@ Aall Uzed Unused

Register Uzed({timas) Comment

"Register Usage List" is only applicable to PLC programming mode. It is convenient to check the
usage of registers, and easy to know the number of times the registers are used in the program.
What’s more, it can show or edit comments in the comment column. To display comments in the

ladder diagram programming interface, you need to check "Notes Show " in the right-click menu.
--How to Use--

Select the register to be searched, enter the number, the PLC file to be searched under this project,

etc., click "Search", and the search results will be displayed in the window.
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Double-click the left mouse button on the "Register" or "Used (times)" lines to pop up the "Cross

Reference Table" window.

The "Save" button in the upper right corner is used to save the searched data as csv format.
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Chapter VIII HMI Menu

File)  Home(0)  Controller(©)  Edit()  View(V)  Tool()  Debug(D)  HMIP)

e W 5 Ld 2 @ o EJL: L: Lo voreo
| Pt o | popsty Qe % | 9 onttrams | (81 8. S o
--how to operate quickly--
Name Image Mark Description
Window
New Window a New build one Hmi window.

Import Window a Import existed Hmi window (only can be .hmi form)
Background preset Preset global window background and element form.
Compare Window
Show thumbnails / Show as window thumbnail.

Show details / Show as window & element details.
Resource
— Open/hide “tool box” window by “View”, it can add
Tool Box el
and call all HMI components.
Set texts with multiple languages at once and save
Text Lib T
them to call in element.
Add the picture to picture library, and support
Picture Lib . calling. There are system picture library and user
picture library, pictures are used only for Hmi.
O . . . .
KeyTrans =2 Bind functions of physical keys and virtual keys.
Arrangement
Arrangement / Sort multiple elements, there are many options.
Edit
Modifying multiple
Modify multiple register addresses.
Addresses

Preset Hmi system, including starting window,

Hmi settings

| i)

resolution, etc.

Show
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] ON / OFF “property” window, and it can check / set
Property
HMI element / window property information.
. ON / OFF “shortcut picture lib” window, HMI
Quick picture lib | Ei'l pictures can be checked, and can be used or deleted
quickly.
o . .
Layer S Show / hide elements of top, middle, bottom parts.
e
Grid / Show / delete the grid.
Control name / Show / hide element name in Hmi window.

Language / State
Language Lo Switch the language in text library
State E ] Switch element state.

8.1. How to Set Component

There are many elements in Hmi programming. You can call objects from the “Tool Box”, and can

set objects’ properties.

For more, please refer to “Tool Box”. And see “RTHMI Programming Manual”.

(1) How to Add Element (Component):

Step 1: New build one HMI file / open one HMI file
Step 2: open HMI window / build one HMI window
Step 3: open “Tool Box”

Step 4: click the object in the tool box, and move it into HMI window.

(2) How to Set Component:

Property Function Description

Basic Feature

Object ID It can modify the No. /
Object Name It can modify the name. /
> TopLayer: the surface, it shows
Select component display
Layer the most external layer, and
layer

covers below components.

151


https://www.zmotionglobal.com/pro_info_291.html

Zmotion

RTSys User Manual Version V1.5.2

> MidLayer: the middle layer

> BottomLayer: the bottom layer
(default)
> Show: Objects will be shown and

can be called after downloading.

IfValid Object is shown or not > Hide: not show after downloading
> Show & Disable: show but can’t
use after downloading.
Determine  object s
Default is False. If TURE, below 3
Valid Control shown or not through
parameters will be shown.
register
Valid Device Device No. Default is local
Valid regtype Select register type Select from the list
It does not show when register value is 0,
Valid regnum Select register No.
it is used when not 0.
Safe timems The leaset button time Unit is ms.
Select virtual codes to be
Bound Virtual Keys Not used by default.
bound
Select pysical codes of
Button codes, please refer to ‘“vitrual
Bound Physical Keys | HMI (teach pendant) to be
buttons”.
bound.
Appearance
BackPicture /  Back
Use Picture Lib Select from picture library or backgroud
Picture
After select background picture for picture
Back Picture Lib Select background picture
source, then add
If Draw edge Draw the edge? /
If MakePic Change object to image? | Default is False
Label
Text Lib The name of text library | If empty, indicates the use of a text label
Open the Format Text
Settings window to set the | Default is text 0, press it, it will show
Format text

text to be displayed by the

component

information set in text 1.

Action
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Motion to be executed
Action Please refer to “action”.
when button

Select execution action | Default False: the action when pressed,
Action when up )
when press or release. True: the action when released

SUB function to be called
Action sub name Select global SUB function of Basic
after pressing

Position and size

Top Vertical starting position | Can’t exceed vertical resolution
Horizontal starting

Left Can’t exceed Horizonical resolution
position

Width The width of element /

Height The height of element /

Note: different objects are with different properties, more, please refer to RTHMI Programming

Manual.

8.2. How to Set Window

m C-:mpare window

+ Show thumbnails
Mew Import Background

window window  preset

* Show details

Window

8.2.1. Create / Import Window

(1) New Window
In current project, new build one window or multiple windows.
(2) Import Window

In current project, import created HMI window from other projects into here (one / multiple). After
that, below window will appear, here, you can select which you need. Please note “red” means

current window No. and imported window No. repeat, choose replace or not.
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Window import =

Hame Few
6:CharPad-Lower
7:CharPad-Upper

&:NumKeypad

10:5tart Cap: d i [ 1
V 11:3131231 I'l’. BE z = € v b n e . Exter
+"|12:Custom Keyboard V' Cloar | Dot Space

{Current (top), Import (bottom))

Compare Details Zelect a11 “ Caneel

8.2.2. Preset Background

This, you can set HMI window background and object’s default formats / colors. Please note it is
valid when building new window or object after saving the settings, for created windows and objects,

original formats keep.
--How to Operate--
Select needed object / window, then click “modify”, there are two format selections.

> Method 1: if you are ready to use picture library formats, import the picture from picture

lib, and change the image ratio can adjust object showing size.
> Method 2: custom colors for the state 0 and state 1.

Between these two methods, only one takes effect. If “picture lib” is used, custom colors and formats

will be covered.

For window background preset, use method 2, and set state 0. It takes effect after building new
window.
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Background preset S

Windew BitState WordState

Modi fiy D Modi frr _ Modi fir

Default Default — Default
EitModi £ Wor dMadi far BitSwitch

Modi £ Modi for Modi for

Default Default Default
Wor dSwi tch Button List

Modi £ Modi for Modi for

Defanlt Default Defanlt
Falue String

Madi fr Madi frr

Defanlt Default

)4 Cancel

8.2.3. Show Thumbnails / Details

(1) Show Thumbnails

In HmiView, window thumbnails, window No., and window name will be shown (yellow
background indicates currently opened window, you can switch through mouse clicking) [Left

Image].
(2) Show Details

In HmiView, window information (window No., window name), and object information (created

object No., object name) all will be shown [Right Image].
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HmiView **2x  HmiView v 1 ox
-- 7:CharPad-Upper i
T T'T‘Tr [l 8:Numkeypad
I nnnnEnEe 10-Skart
‘ ‘ | | ‘ l G:CharPad-L - ‘

- 1:Value 1(Value)
- 2iValue 1{Value)
- J:StaticText3(StaticText)
- &:StaticText3(StaticText)
[ Sl e ]= - G Text5({String)
;:‘:;:H ||H‘| - 6:StaticText3(StaticText)
i3 0 3 i e 7:CharPad-U - T:StaticText3(StaticText)
- B:BitSwitch8(BitSwitch)
- B:BitSwitchB(BitSwitch)
- 10:StaticText3(StaticText)
- 11:Text5(String)

- 12:Value 1{Value)
| &:NumKkeypa - 1%:Value 1{Value)

- - 14 StaticText3(StaticText)
- 15:StaticText3(StaticText)
- 16:Value 1{Value)

- 1T:Value 1{Value)

—= - = - 18:StaticText3(StaticText)

- - 19 Value 1{Value)
[ 10:Start - 20:5taticText3(StaticText)
- = o - 2 1:StaticText3(StaticText)
- 28 Value 1{Value)
- 23 StaticText3(StaticText)
- 24 StaticText24{StaticText)
.. 25:BitSwitch25{BitSwitch)
11; - 26 StaticText24{StaticText)
.. 27:BitSwitch25{BitSwitch)
- 28:Value 1{Value)
- 20 StaticText24{StaticText)
- 30:Button30(Button)
- 31:Button30{Button)

- 32:Button30({Button)
I I I . .. 11+
ProjectVi.. LabelView | HmiView ProjectVi... LabelView | HmiView

L

']
EEREE D e

8.3. How to Use HMI Resources

. . = Sample Lib
.Event List

Text Picture
Lib Lp =7 Ke:,.rTrans
Resource
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8.3.1. Text Lib

Use labels to set multiple language texts in different states and the fonts corresponding to each text
at one time and call it in the corresponding component. Different text content can be filled in each

language. (One label supports up to 256 states, and one state supports up to 8 language texts)

Text Libiary £8
State select: |g - Import Export Font management
Font setting:

Lanzu 1) Langu 1 Langu z Langu 3 Langu 4 Langu g Langu & Langu T
Font Default Default Default Default Default Default Default Default
Codepage 1] 1] 0 1] 0 1] 0 1]
Label setting: Search
No Label Name Citations |States |Lenges |Format Lanzu 0 Langu 1 Langu 2 Langu 3 Langu 4 Ls
1 Double dick to add
4 »
Delete Clear Bl -
--How to Operate--
> Double-click “label name” to add ("Label" is used to distinguish which text library the
component calls).
> Set the required number of states and languages, and the format of the text.
> Select the state, and add the text content to be displayed to the corresponding number of
languages in the selected state.
> After setting the label and language text, if no need to set font, click [OK] to save.
> If you need to set the font, you need to add the font file to the project first. After importing

the font, you can set the font for each language in the [Font Settings], then call the

corresponding text library and run it to display.
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8.3.2. Picture Lib

A library that integrates and stores Hmi component style images or custom images. It includes
system image library and user image library. This library supports modification of image style color,

display content/color corresponding to different states, etc.
Note: The maximum number of image libraries is 512.
> System Picture Library

The system image library is the system default image and does not support deletion or addition.

Here, rich component styles for you, you can select and use directly.

> User Picture Library

Here, you can create your own picture library, also can add external images.
--How to Use Pictures for Component in Picture Lib--

(1) Method 1: modify component style directly in “background preset”, for details, please refer to

“preset background”.

(2) Method 2: add one object in HMI window, and in its “property” window — “use picture 1ib”,
select “back picture lib”, then click “...” to open picture library, choose needed image, next

click OK.

Picture Libiary

[=)- System Picture Library

(el

[=- User Picture Library
L default

0
4
DRGB(U,zss,zs .
=] :

0/o

] 9 10 11 e

| ‘ ] |—|RGB(D,255,ZE .

0/1

12 14 15 P
29596 byte
”—lRGB(D,ZSS,ZE . |

- Capy

- more...... -
BackColor l:l 0K (B,
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8.3.3. Sample Lib

It is used together with HMI “trend chart” tool, specifically, define the trend chart’s properties
through resource sample library, like, sampling, and do channel configurations, then, the system
will capture according to this sampling method. Sampling methods include periodic, and triggered

ways. What’s more, it can add, delete, copy, insert, replace, and clear resource sampling items.
® Basic Usage:

1) Open “resource sampling lib” (sample lib), and click “add” to add needed sampling.

2) Double-click the content (describe) of the new added sampling, and enter information.

3) Then single-click to choose one, set its properties, like, right shown, sampling mode, sampling

period, max sampling numbers, etc.

4) After that, please remember to click OK.

Fe

Data Sampling Library &3
Bum  Describe Sampling method
Trigger mode periodic
L sampling (triggered) Sampling period 1s
———— Data record
Max sampling num 1000
Auto stop False
Store data using TABLE | False
Channel config 0/16

add Delete Copy “

Wumber of data sampling: 2/64 Tnzert Eler Replace ol

“For more details, please refer to RTHmi Programming Manual”
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8.3.4. Event List

“Event List” is used to define trigger conditions of event and the contents. Then, the system will

trigger the event when conditions are met, showing contents in “info display components” of “event

99 ¢ CE T3

show”, “alarm show”, “alarm bar”.

® Basic Usage:

1) Open “event list”, and click “add” to add an event or events.
2) Double-click the event content, enter information.

3) Then single-click to choose one, set its properties, like, right shown, event type, level, trigger

conditions, etc.

4) After that, please remember to click OK.

-

Event list &3
Fum  Event content Base feature
N | | cventType 0
2 normal Level Low

[ Trigger conditions TRIG_OFF

Write data 0

Bound Device Local

Bound Regtype D

Bound Regnum 0

Notify when set False

Label

TextlLib

Format text alarm

add Delete Copy “I
Humber of events: 2/9998 Insert Clear Replace Cancel

“For more details, please refer to RTHmi Programming Manual”
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8.3.5. Keys Transformation

Bind the functions of physical keys and virtual keys, then operate physical keys to trigger virtual
keys. Now, this tool has preset the key functions of ZHD300X and ZHD400X. In addition, it also

supports exporting or importing the set key value content. ("HMI" — "Key Trans")
(1) Physical Keys:

A physical key refers to the actual key on an external device. Each key has a unique encoding value
(such as the physical key encoding value in the figure below). When pressed, a message will be sent,

which is the encoding value of the key.
(2) Virtual Keys:

Virtual key encoding values 0-127 all correspond to the ASCII code table, and the corresponding
functions after 128 can be customized. For the virtual key value comparison table, please refer to

the "RTHmi Programming Manual".

Notes: The encoding value of the physical key is determined by the hardware and cannot be
modified in the program. Therefore, different keys are with separate encoder values. Except this, in

HMI, virtual keys’ codes are encapsulated by bottom level, no way to modify in program.
--How to Operate--

> If you need to ZHD300X and ZHD400X key functions that have been set already: open
“Hmi Keytrans” window — in drop-down list, select ZHD300X or ZHD400X — click
“preset”, at this time, corresponding key functions are shown in left — click OK (if you want

to change, click clear to clear all, or double-click to modify).

> If you need to create your own key functions: open “Hmi Keytrans” window — double-click

empty place to enter physical value and virtual value — click OK.
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Hmi KeyTrans X

ZHD400K - Preset

FhyEey VEey VEew Dizp -
Clear

11 128 WEKEY_F1
12 129 WKEY_F2 Import
13 130 VKEY_F3
14 131 VEKEY_F4 Export
15 132 VKEY_F5
156 133 WKEY_F&
24 150 WKEY_1LEFT
34 152 WKEY_21EFT oK
44 154 VKEY_3LEFT Canoel
ca > T EET

8.4. How to Sort Components

b 4

Arrangement

RTSys provides a variety of alignment and arrangement methods, arranging multiple components
neatly according to certain rules, making the entire Hmi interface more beautiful and orderly. That

is, you need to select multiple components at the same time to arrange them.

It includes left/right alignment, top/bottom alignment, horizontal/vertical center alignment,
horizontal/vertical same spacing, same width/height/size, horizontal/vertical center display of the

window, and locked components. (You can use it through the menu bar "HMI" — "Arrange")

The above arrangement methods all use the red box displayed in the selected component as the
target component, and use the target component as the standard for arrangement and alignment. If
you need to customize the target component, first select the target component, hold down the "crtl"
key, click other follow-up components with the mouse, release the "ctrl" key after the component

selection is completed, and then select the arrangement method.
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8.5. How to Edit HMI

—

Hrmi
setting
Edit

8.5.1. Modify Multiple Addresses

You can modify several HMI components’ register addresses as one register type at one time,

including address space setting. Operate by “HMI” — “Modifying multiple Addresses”.

Note: it is only valid in HMI components that binds with register.

Modifying multiple Addresses &3
Contral Register tupe Addrezzes
25:BitSwitch25 M 10
27:Bitswitch25 AUTO 0
28:Valuel AUTO 0
Address spacing: 1 Auto address “ Cancel
--How to Operate--
> In HMI window, select several components that set register (recommend to select
components that can use same register type).
> Open above window, then you can see related component name and register type, address.
> Select “register type”, drop-down the list to choose.
> Set starting address No. (AUTO: automatically follow with the last one register type).
> If you need set address space, set by “address spacing”. Default is 1. After that, click “auto

address”. Then, AUTO type will become needed one, and show according to the sequence

of address. At last, click OK.

--Notes--
> The first one component can not be AUTO type.
> For the address, addresses can’t be same.
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Showing sequence is determined by adding sequence. Therefore, select them who use same

register type.

> After “auto-address” each time, if you modify the type and “auto-address” again, please

manually modify and set as AUTO type.

8.5.2. HMI Settings

Perform initial property settings for the HMI system, and modify properties such as the HMI
window resolution and the initial basic window. For details, see the table below. You can open the

property window of the HMI system settings through the menu bar "HMI" — "Hmi Settings".

Property Function Description

Lcd number Set the LCD screen No. While connecting to HMI, select which

HMI file content is shown by this No.

Backlight time The actual backlight time of | /

the teaching box

Screen time Set screen saver time /

Startup base window | Set the HMI initial base type | Windwo 10 is shown by default.

window

Starup top window Set the HMI initial top |/

window

Init Sub Add HMI initial sub function | The sub fuinction is only called once
after powered on, and it must be

GLOBAL sub.

Period Sub Add HMI period sub function | The sub fuinction is called in cyle after
powered on, and it must be GLOBAL

sub.

Compress pictures Compress pictuers or not Old Compress: low compress quality and
can’t be resumed (that is, ZDevelop
compress method).

New Compress: compress and keep
same quality

No Compress: don’t compress

Picture quality Select picture quality (when | Standard: low image showing quality,
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not compressed, the quality | but HMO performance is high.
depends on if it supports | High: high image showing quality, but

“anti-aliasing zoom” HMO performance is low.

Text adaptive sizing | Text adapts to component’s | When the text exceeds component range,
size. font will be zoomed out automatically,
the smallest font will not be lower 50%

than you set one.

Screen Width Window display r/esolution | /

Scren Height Window display resolution /

8.6. How to Set Showing

A

Property  Quick  Layer

o

. . v| Control name
picture lib

Show

8.6.1. Window Property

Used to show and set properties of window / component in HMI file. Before, new build / open one

HMI file, and then click “HMI” — “Property”.
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Property Component Property % | Property Window Property .
Layer BottomLayer - Base feature
IfValid Show Window Num 10
Valid Control False Window Name Start
Safe timems 0 Window type Base Window
Bind VKey No Key Monopoly False
Bind PhyKey 0 Appearance
Appearance Back Color 0OFFFF
Use Picturelib None If Draw Edge False
If Draw Edge False Use PicturelLib None
If MakePic False Public Window1 None
Label Transparency 100
TextLib Position and size
Format text({0) stopped Left 0
Format text(1) stopped Top 0
Action Width 800
Action Call Sub Height 480
Action when up False
Action Sub onstop()
Position and size
Left 490
Top 373
Width 100
Height 32 -
Axis Parameters Help | Property Axis Parameters Help | Property
(3) Component Property Introduction
Property Function Description
Basic Feature
Object ID It can modify the No. /
Object Name It can modify the name. /
Layer Select component display | »  TopLayer: the surface, it shows the
layer most external layer, and covers
below components.
»  MidLayer: the middle layer
> BottomLayer: the bottom layer
(default)
IfValid Object is shown or not »  Show: Objects will be shown and can
be called after downloading.
»  Hide: not show after downloading
»  Show & Disable: show but can’t use
after downloading.
Valid Control Determine  object is | Default is False. If TURE, below 3
shown or not through | parameters will be shown.
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register
Valid Device Device No. Default is local
Valid regtype Select register type Select from the list

Valid regnum

Select register No.

It does not show when register value is 0,

it is used when not 0.

Safe timems The leaset button time Unit is ms.
Bound Virtual Keys Select virtual codes to be | Not used by default.
bound
Bound Physical Keys | Select pysical codes of | Button codes, please refer to ‘“vitrual
HMI (teach pendant) to be | buttons”.
bound.
Appearance
Use Picture Lib BackPicture /  Back | Select from picture library or backgroud
Picture
Back Picture Lib Select background picture | After select background picture for picture
source, then add
If Draw edge Draw the edge? /
If MakePic Change object to image? | Default is False
Label
Text Lib The name of text library | If empty, indicates the use of a text label

Format text 0/ 1

Open the Format Text
Settings window to set the
text to be displayed by the

component

Default is text 0, press it, it will show

information set in text 1.

Action

Action

Motion to be executed

when button

Please refer to “action”.

Action when up

Select execution action

when press or release.

Default False: the action when pressed,

True: the action when released

Action sub name

SUB function to be called

after pressing

Select global SUB function of Basic

Position and

size

Top

Vertical starting position

Can’t exceed vertical resolution

Left

Horizontal starting

Can’t exceed Horizonical resolution
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position
Width The width of element /
Height The height of element /
> Window Property Introduction
Property Function Description
Basic Feature

Window Num Current window No. Under one project, window No. can’t be same.

Window Name Current window name /

Window type There are 5 window types | Refer to “window type”.

Monopoly Monopoly or not? After the monopoly, the components below
the window cannot be operated

Appearance

Back Color Select window background | /

color

If Draw edge Draw the edge? After TRUE, edge color can be selected.

Use PictureLib BackPicture / Back Picture | You must add a picture before you can select
it. The picture name cannot exceed 26
characters.

Public Window1 | Set current window’s public | The current window can display the controls

window 1 of the public window. Up to 3 public windows
can be set.

Transparency Background transparency Reserved.

Position and size

Top The X coordinate of the | Can’t exceed vertical resolution

upper left corner of the
window display
Left The Y coordinate of the | Can’t exceed Horizonical resolution
upper left corner of the
window display

Width Current window’s showing | /
width

Height Current window’s showing | /
height
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8.6.2. Quick Picture Lib

Used to quickly apply or remove styles from the pictuer library to HMI components. You can open

this window through the menu bar "HMI" — "Quick Picture Library".
(1) Add Picture Library

Open HMI file, select one single component in HMI window, and open “quick picture lib”, find
needed pictures, double-click it to use it (there are many classifications in “picture 1ib”, select from

“drop-down” list).
(2) Remove Picture Library

Choose the component, then remove it.

Quick picture lib X

User-default

Remove pioture 1ihb

(3) Show / Hide Layer
Show or hide components of different layers (HMI — Layer)

There are 3 layer operations, top, middle, bottom.
ﬁ Grid

Layer
¥ ¥ Control name
-

¥ Top Layer
v Mid Layer

v Bottom Layer |
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(4) Grid & Control Name

Show or not (grid, component name, window name). Both are checked, as like:

------ i10:5taricTent  11:Strin
------ icurrent axis ARC

S 5T = - YA
E
______ | curTent status | TEc

...... d:StaticTezt, 1:Valu

,,,,,, leurrent positien) IE23
|

- - StaticText

|- - 2é:StaticText

_________ -

motion direction | - -
| - -

motion mede

- . .25:BitSmitch
. positive

- . -27:BitSpitch

- Continuous

o ST i2:Val
------ S gy
|

[ —

""" ﬂ?:s}%}gi%ﬁ t "I}?: : Valfﬁ 5

i
,,,,,, !

- . .30:Button
-+ TUNNIng

------ 03 StaticText 12:Val
______ = :r 183

8.7. Language / State Switching

Lo(L: Lz Ls MoreO .
So|S1 Sz S3 Mare|0 S

Language/State

(1) Switch Language

- 895 aaicText, -
- inch distance |-

- 31:Butten - 32:Button
stopped - [el

ear coordinates . . -

Switch the language of the component that has called the text library. You need to set the content

corresponding to each language in the current state in the text library first, call the text library in the

component, then select the language to switch the text content, LO corresponds to language 0, L1

corresponds to language 1, and so on. If there are more than that, you can enter the language number

in More. A maximum of 8 languages can be set, that is, L7.

(2) Switch State

To switch the state of a function key or bit state/multi-state component, select state S to switch to a

different state. SO corresponds to state 0, S1 corresponds to state 1, and so on. A maximum of 256

states can be set, that is, S255.
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Chapter VIIII RTSys File Types

Using RTSys, you must understand “Project”. Build one folder that will save all corresponding

program files. One project can include one file or several files.

9.1. Project File

File name of project file with suffix “.zpj”, files in program must be in the same folder as project

file (namely, bas/plc/hmi file included by zpj file are saved in same folder).

Click “File”, and select “open project”, added project file (bas/plc/hmi file in this zpj) will open
automatically, or drag zpj file to RTSys so that open directly.

If only open bas/plc/hmi file, related projects are not opened, then program can’t be downloaded,

which means it can’t run.

File(F)
? New Recent Projects
+
1 single_maove.zpj
' Open.. 2 ECAT INIT.zpj

@ Close 3 Buslnit.zpj
4 Buslnit.zpj |
Close All

H Save As..
E Save All
e Male Lib

New Project |
ew Proje :
Open Praject l
Close Proj |_=,| Open an existing Project

X /|

K Exit(X)

9.2. Program File

Program files are files included in the project and they can be programmed, including Basic file,

PLC file, HMI file (.bas, .plc, .hmi)
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Note: you need to create or open one project file (.zpj) at first, then open / build program file.

9.3. ZAR File

ZAR file is a kind of encryption file, the suffix is .zar. After project item generated ZAR file, code
can’t be found. Now, you can download ZAR file into controller, the methods of downloading ZAR

file refer to “ZAR Downloading”.

9.4. Library File

Library file is generated from “Make Lib” and is saved for program protection, program won’t be
modified. Library file’s name with suffix “.zIb”, the methods of compiling Lib file refer to “Make
L_ib”.

9.5. ZML File

ZML file is used to identify hardware device’s functions. This is only for EtherCAT devices. And
ZML file is generated by our Zmotion small tool, then save generated ZML file into controller in

RTSys.

9.6. Font/ Library File

In RTSys, you can customize the font, add needed font file into RTSys project. Font file name suffix

is “.ttf” / “.zft”.
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Chapter X Download & Run Program

10.1. How to Download Program (RAM / ROM)

According to “Downloading” in Chapter 11, there are 2 downloading methods, RAM & ROM. For

details, please refer to chapter II corresponding information.

Here, let’s conclude the downloading steps: create project — create file — select file type — set auto

run task No. — open the file — edit the file — connect to controller — download RAM / ROM.

10.2. How to Run Program Automatically

When RTSys connects to the controller/simulator to run the program, you can set whether the
program runs automatically or not at this time, that is, auto tun task No., right-click file name to set
in “task number setting” window. And before that, please check how many tasks the controller
supports in “controller state” window or in corresponding user manual. Because each controller

with different task numbers.

In one project, one auto run task No. must be set, if not set, program can’t be run, and the print

LR

message is
Notes:
a. Generally, the auto-run task No. is set before downloading the program.

b. It is best to set only one auto-run task No. for a project file, and other tasks are opened using

the RUNTASK instruction or the RUN instruction.

c. Please don’t set same task No., and the task number has no priority and is only used as an

identifier.

ProjectView ~ # x

I—]'_‘I single_more

D single_move, bas

u single move. hmi [0]
L:' Config files -
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10.3. ZAR Downloading

By generating a specified ZAR encryption file, you can achieve independent program downloading,
so that you can pass the download file to the end customer without worrying about program leakage.
The file suffix is .zar. What’s more, in RTSys, you also can bind the controller ID (the controller ID
is the unique serial number of the controller when it leaves the factory). After binding, the ZAR file
is only used for this controller. And if there is .c file, please select compile platform / customize gcc

compile options.
(1) How to Check Controller ID:

After connected to controller, check ControllerID in ‘“controller state” window, or enter

“?SERIAL_NUMBER” command in “command & output” window.
(2) How to Generate ZAR File:

a. After debugging the program, open “MakeZar” file through “Controller" — "Make ZAR File".
Then, you can choose to use password binding or controller ID binding to encrypt and generate

(if you choose both, while downloading, two must be met).

MakeZar x
BindAppPazsword | oA
BindControllerID 0

Iar File Browse
s coe

b. If you check “BindAppPassword”, please enter the password (the password supports letters,
numbers, and some special symbols such as " ", and can be set up to 16 characters). If you are

not sure whether the password you enter is consistent with what you want, you can uncheck the

"E*E after the input box.

174



Zmotion RTSys User Manual Version V1.5.2

MakeZar x
| BindbppFassword |Zmnﬁ0nJ123 .
BindControllerID 0
Iar File Browse
= =

c. If you check “BindControllerID”, please enter controller ID (The ID of each controller is
different).

MakeZar

ook

| BindControllerID i

Zar File Browse

I cac

d. After setting the encryption method, click "Browse" on the Zar file item, select the save path

for the Zar file, and click "OK".

Notes: Remember the password! Because it can’t be found if you forget it! For controller ID, it is

unique and can’t be modified!
(3) How to Download ZAR File (2 Methods):

»  Method 1: Download ZAR File in RTSys

The ZAR file encrypts and packages the entire project, so you do not need to download the project
when downloading the ZAR file.

® Open RTSys, connect to correct controller (if the ZAR file is bound with controller ID,

controller must be bound one).

® Use APP_PASS command to verify: in “output” window, enter “APP_PASS(your password)”

and send it out.

®  (Click “controller” — “Down ZAR File”. Then select the position where puts the ZAR file, and

choose it to open.

® [f password or controller ID are correct, in “output” window, success information will be
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shown (if encryption is made by “bind with controller ID”, while downloading ZAR file, it
will verify the controller ID automatically, and only when the ID is correct, ZAR program can

be downloaded successfully).

®  If fail to download, there is one window that shows “download fail”. Please check password,

controller ID.

»  Method 2: Download ZAR File in U Disk

® Open RTSys, and connect to controller at first, and insert the U disk that saves ZAR file into

controller U disk interface.
® Use APP_PASS command to verify the password. Same step 2 as above method

® Use FILE command’s “LOAD_ZAR” function to load U disk’s ZAR file: in “output” window,
enter “FILE “LOAD_ZAR”, “filename”, and send it out (filename: ZAR file name, must be

English characters).

10.4. Make Lib

This function, like ZAR, belongs to the category of program encryption. The "Make Lib" function
can compile a program file into a library file and save it to facilitate program confidentiality or
prevent modification. The library file's file name suffix is ".zIb" and the library file can only display
global SUB definitions.

(1) How to Compile Lib File:

a. After debugging, click “File” — “Make Lib”, then choose one file to compile it as library file

(can compile multiple files at the same time).

b. Choose compiled Lib file, and save it.

(2) How to Download Lib File:

a. Open / new build one project file (.zpj), and add compiled Lib file into the project again — in
RTSys left “project view”, right click to choose “add to project”, and find the Lib file to add it..
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b. Set auto run task No. for Lib file, click “Download ROM / RAM?”, Lib file can be downloaded.
After that, for Lib program, you can see the program definition statement at the beginning, but

only global definition can be checked.

10.5. Compare Controller Program

Through this function, you can check current PC side program file and controller side program file,

and compare them, whether they are consistent, for example:

+ X
Rtk
MRS |20 {EHEE R |20

ORI Behiz{T iR Bihiz{T  EE

Startup.bas STARTUP.BAS Yes

Basicl.bas 0 BASIC1.BAS 0 Mo

BHT plc 1 BELPLC 1 Yes

Hrmil.hmi HMI1,HMI Yes

EIO1616_2-41b_132... EIO1616_2-418_13... Yes

Panasonic_MV1_3.zml PAMASOMIC_MW1_,.. fes

B

It can be seen left part is PC side file, and the column 1 is file name and type information. Right

part shows controllers files. The last column tells you whether they are consistent. YES means the

same, NO means they are different.

Note: controller files can’t be uploaded into PC for encryption.
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Chapter XI Right-Click Shortcut Menu

11.1. RTSys Right-Click

(1) Right-Click “Project / Label / Hmi View” Window

In RTSys, right-click any view (ProjectView / LabelView / HmiView) window, you will see below

window information.

P| v Floating X
Docking

Hide

ProjectVi.., LabelView HmiView

a. Floating: switch current selected window to “floating”, that is, it is floating, can be dragged to

any RTSys position.
b. Docking: fix current selected window at default position in RTSys.

c. Auto Hide: hide the current selected window to the edge of the RT Sys interface and form a
small label. When the mouse points to the label, the window pops up, and when the mouse is

not pointing to the label, the window is hidden.

d. Hide: hide the current selected window, that is, close it (if you want to see it, please click this

window again in “View”.

(2) Right-Click Program File

In RTSys, when you opened the program file, you can right-click program name:

gsingle move i Closs
() _
str (200 B2 Closs All

a. Closs: close current selected file.
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b. Save: save current selected file.
c. Closs All: close all current opened files.

Note: closed files can be opened again — double click the file again in Project View.

11.2. Right-Click Basic

In Basic editing window, right-click to open below window.

Go to define of axis F12

=+ Add Comment

I_’,E—_| Del Comment

[ Find Ctrl+F

= Replace Ctrl+H
Select All Ctrl+A

B Toggle BookMark  Ctrl+F2

W Toggle Breakpoint Fg

a. Go to define of axis: you can quickly go to corresponding SUB function position.
b. Select All: select all contents in current editing interface.

c. Add to Watch: after opening debugging, you can choose variable and add to “watch” window,

real-time changes can be known.

11.3. Right-Click PLC

In PLC editing window, right-click to open below window.
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Select All Ctrl+A
Write value i
Effective immediately
T Clear Delete Register: |m3oog
gé Cut Ctrl+X
Copy Ctrl+C Forced OF Forced OFF Forced OH/OFF
E:B' Find Ctrl+F Delay effective
=! Replace Cirl+H
Register ... Walue Regz type 0K
& Add one row Shift+Insert
) ma000 1
Del one row Shift+Delete
ME Insert column
Append column
! Toggle BookMark  Ctrl+F2
Motes Show
Cancel
Motes Update

Write Value: after starting debugging, manually modify values of soft component or register.
Add one row: insert one row above the current line.

Insert column: insert one column at the right column.

Append column: append one column at the end of PLC window (Dotted line)

Note Edit: used to note PLC file’s register.

Note Show: show edited notes at the bottom of corresponding soft component.

11.4. Right-Click HMI

In HMI editing window, right-click to open below window.

Property

Select Al Ctrl+A

Property: pop up current selected component’s property window, you can check and modify

information.

180



Zmotion RTSys User Manual Version V1.5.2

Chapter XII How to Set RTSys Showing

12.1. Status Bar

In status bar (View — Status Bar), there are 3 parts of contents: cursor positioning, message printing

statistics, controller model / IP / state showing.

(1) Cursor Positioning

It will show information of cursor position, for example, for Basic, “Line:26 Col: 17, Chars: 788”.
(2) Print Information Showing

It will show now error, warn, message numbers in OUTPUT window.

(3) Controller Information Showing

It will show currently connected controller model, controller IP address, and controller running state.
If ALM or ERROR, corresponding details will be shown also, and highlight in red background. If

no controller connected, it will show “Unconnected”.

12.2. Indent Line

Indent lines are used to align program lines with the same indentation when there are multiple layers
of nested indentation in a Basic program, making the program more hierarchical and standardized.
By checking this function, you can choose whether to display alignment lines in the Basic program

editing interface. The arrows in the figure below are indent lines.

global sub main scan()
slcaxis ()

if idle=—1 then
‘ setaxis ()

yd endi £

table (10)=DPOS
table(11)=ESPEED
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12.3. Auto LineFeed

“Auto Line Feed” means that when the RTSys software window is scaled, the Basic program content

will wrap according to the window size. You can choose whether to check this function.

12.4. Theme Styles

RTSys supports switching theme style, there are 4 theme colors, white, black, gray, colorful. If you

L3 E

Theme Custom | Reset

want to custom, please refer to.

Style~ lay
v  White theme B
Black theme

Dark gray theme |
Colorful theme

12.5. Switch Languages

RTSys supports switching software languages. There are Chinese and English. If you need to use

other languages, you can add needed one.
(1) How to Switch the Language:

Click “View” — “Language”, choose needed one, click it. Then it will tell you “restart” to take effect

it, click OK. When you restart RTSys, language become you needed.

File(F) Heome(d) Contreller(C) Edit(E) Tool(T) Debug(D)

Project [:—| Output —_— | Status Bar T
it Elowe = ® X
‘—, Label Q Find result

AxisParameter _ ToolBox Language Encoding Theme Custom | Reset window
- E-".Hmi ? Help & Emerge Stop gv g - g

Style~  ~ layout

Window Show Reset

Video Description: RTSys Page (https://www.zmotionglobal.com/pro_info 282.html) — System

Architecture — E.
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(2) How to Add New Other Languages:

a. Open RTSys software installation path, and find “Language” folder.

ERO0EE (E) » RTSys > v | B O @I RTSys"
£ i FEEER s S N
Compiled 2024/8/22 17:46 Trigss
dll32 autocon 2024/8/22 17:46 g - =3
dli32 far 2024/8/22 17:46 pryLe—
dll32 standard 2024/8/22 17:46 wrigs
EtherCAT 2024/8/22 17:46 STids
help 2024/8/22 17:46 i
[ Language 2024/8/22 17:46 it |
Plug_in 2024/8/22 17:46 i
System library 2024/8/22 17:46 Srigss
zsimu 2024/8/23 11:43 Trigss
4] BCGCBPRO3410u143.dll 2024/7/11 14:21 R 11,037 KB
[¥] BCGCBProResCHS.dII 2024/4/11 16:08 R 1,168 KB
] ExtRTSysEtherCAT.dll 2024/8/6 B:35 R B78 KB
[4] ExtRTSysScope.d 2024/8/6 8:35 MEEETE 474 KB
4] freetype.d 2020/5/11 18:58 NERETE 511 KB

¥

b. Open it, and it can be seen there are Chinese and English files. (zlangl: English, zlang2:
Chinese). If you need add new others, you can copy one, then rename it, zlang 3, zlang 4, etc.
(the file name must be zlang, and the No. must be one by one — zlang 1, zlang 2, zlang 3, zlang

4, zlang 5...).

c. After that, open the new added file. And do translation, that is, replace as needed language

rmation.

) zlang1 - B=% 7 zlang3 - iB=A - O
MIEF) S|E(E) B EEN) EEH) MEHE REE BO EEN) EEH

[Info] [Info]
{Menu=English Menu=Japanese |

Lang=936 Lang=936

RTSys=RTSys RTSys=RTSys
ZMC=ZMC IMC=ZMC

ECI=ECI ECI=ECI
XPLC=XPLC XPLC=XPLC
Zsimu\zsimu.exe=zsimu\zsimu.exe Zsimu\zZsimu.exe=zsimu\zsimu.exe
RTSys.CHM=RTSys.CHM RTSys.CHM=RTSys.CHM
RTGuide.CHM=RTGuide.CHM RTGuide.CHM=RTGuide.CHM
RTBasic.CHM=RTBasic.CHM RTBasic.CHM=RTBasic.CHM
RTPlc.CHM=RTPlc.CHM RTPlc.CHM=RTPIc.CHM
RTHmMIi.CHM=RTHmi.CHM RTHmMIi.CHM=RTHmIi.CHM
RTNc.CHM=RTNc.CHM RTNc.CHM=RTNc.CHM
RTVision.CHM=RTVision.CHM RTVision.CHM=RTVision.CHM

[Menul [WMenul

ile(F)=File(F) File(F)=225(F)

pen the file menu=0pen the file menu Open the file menu=0pen the file menu
ile(&F)=File(&F) File(&F)==55(& F)
=14 Z1047, 245 100% Windows (CRLF)  UTF-16 LE
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d. Save new language file, and restart RTSys.

® Aol K

Language Theme Custor
= Stylew  ~
Simplified Chinese
v English |
lapanese

12.6. Set Fonts

In RTSys, you can modify Basic and PLC program file’s font. Open it by “View”—“Font”.

=ik *

FERE:

Tahoma "
Tempus Sans ITC
Terminal

Times New Roman
Trebuchet M5

Tw Cen MT

Ty pe gt BT v

HE T

50

O F2iW

BRE(C):

‘ =& w ‘ FRTER):
B ~

LaBbYviz

12.7. Encoding

2

Encoding
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This is mainly to convert encoding formats of Basic program and C language program. Now, it

supports ANSI format and UTF-8 format.

Note: controller only supports ANSI encoding format!

12.8. Custom Window

RTSys supports customizing the display style of the programming interface of RTBasic, PLC LAD
& IL. It provides a variety of setting items. You can customize the background color, cursor color,
line number color, etc. You can also specifically set the function color, variable color, comment

color, etc. The axis parameters are used to select the "axis parameters" view to display the parameter

situation.
Custom view *
RiHasc RTBasic
E-PLC

-Output Background color FFFFFF

- Axis Parameters Pointer color Il cooooo
Sel background color cococo
Highlight current line False
Default color Il cooooo
Number color Il cooo00
String color Il ooso08
Operator color . 808000
Grammar color . 0000FF
System sub color | EEIRTYS
User sub color B oocept
Global variable color . 996066
Local variable color B 555066
Comment color Il ooso00
Show line number True
Line number fore color . TATATA
Line number back color FFFFFF
Fold fore color ASASAS
Fold back color FFFFFF

Defamule 3 Cancel Use

12.9. Reset Window Layout

Reset RTSys software windows to default position. Sometimes, you did modifications for the
window position, if you want to use default window layout, use this function, click it, then restart

RTSys.
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Chapter XIII Common Errors

When errors come in operating project, RTSys will show error information, take it for reference to
help debugging, we can also view errors by command “?*task”, double click error information to

reach related code lines.

Error Reasons & Solutions

> You didn’t build the project or you didn’t open
project .zpj file. Please create the project at first,
then add the program file into project.

Download button is gray

> Controller is not connected to RTSys.

> Some controllers only support downloading into

ROM, that is, RAM is not supported.

WARN: no program set autorun. | The program file has no auto run task No.

There are multiple HMI tasks, please remove others,
Error:5002, Operate Failed!
remain one.

> Simulator is deleted by antivirus software.
Therefore, please set simulator as “safe one” in
antivirus software, then connect again.

> Simulator port No. is occupied (default is 502).
Please check which one also is 502. You can find
as follow methods:

> Win + R — enter cmd to open window.

Fail to Connect to Simulator > Enter command: netstat-ano, find 502 port, and
remember corresponding PID ( | findstr <port
No.>)

> Keep inputting task|findstr “(PID value in last
step)”, press Enter button, then see which one uses
502.

> In “task manager”, find corresponding PID

program, and close it.

> Enter “?*task” in output window to check error
information again.

Check axis state “AXISSTATUS”, whether it is 0.

Controller ALM Led is ON.

Check the information printed in “output”
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window.

Motor doesn’t run when in

“manual” motion.

> Check AXISSTATUS parameter, if it is not 0,
please see corresponding position, especially
position limit, soft position limit, alarm position.

> Check ATYPE, see corresponding axis, whether it
is 0, whether configured as encoder.

> Check UNITS, if it is 0 or minimum value.

Check motor wiring.

Motor only moves to one
direction when in “manual”

motion.

Check AXISSTATUS parameter, if it is not 0,
please see corresponding position, especially
position limit, soft position limit, alarm position.

> Check if drive dual-pulse configuration is
consistent with controller, controller pulse mode
is configured by INVERT STEP.

> Check motor wiring, especially directional cable.

Non-China operation system
uses RTSys Chinese version,

then appear “Garbled”.

1) Situation 1: RTSys menu & window name can’t

show normally / are garbled.

Reason:
Different systems are with different encode formats, then

sometimes Chinese can’t be identified.

Solutions:
> Win + R, then enter “cmd” to open interface.
> Enter the command “chcp”, then you can get this

system’s code page No., for example, China land
is 936 by default.

> After that, under RTSys installation path, open
“Language” folder, then open “zlang2.dat” file,
find code line “Lang =936, change 936 as needed
code No. (checked from cmd in step 2).

2) Situation 2: RTSys menu bar is normal, but the

project name, file name in projectview, and output

window are abnormal.

Reason:
There is Chinese character of the project path.

Solution: edit the storage path as English, there are below
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2 methods:

» Method 1:

In Chinese system PC, modify the path as English, and
open the project, make the project name as English also.
Then, open it in other PC, it will be normal.

»  Method 2:

Step 1: open the project folder, use “notepad” to open .zpj
file, and search filelist.

Step 2: make all file’s name as English, for example, if File
1 = F7F2%.bas, change it to File 1 = main.bas

Step 3: save it, and use other tools (like, notepad++) to

modify the encode format as UTF-8, also please save it.

3) Situation 3: file contents are garbled.

Reason:

Program file’s encode format is not correct.

»  Solution 2:

Open it in the PC that can show normally, then click
“View” — “Encode” in RTSys, set it as UTF-8, then send it
to current PC.

»  Solution 2:

Use other tools to make the encode format as UTF-8, then

open it by RTSys.

Open project in RTSys, connect
to VPLC7XX controller, it
reports an error ‘200207, or
MotionRT

software crashed

when updating FPGA firmware.

Too large “Total Memary” configured in MotionRT7,
which exceeds system memory. Please reduce Total

Memary of MotionRT7.

Scope is abnormal.

> Imported .txt file that is not scope parameter.

Imported scope file contents have been modified.

After opening xplcterm, it

reports error of “open lcd failed”

> Send “?set_xplcterm” to see whether turn on the
screen automatically, 1 means it has already
opened, if 0, please restart the controller.

> Whether several xplcterm screens are opened, if it

is xplc screen of RTSys itself, please open the
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plug-in management, click “restart”.

When you installed new version,

it tells you “no zmotion.dll, ...”

RTSys is closed when installing, DLL is also closed, which

causes system delay, deleting “zmotion.dll”.

Solution:

> No need to re-install it, just copy one new
zmotion.dll file from RTSys installation contents,
which can be found through RTSys\dll32

standard, please choose it as needed.

When your system is not Chinese

system, files can’t be found.

The project has Chinese path, which causes garbled text.
Solution:

> Modify the file that includes Chinese name.

Remote library download failed
in RTSys.

The controller firmware is too old.
Solution:
> Please use the firmware that is after 2025 for

remote library.

When connecting to simulator I
RTSys, it doesn’t run after
clicking simulator “config” (1%

&) button.

The simulator speed is >/ = 80, which will cause simulator

running not smooth.

Solution:

> In RTSys register table, set suitable simulator
speed: double click “SPEED”, set the value as <50
(hex system).

The RTSys register table path:

IEHINHKEY_CURRENT_USER\SOFTWARE\ZSimulator\zsimu\SIMUSET

In RTSys — SCOPE, it reports the

error off “no memory”.

No “write” permission.

Solutions:

> Open RTSys installment folder, and open
RTSys.exe property, then click “safe” — “edit”.

> In “group / user name”, find your name, and check

below “write” permission (actually, these 4
operations should be allowed: read, read & exe,

write, modify).
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Appendix A: Menu List

Note: some menu names are with “Hyperlink”, you can click it to check details.

“File” Menu List:

Name Image Mark Description
B Build new project file and select file type (different
New ?
+ programming languages correspond to own file types)
Open existed project file (only can open .bas / .hmi
Open... ,
/ .plc file)
Close % Close currently opened project file
[ .
Close All E.t Close all opened project file
Save H Save current project file into current project path
Save As... E Save current project file into the other path
Save All |F| Save created project files into current project path
I Compile created project file as .zlb file (it only
Make Lib =
—— supports Basic file and PLC file)
New Project = Build new project and save it to corresponding path
Open Project = Open created .zpj project
Close Project % Close currently opened project

“Common” Menu List

Name

Image Mark

Description

File

New

=

Build new project file and select file type (different

programming languages correspond to own file types)
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Save current project file into current project path

Save All

Save created project files into current project path

Connect

Download RAM

Connect to controller / simulator

Download project into controller / simulator’s RAM,

don’t save when powered on.

Edit

Go to Last

Jump to last position (the file you opened last time)

Add Comment

Register

Add comment in basic program file

Real-time watch each register values.
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Start/Stop Debug

Used to track project running.

Emergency Stop

&
&

Stop all axes’ motions.

“Controller” List

Name Image Mark Description
Controller
Connect E‘@ Connect to controller / simulator
Disconnect [ | J;| Disconnect to controller / simulator
==
75 Download project into controller / simulator’s RAM,
Download RAM
ram don’t save when powered on.
7%y Download project into controller / simulator’s ROM,
Download ROM fom

it will be saved when powered on.

State the controller

Check controller state information: controller basic
information, ZCan node information, slot node state,

communication configuration, etc.

Firmware

controller

Update controller firmware version.

System Time

Check controller current time, and support custom

controller time or synchronize with PC time.

Modify IP address

Modify controller IP address, also can check current

controller IP address.

Compare Project

Compare current PC project file with controller file,

whether they are consistent.

Lock the controller through password, when locked,

Lock Controller EI host computer program can’t be downloaded into
controller.
' Unlock the locked controller, enter the correct
Unlock Controller [a=]
T password to unlock it.
Reset the .‘5_ Restart the controller, then it needs to connect to
controller — RTSys manually after powered on.
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Connect E‘@ Connect to controller / simulator
-
Disconnect [ ] ,|;| Disconnect to controller / simulator
[ .
f‘l Download project into controller / simulator’s RAM,
Download RAM
ram don’t save when powered on.
j‘ Y Download project into controller / simulator’s ROM,
Download ROM fom

it will be saved when powered on.

State the controller

Check controller state information: controller basic
information, ZCan node information, slot node state,

communication configuration, etc.

Firmware
:[:]: Update controller firmware version.
controller
Project
Compile all files under the project, but don’t download
Compile All |
—- into controller.
— Add the file into current project, support adding
Add to project i
program file, font file, image, etc.
Settings -El Reserved
e
Generate specified ZAR encryption file, it can be
Make Zarfile @ encrypted by password or controller ID binding, the

file suffix should be .zar.

Down Zarfile

Pl
e
=]

Download ZAR encryption file into controller ROM.

Notes — I Note the register of project file.
Indicator G ON / OFF ALM led of connected controller.
“Edit” List
Name Image Mark Description
Edit
Paste |:é Paste clipboard’s content into project file.
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Cut project file’s selected program content / elements

Cut a{i
to clipboard temporarily.
Cut project file’s selected program content to
Copy B | |
clipboard temporarily.
Delete Iﬁl Deleted selected content of the file.
Add Comment The whole line that is selected can be noted.

Del Comment

LR

Delete notes of selected line.

Insert one Tab mp | Add one tab for the line where the cursor is.
Delete one Tab |4 Delete one tab for the line where the cursor is.
Go to Last p
Jump to last position
Position
Go to Next —
Jump to next position
Position
Undo *. Undo last operation
Do Undo again ~» Restore undo operation.
ON / OFF read-only mode, please note it is valid in
Read-Only =
® basic file and plc file.
Bookmark
Toggle Bookmark Set / delete the bookmark for selected line in file.
Last BookMark Jump to last bookmark of the same project
Next BookMark Jump to next bookmark of the same project
Check file and line No. of the bookmark that was set,
Edit BookMarks !
and it can edit the bookmark.
Find / Replace
Find needed content according to entered keyword
Find %
(the range can be customized)
Replace content according to entered keyword (the
Replace =
=

range can be customized)
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“View” List

Name Image Mark Description
Window
ON / OFF “axis parameter” window, it can check
Axis Parameter UEI
commonly-used parameters in motion control.
ON / OFF “project view” window, it can check how
e many files, file types, and auto run task No. in the
Project =N
T current file. And support axis configuration, EtherCAT
node configuration, etc.
. ON / OFF “label view” window, then it can check all
Label g

SUB functions defined in basic file.

ON / OFF “Hmi view” window, then it can check
window information and component information

included in Hmi file.

Output i_—| ON / IFF “Find result” window, used to show results.
ON / OFF “output” window, it can check content, print
Find Result D\\
running result, online input command, etc.
ON / OFF “help” window, used to show help
Help ?

documents.

Task iZl

ON / OFF “Task” window, it will show when

debugging. It can check each task’s details.

ON / OFF “Watch” window, it will show when

Watch =
debugging. It can view variables, registers.
Show
Change RTSys showing language, there are Chinese
Language @
and English, after choosing, please restart it.
Font A a Set program file’s font format, size.
Theme Style ﬁ Set RTSys software showing type (there are 4 styles).
Custom % Set window custom formats (there are 4 windows).
Reset
Reset window =& Reset software window layout, resume as default,
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layout please restart it.
“Tool” List
Name Image Mark Description
Watch / debug the program that is running, and it can
Scope A convert data to graphic, which can show real-time
changes.
Set axis parameters to operate the motor manually and
Manual @
directly.
In N Real-time watch IN state.
=
Op ouT Real-time watch OUT state
b ‘L_ —
Reoi ? Real-time watch each register values.
egister
Q
Used to show and check the image in the latch channel,
Image [:l
or change latch channel’s image.
AD/DA |'I"::ll Watch AD/DA values
PWM Set / read PWM’s duty and frequency value
Write and read EtherCAT data dictionary into
wo
controller.
Watch controller state and show trouble shooting
Troubleshooting
information.
Bus state :r': Diagnose and show diagnosis information of
diagnosis ’E' EtherCAT and RTEX bus states.
dH_ Add custom small plug-in, there are “xplc screen”
Plug-in )0
= HMI simulation plug in by default.
“Debug” List
Name Image Mark Description
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Start/Stop Debug ﬁ Start / stop debugging program and task.
Go h Run the program that has already opened “debug”.
Pause L1 Pause the program that is debugging.

Run to Cursor

Set the program run to which line.

()
L if
Step Into I:E Jump to next command.
Step Over __E Jump over next command.
Step Out I:E Jump out SUB subprogram.
Breakpoint . Add / delete breakpoint in Basic program.
Emergency Stop @ Stop all axes’ motions.
“PLC” List
Name Image Mark Description
LD -I |— Usual-on contact to connect with bus line.
LDI -M— Usual-off contact to connect with bus line.
Used to detect the rising edge of the normally open
contact connected to the busbar. It connects a scan
LDP -|T|—
cycle only when the rising edge of the specified bit soft
element (when it changes from OFF to ON)
Used to detect the falling edge of the normally open
contact connected to the busbar. It connects a scan
LDF -|¢|—
cycle only when the falling edge of the specified bit
soft element (when it changes from ON to OFF)
S . Starting command of program that uses stepper LAD
n
command.
Compare two data, that is, compare operand S1 with
Compare -I c |—

operand S2 according to assigned condition. When the
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condition is met, contact is conducted, if not met,

contact is off.

ouT -[: :l- Command that drives soft element coil.
Function -I:I- Open PLC command input list, select the command.
Build PLC subfunction, which is used as entry of
LBL {F}
subfunction.
Horizontal line E— Add LAD horizontal line.
Vertical line | Add LAD vertical line.

Horizontal line

—— Delete LAD horizontal line.
clear
Vertical line clear + Delete LAD vertical line.
TolL I‘{]‘]m Convert LAD to IL (instruction list)
ToLad = Convert IL to LAD (ladder of diagram)
m.’

Register usage list

Check registers usages and notes under current

project.

Cross reference

table

Check how to use types of registers and position for

current project.

Add one run

=
-

Insert one row above the selected grid.

Insert column

=

Expand one column on the left side of selected grid.

“HMI” List
Name Image Mark Description
New Window a New build one Hmi window.
Import Window a Import existed Hmi window (only can be .hmi form)
Background
Preset global window background and element form.
preset
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Show thumbnails

Show as window thumbnail.

/
Show details ‘ / Show as window & element details.
o Open/hide “control class” window, save all HMI files,
Control Class ]
which can be called directly from control class.
Set texts with multiple languages at once and save
Text Lib
them to call in element.
Add the picture to picture library, and support calling.
Picture Lib . There are system picture library and user picture
library, pictures are used only for Hmi.
g : . . .
KeyTrans ot Bind functions of physical keys and virtual keys.
Arrangement / Sort multiple elements, there are many options.
Modifying
multiple @a Modify multiple register addresses.
Addresses

Hmi settings

: |

Preset Hmi system, including starting window,

resolution, etc.

Property ON / OFF “property”” window, and it can check / set
HMI element / window property information.
Quick picture lib ON / OFF “shortcut picture lib” window, HMI pictures
can be checked, and can be used or deleted quickly.
Layer Show / hide elements of top, middle, bottom parts.
Grid Show / delete the grid.

Control name

Show / hide element name in Hmi window.

Language

Switch the language in text library

State

Of ¢ ||~ K@ Pl i

Switch element state.
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Appendix B: RTSys Shortcut Keys

Operation

LAD Add “-”

LAD Delete “-”
LAD Add “|”

LAD Delete «|”

LAD Add one Row
LAD Delete one Row
Convert to IL
Convert to LAD

Controller Connection / Disconnection Shortcut Keys

Connect to Controller
Connect to Simulator

Disconnect

Go to Define Position
Go to Last Position

Go to Next Position
Set / Cancel Bookmark
Edit Bookmark

Last Bookmark

Next Bookmark

Find

Replace

Add / Delete Breakpoint
Start / Stop Debugging
Run Debugging

Run to

Step Into

Step Jump

Step Out

Shortcut Key
PLC Shortcut Keys
F8
Ctrl + F8
F9
Ctrl + F9
Shift + Insert
Shift + Del
Ctrol +1

Ctrol +L

Ctrl + Alt+C

Ctrl + Alt+ S

Ctrl + Alt+D

Editing Shortcut Keys

F12

Ctrl & -

Ctrl & +

Ctrl + F2

Ctrl + M

Shift + F2

F2

Ctrl + F / Shift + F4

Ctrl + H
Debugging Shortcut Keys

F9

Ctrl + F5

F5

Ctrl + F10

F11

F10

Shift + F11
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Cut, Copy, Paste, Delete, General shortcut keys
Select All, Redo, Resume,
Open, Save, etc.
Help F1

Interface Operation Shortcut Keys
“Connect to Controller” Enter button means connect
Window

“Command & Output” “1” and “}” can check history, Enter button to send command.

Window

HMI Thumbnail Del — delete, “1” — last one, “}” — next one.

Label Interface “Enter” means jump

Scope Interface 1,1, —, — - viewed waveforms

HMI Drawing ESC to cancel drawing

HMI Interface 1, }, —, —: move one pixel for selected control, + Shift can
quick to move (2 pixels). + Ctrl can align controls.

LAD Interface 1,1, —, —: switch selected grid, + Shift can add / delete selected

area, Home button can return to the first column, End button can
back to the last column, PgUp button can jump to first row, PgDn
button can jump to last row, Enter button means enter

information.
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Appendix C: How to Configure EtherCAT

3

For each window and menu, please refer to “Project View”.

Note: EtherCAT can be configured when it has project or without project. If there is no project, after
configured, save and export configured parameters. If there is project, you can save it in this project

directly.

With Real Drive Device

(1) Connect RTSys to controller.

(2) Enable axis configuration and EtherCAT configuration functions (right-click empty place of

Project View, choose “project setting”, and check it, click OK).

ProjectView ~ # x | s .
L_' Froject Hame: E:\BIFE 1. 1 THE & \EtherCAT INIT\ECAT INIT.zpj
[P~ ECAT INIT
U File download sort 4 ¥ Controller Type
|B] ECAT INIT. bas [0] T

. ) Compiled platform: arm32
e Config files

Program Version 20

Rreelgolinis prren ol o gl G

Add to project 7R PP S P I by e
Add to config file 7 \

Project setting

Export Zarfile Bl -

(3) Adddrive device’s .xml/.zml file (if controller and RTSys has already known your drive model,

of if you don’t need to configure drive parameter, please ignore this operation).

Generally, when the device is only shown “Drive n” after scanning, the drive is not known by
controller and RTSys, which means you need to add corresponding file (.xml / .zml) according

to below method (1).
»  Two methods:

®  Open RTSys software file path — open EtherCAT folder — put needed .xml / .zml file into here

— in RTSys project view, right click controller — update xml/zml list.

® [n RTSys project view, right click “config file” — select “add to project” — select needed .zml
file (this method only add zml format file).
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--difference between two methods--

Zml file added by method 2 will be downloaded into controller, for method 1, it will not

download but can be identified.

(4) Scan the device. In RTSys Project View, right-click EtherCAT node / EtherCAT — 0, then select
“scan device” (if there are several slot No., please select corresponding slot No. to scan, for
example, EtherCAT-0, EtherCAT-1, etc.). If no device is scanned, and report an error “Online

command warn, Slot return error:3205”, please refer to following “solve device unscanned”.

(5) Configure bus period, axis mapping relation, digital 10, analog mapping relation. In RTSys

project view, double click controller, then manually configure parameters.
--how to operate “axis mapping relation window”, other 10, AIO are same methods--
Tips:

+  When the controller supports several axis types, you need to allocate and map axis resources.
For example, after scanning, it reads 6 controller pulse axes, and the number of axes expanded
by ZCAN is 0, EtherCAT-0 (bus axes) has 2, then please allocate them, set each axis’ axis No.
(can’t be same) and each axis’ axis type (ATYPE).

4+  When “Controller” window has been opened, if you need to add new devices, please re-double-

click “project view” — “controller” to update, updating again.

Operations:

a. Assign axis numbers at first. In EtherCAT-0 — DIP Code, modify the total axes as 10 (here,

connect to controller that supports 16 axes, so it can add axes).
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new added axes need to keep connecting to bus device, after scanning, device name will be shown.
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b. Assign each axis’ axis No. and axis types. Please set them in corresponding position, if you

don’t want to manually set, you also can click “auto config” to assign and set.

Note: if connected Zmotion EIO, ZIO expansion modules, expanded axes only can be

configured as pulse axis type.
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(6) Configure / check each EtherCAT bus device’s PDO, ON parameter, etc. In RTSys project view,
double click Drive n, then manually set each parameters (Drive n: scanned single device No.,

for example, “Drive 07, “Drive 17)
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(7) Configure axis basic parameters and switch signals. In RTSys project view, single click “axis

config” small arrow to open axis list, and double click needed axis No., next, you can do axis

parameters configuration.
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(8) Open the bus. When you need to open multiple slot No. devices, please find EtherCAT node,

and right click, select slot start. When you need to open all devices on the same one slot No.,

please find EtehrCAT-0, and right click, select slot start (if there are several slot No., please

select corresponding slot No. to scan, for example, EtherCAT-0, EtherCAT-1, etc.).
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(9) Generate and apply (use) bus initialization file “Startup.bas” file (not “must” step). After
generated, download it into controller, which is used when running offline. In RTSys project
view, double click axis confg or controller or Drive.n, there is one button of “use” at the right

bottom. (if you want to add content into this initialization file, find the file, right click it to set).

Without Real Drive Device

Note: without real device, no way to open the bus (slot start)!
(1) Connect RTSys to controller.

(2) Enable axis configuration and EtherCAT configuration functions (right-click empty place of

Project View, choose “project setting”, and check it, click OK).

Project Setting

ProjectView ~ # x
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(3) Manually add device. Right click EtherCAT-0 — add device, then select needed one and set

numbers, next click add.

(4) Adddrive device’s .xml/.zml file (if controller and RTSys has already known your drive model,

of if you don’t need to configure drive parameter, please ignore this operation).

Generally, when the device is only shown “Drive n” after scanning, the drive is not known by
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)

(6)

(N

®)

controller and RTSys, which means you need to add corresponding file: open RTSys software
file path — open EtherCAT folder — put needed .xml / .zml file into here — in RTSys project view,

right click controller — update xml/zml list.

Configure bus period, axis mapping relation, digital 10, analog mapping relation. In RTSys
project view, double click controller, then manually configure parameters. Please see without

real drive one.

Configure / check each EtherCAT bus device’s PDO, ON parameter, etc. In RTSys project view,
double click Drive n, then manually set each parameters (Drive n: scanned single device No.,

for example, “Drive 07, “Drive 17)

Configure axis basic parameters and switch signals. [n RTSys project view, single click “axis
config” small arrow to open axis list, and double click needed axis No., next, you can do axis

parameters configuration.

Generate and apply (use) bus initialization file “Startup.bas™ file (not “must” step). After
generated, download it into controller, which is used when running offline. In RTSys project
view, double click axis confg or controller or Drive.n, there is one button of “use” at the right

bottom. (if you want to add content into this initialization file, find the file, right click it to set).

How to Solve “Device Not Scanned”

After scanning, if there appears “Online command warn, Slot return error:3205”, which means

controller can’t verify the drive, then you need download configured .zml file and program into

controller together.

(1

@)

3)

4)

Add device manually. Right click EtherCAT-0 — add device, then select needed one and set
numbers, next click add (if there are several slot No., please select corresponding slot No. to

scan, for example, EtherCAT-0, EtherCAT-1, etc.).

Configure / check each EtherCAT bus device’s PDO, ON parameter, etc. In RTSys project view,
double click Drive n, then manually set each parameters (Drive n: scanned single device No.,

for example, “Drive 07, “Drive 17)

After configured parameters, export this device’s configured parameters and generate .xml file

(RTSys project view, double click Drive.n, click export at the right bottom).

Add generated .zml file to the project, and download into controller together (RTSys project
view, right click config file, and select add to project). After that, please do axis configuration
according to “with real drive” content above
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