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Features Overview
Hardware Configuration
Hardware Interface
Typical Topology

Download and Installation

Create Project

Ul introduction

Project Basic Setting

Module Configuration

Motion Control Axis

Configuration

EtherCAT Confiquration

Trace Function

Connection with PLC

Programming

Download/Upload

Download File

Pack Project Archives

Firmware Upgrade

=  Memory Assignment
=  Soft Element

=  Special Soft Element

= System Variable

=  User Defined Variable

Instructions
Program Logic
Flow Control

Contact Load

Data Computation
Data Processing
Matrix

String Processing

Clock

Timer

Pointer
Communication-Serial
Communication-Socket
PID

Basic Motion Control
cAM

Interpolation

Motion Control(CANopen)
High Speed Input

INOVANCE

IT7000&H5U Simulation

Online Modification

FB/FC

Sub Program

H5U Error Code

Application Example
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Function Block + Library
Encapsulation(FB/FC)

User Defined Variable

INO\ANCE

High Speed 10

Socket Communication

FBD + LD Programming

o |
o |
o |
=
=
=1

CAM + Interpolation
Motion
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H5U Series EtherCAT High Performance Small Size PLC
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EtherCAT. ~

Technology Group

CANIlink
CANopen

RS485
Modbus TCP




Storage

Axes

Serial port
CAN port
Fast input

Fast output

Extension modules

Program Language

Ethernet

USB. SD card

Structure

200K program storage, 2MByte custom variable

storage
EtherCAT: 32 axes
Local Pulse: 4 axes
1 x RS485
CANlink, CANopen
4 channel 200K
4 channel 200K
16
Up to 72 EtherCAT stations (including Servos)
LD, SFC, supports FB/FC (LD)
Modbus TCP, Socket, program upload/download
Supports EtherCAT
Program upload/download and firmware upgrade
(only SD card)

Compact and small size: 83 x 90 x 95 (mm)
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LED Display 10 Indicator

Status Indicator

¢

0
Z
2
RUN/STOP Switch 2 10 connector, spring type
a Y
a . )
USB mini B port, Multi Function Key
programming >
download/upload SD Card Slot
RS485 port o

Ethernet Port

CANopen/CANIink port ®

EEEEEE

, EtherCAT port, support up

to 72 slaves(32 axes)
24VDC power supply port

Local Extension Interface,

» support up to 16
modules(under the end
cover plate)
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RS485 Download/u.pload, IYIodbus
TCP, Socket instructions

10 mastorslave
RTU master/slave Connect to PC, HMI, PLC and Ethernet device via router

rotocol . .
AC drives P Supports 4 channels pulse/interrupt signal, or 4 channels A/B
instruments & phase encoder
control devices
Built-in RTC " "
1 B
EtherCAT: Up to 32 72 EtherCAT slave stati EtherCAT. ™ - i-g'-g
er :Upto axes or er slave stations Canfarmance trsted ; Eﬂ:
L e

i —

Al/AO PT/TC

Up to 16 extension
modules

Control 4 servos or steppers

CAN High speed pulse outputs:
200kHz x 4 channel

R
:_ Built-in CANopen/CANIlink

: protocol

|

|

|

|

Other PLC
|
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H5U-1614MTD

H5U-1614MTD-A16

H5U-1614MTD-A8

H5U-1614MTD-A8S

01440087

01440235

01440236

01440315

Programmable Logic Controller-H5U-1614MTD-H5U Series 16 Input 14 Output

Programmable Logic Controller Yes
Programmable Logic Controller-H5U-1614MTD-A16-H5U Series 16 Input 14 Output

Programmable Logic Controller(16 axis) Yes
Programmable Logic Controller-H5U-1614MTD-A8-H5U Series 16 Input 14 Output

Programmable Logic Controller(8 axis) Yes
Programmable Logic Controller-H5U-1614MTD-A8S-H5U Series 16 Input 14 Output

Programmable Logic Controller(8 axis without CAN and CAM function) Yes
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Download software(V4.2.0.0 or above) from website: https://www.inovance.com/hc/allResult?key=Autoshop, or contact local

inovance representative to get the latest software.
After download the software, click the Autoshop V**** startup.exe file to install the software.

% AutoShop V4.2.0.0 Setup.exe I
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https://www.inovance.com/hc/allResult?key=Autoshop
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Click the icon |; A 1o open Autoshop software, then select <File>=><New Project>

|| File(F) View(v) PLC(P) Tools(T) Help(H)
J New Praject(N) Ctrl+N

|_ [77 Open Project(Q)... Ctrl+0

Set project name and save path according real demand, select <H5U Series> IN <Series and models>, then click <OK> button, a new
project will be created.

MNew Project *
@NEW Project OTernporarv Froject File(F) View(V) PLC(P) Tools(T) Help(H)
Brofect Sett Baedlxealoc/gals:BE]DE|DELLI0 6K /@RE =49 /@
? neE =F'+€7H?H%%PTjJHHrFHTHl%I HHOREI— | =1 | [Cotbssein vss |
. Project Manager R X Toolbox
Project name: | | o W temphaarsy |
System Variable Table o EtherCAT Deviees
Save path: |E=‘P1-C1l. | |£| & Global Veriable Tnovnce Devies
Programming L. Other Devices
RIrs Conﬂg E)- Instruction Set
Editor: ariable Monitor Table Basiclogic
itor: | Ladder Chart W Flow control
Cross Reference Table Contacts load
g Element Using Infomation Tab| Data computation
Project description: | | L] Trace Data processing
Matrix
Strings
- - Clock
EqL"mEﬂt SEIECtIon MC axis control(EtherCAT & Pulse outy.
MC axis control{CANopen)
ey Mo | — |Hsu - HC axis control(Pulse input)
H5U Series e atons

¢1» EtherCAT e ance small FLC -~
2% Support o 3

3y Maximum 3 ! 1
control ':1115: d loeal pulse]';

support posih ation and < >
electronic ca

<4 Support 4-axis se output, 4

channelz 200 EHz hi gh—speed input W

Pl =N | [ R T ) E N A - P A | U | IR, Tl - |

11
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J File(F) ‘ Edit(E}] View(V] Ladder Chart{l) PLC(P} Debugi(D) Teools(T) Window(W) Help(H) Menu bar
/| |3
EEEel¥xee/2c|(falesBEIRRINEN &L @ oK R EaEs 0 9 @
: Fast tool bar
| | | [ 4k AF |41k fib [ fob [ O 4R — | 72K 1 1| |Fsoca ] [Cotooamusa ] |
FrEER e o= Het 1 method 1: modify CAM kevpoint(be noted CarMode = Hull) Y Toolbox W5
E||§| H5U IT7000 [H5U] e method 2: modify CHM points(be noted CanFode = Hull) VHSearch
g; Variable Tabl method 3: create a new CAM nodes array, then copw all points to current CAM (he noted CanHode €3 Full)
B ystem ar,la e Table [=- EtherCAT Devices
w-E] Global Variable Tam. Gell-d:?mTable ) Inovance Devices
E]"' b Execute EC_GenerateCamTable - Other Devices
- 'Hé Canfig [l Instruction Set
— . . [+ Basic logic
=/ Variable Monitor Table & Flow control
----- Cross Referlence TEHEI Tone — Cam. GenCamTable Do ) Contacts load
Element Using Infomation Table [ Data computation
- Trace EndFointIndex — Cam. GenCamTable En [+ Data processing
[+ Matrix
ErrorHodePointIndex — Cam. GenCamTable_Er: [#] 5trings
[ Clodk
CamTable —CamTable Buzy — Cam. GenCamTable Bu [ MC axis control(EtherCAT & Pulse output)
[+ MC axis control{CANopen)
Cam. GernCamTable CamHode —{CamFode Commandiborted — Cam. GenCamTable Col [# HC axis control{Pulse input)
[+ Timers
Cam. GenCamTable_ Wodelum — HodeHum Error — Cam. GenCamTable Er: [+]: Pointer
q q [+ Communications
PrOjeCt Manager View Cam. GenCamTable Mode —{Mode ErrorID — Cam. GenCamTable Er: [+ Others
[+-FB
Cam. GetCamPhasze FlC
| Execute HC_GetCamTabhlePhase ~Library
Program Edit Area Toolbox
Done [— Cam. GetCamPhase,
CamTable —CamTable Fumber |— Cam. GetCamFhaze,
Cam. GetCamPhase StartFoint — StartFaint Fhaze [— Cam. GetCamFhaze v Show selected information!
< >
4] N\ BIMAIN | M, [l MC_CAM | [FE] MC_Gear | ] MC_Group | ] x|

12
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» Project Manager

Project Manager o x

=l H5U_IT7000 [H5U]
&8 System Variable Table 4 Variable area, include system variable and user defined variable
EEI---- Global Variable

—L'_ﬂ I-'rl::rgrammlrlg
i-m@ Program Block o * Programming area, include program block, function block and function

E Function Block (FB)
... == Function (FC)

ot Input Filtering

-2 Module Config
;o Electronic Cam [ Configuration area, Input filter time setting, extension module configuration,

- [i§ Motion Control Axis CAM table edit, motion axis and axes group setting, etc.

]@ Axis Group Settings
g EtherCAT

----- COM
----- 2= CAN(CANLink)

Ethernet

=/~ Variable Nonrtor lable L J Variable monitoring, cross reference table and element information table

----- Cross Reference Table

------ E Elerment Using Infomation Table

F] Trace L

* Trace function

13
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> Toolbox

T ] by [ I
: 4 User can search the wanted item in this area
e ||Seard'1|
= EtherCAT Devices ~ .‘ EtherCAT device, double click to add to EtherCAT configuration
= Inowance Devices

) Terminal Coupler
- Serva Drives
[ Multi_Axis Drive
[ Digital 10
[ Analog 10
[ Pulse Output Units
[+ Encoder Input
- Other Devices
= nsiruicion et 4 Instruction guidance, double click to add to program edit area
[+ Basic logic
) Flow control
& Contacts load
- Data computation
- Data processing
- Matrix
& Strings
& Clock
- MC axis control(EtherCAT & Pulse outpu
- MC axis control(CANopen)
- HC axis control{Pulse input)

-'I'|mers
- Pointer
' g‘;:"m“”“f‘ﬁ"”s If users use a self defined function block, they can find the FB/FC in this area,
+ Others . B
oTFE double click to add to program edit area
W

... BT
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» Program Edit Area

S0 e e e - l Comment area for a network
method 3: create a mew CAM nodes array, then copy all points to current CAM (be noted CanMNode <> Hull)
Cam. GenCamTable
= TEONEE BE Gemer teCanTable l Programming area
Dome [— Cam. GenCamTable_Do:
EndPointIndex|— Can. GentanTebla_En Network is the basic unit of a program, a program is
ErrorNadsPointTndex | — Can, GenCanTsble_Er consist of different network and a project is consist
ConTable —Canleble Busy [ Can. Genfanable B of different programs(main program/sub
Cam. GenCanTable_Camfode — CamBode Commandiborted — Cam. GenCamTable Col program/interruption program)
Cam. GenCamTabl e_Hodelum — HodeFum Error — Cam. GenCamTable_Er:
Cam. GenCanTable Mode — Mode ErrorID — Cam GenCanTable Er: Eliiﬂ Prog ramming ‘ ” r
Cam. GeltclamPhase L:_| ==
H Execute gr GetCamTablePhase E N Block Properties
s S Insert Subprogram(s)
Done [— Cam. GetCamPhase 55 g .
CanTable — CanTable Fumber [— Cam. GetCanPhase, ES cl Insert interrupt Eubr::Qrﬂmm
Cam. GetCamFhase_StartPoint —{StartPoint Phase —Cam.GetCamPhafe_ v E:\', SER_{]M_M C_Grcrup
g [F] SBR.010_CoE
-5 SBRO11_10s
- [ SBR_012_Authority
w-[] SBR_013_Registers
- [ SBR_020 Comms
- SBR_030 ProcessControl

15
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> Fast Tool Bar

PEeEeXpR/oc|flalesBRE|RE|IDE L@ 677 HeE=| a4 <@
[FERE v |ttt — T | A S s | O W] — | 2K 1 |

J| Local || Notlogged in:USE | ‘

Fast tool bar integrated normal used function button
for fast editing purpose, such like open/create/save
a project, programming edit tool, online simulation
and compile/download, etc. Users can add/delete
the tool bar according the real demand. Users can
right click in this area to select the wanted
tools(Normally not recommend to modify this area).

| v Standard toolbar

| Label toolbar

:IT Compile Toolbar

| v PLCtoolbar

| v Ladder Chart Toolbar
| v SFCToolbar

Zoom Toolbar

IT Toolbox

Status Toolbar

16
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» PLC program executing cycle

E|'" Programming * | Block Properties it

=M Program Block

MAIM

T T A

SBR_002_ MC_CAM
SBR 002 MC GEAR Constant scan period:
SBR 004 MC Group

SBR_010 _CoE II'

SBR_ 011 10s

SBR_001_MC Watchdoa: ms
o]

ms

In the <Project Manager>—<Programming>, double click <Program Block> to get into project executing cycle setting view.

If <Constant scan period> not checked, the scan cycle decided by the real scan time
If <Constant scan period> checked, the scan cycle will follow the preset time, be noted while the real executing time greater
than the preset constant time, the scan cycle will follow the real project executing time

<Watchdog> is used to monitoring the project executing, if the executing time over the watchdog time, the error will occur, in

this case, please increase the watchdog time appropriately or check the program logic. If the program logic is complicated
and need time to calculation, users can use the WDT instruction in the program to restore the monitoring time.

17
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> Input filter Setting

- [52 SBR_030_ProcessCo
[ == Function Block (FB)
------ = Function (FC)
EI"_T‘E Config General input filter:
...... % XO-X7:
------ =i Module Config
EJ---‘ Electronic Cam
EJ----EE Meotion Control Axis
EEI-"@ Axis Group Settings
-5 EtherCAT ®0-x3: (1 100ns
..... COM
2 CAN(CANLink) Lhods

Input Filtering ot

ms

)

High Speed Input Filtering:

us

i

=-=/% Variable Monitor Table

AXES GROUP

In the <Project Manager>—<Config>, double click <Input Filtering> to get into project input filter setting view.

While using external high speed input(encoder/or servo pulse feedback), the input frequency is high and the signal could not
stable, in this case, users can adjust the input filter to filter the signal disturbance. (Usually use the default value.)

18
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H5U support up to 16 local extension modules, the configuration diagram and the supported modules show as below:

=-E] Madule

----- E] GL10AMB00)-0016ETM
----- E] GL10(AMB00)-0016ETP
----- E] GL10(AMB00)-0016ER
----- E] GL10(AMB00)-1600END
----- E] GL10(AMBO0)-3200END
----- E] GL10(AMB00)-0032ETN
----- = GL10AMB00)-4DA

vosertwe | oecmior [ 3 oo, a0

----- =] GL10(AMBO0)-8TC

GL10-0016ETN 16 NPN output modute E] GL10(AMG00)-4TC
GL10-0016ETP 16 PNP output module = El GL10(AMG00)-4PT
GL10-0016ER 16 relay output module
GL10-1600END 16 source/sink input module
GL10-3200END 32 source/sink input module
GL10-0032ETN 32 NPN output module
GL10-4DA 4 analog output module
GL10-4AD 4 analog input module

8 channels temperature detection module

GL10-8TC
(thermocouple)
GL10-4TC 4 channels temperature detection
module(thermocouple)
GL10-4PT 4 channels temperature detection .

module(thermal resistance)



Project Manager
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£

- 4% ComUsage
g CommandsUsage

8 StateMachine

5BR_013_Registers
SBR_020 Comms
SBR_030 ProcessControl
- Function Block (FB)

-== Function (FC)

[ i 1

Cq LT

[—j--- Programming
c--B% Program Block

w-F MAIN
#-F] SBR.00T_MC
-] SBR.002_MC_CAM
....55 SBR_003_MC_GEAR
E $BR_004_MC_Group
#-[F] SBR_010_CoE
#-F] SBR.O11_10s
-] SBR_012_Authority

& [T Config

— Input Filtering

=-[F] Extension Config
2-F] H5U

----- El M15L10(AMB00)-001

----- Bl [21GL10(AMB00)-001

[ [31GL10(AM600)-001

...... El [M41GL10(AME00)-160

<

A | E-[F Madule

-E] GL10{AMB00)-0016ETN
-[E] GL10(AMB00)-0016ETP
-] GL10({AMG600)-0016ER
=R GL10(AMB00)-1600END
-] GL10(AMB00)-
-E] GL10(AMB00)-C032ETN

-] GL10(AME00)-4AD
-[F] GL10(AMBO0)-ETC

Device Detailed List

Slot Nu. ..
a

B R

Config Device M... Device Description

Mode ID:0 H5U

GL10(AMAOD)-0... Sixteen output access of DO module(NPN Transistor output)
GL10(AMBO0)-0... Sixteen output access of DO module(PMNP Transistor output)
GL10(AMAO0)-0... Sixteen output access of DO module(relay output)
GL10{AMBO0)-1... Sixteen input access of DI module

1>Double click <Module Config> to open the module configuration view

Take note that make sure the configuration
extension modules are same with the real
product(sequence, quantity, model type,
etc.)

-E] GL10{AMB00)-4TC
-] GL10(AMG00)-4PT
L
>
10 Mar
X0—X] !
¥ 20---4 .
Y40— 2>Add the wanted extension module
Yal---4
X202

setting view(Next page)

3>Click the corresponding extension module to get into dedicated module

20
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5(GL10(AMB00)-4DA) * . . . . ’
Click <...> to assign the variable or soft element to extension module’s
Config(DA4) 10 Mapping Module information .
input/output
[ Report the module diagnostic
Axisle -0
Output state after Stopping
el ADA
[~]Enable channel [ Output zero S(GL10(ARNG00)-4DA) =
[“IReport the channel diagnostic Output Holdi .
S b n ConfigibA4) 10 Mapping Module information
Cutput preset
izle Mapping Element frisle Type
Axisle - 1 =
Qutput state after Stopping
[AEnable channel A CHO THT
[ output zera R CHL IHT
[“Ireport the channel diagnostic [ output Holdng . e THT
Translation Mode: W [ output preset S CH3 THT
Variable Input Assistant
Axigle -2
Output state after Stopping Element name: | X0 | | Search | Expand Node Shrink Node
[AEnable channel [ output zero
[l Report the channel disgnostic [ Output Holding =+ SysVar A Eement Hame Da Type Comment
- _SYS_CAN 1 X0 EOOL
- _SYS_ECAT_MA 3 iz EOOL
aide 3 - _SYS_ECATSLE || = BOOL
. - _SY5_ETHERNE!
Output state after Stoy == [ ¥4 EOOL
[AEnable channel u@tpu : =t =topeing - _SYS_INFO 3 b= BOOL
Qutput zero - -
[ARreport the channel disgnostic 21 Axcis 7 6 EOOL
[ output Holding - Axis_0
- g i EOOL
Translation Mode: [ output preset - Axis_1
i 2 9 110 BOOL
Mgt 10 X1 BOOL
- Bxis_7 11 1z BOOL
- Axis_X 12 113 BOOL
. e s 13 4 FOOL
The parameters meaning please refer to the e 2 14 115 BOOL
Q ’ . - GroupAxes_0 15 41 BOOL
corresponding module’s guidance. & Ecam B i e
i--Ecam_{l 17 ] EOOL
[=)-UserVar 18 X2l BOOL
- COMMANDSLSA 19 ¥oo EOOL
- COMUSAGE 20 123 BOOL
- FUNCTION BLOC 51 T4 EOOL
~105 22 125 BOOL
- MOTIONUSAGE 73 o BOOL
- NORMALUSAGE
ha 24 xev BOOL




> Basic Settings
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Project Manager o x

f

E]—--‘ Electronic Cam

SBR_001_MC .-.
SBR_002_MC_CAM
SBR_003 MC GEAR
SER_004 MC Group
SBR_ 010 CoE

SBR 011 10s
SBR_012_Authority
SER_013_Registers

SBR 020 Comms

-[F5 SBR_030_ProcessControl
Function Block (FB)

== Function (FC)

1
JIe
[

- Input Filtering
=
=# Module Config

ntrol Axis

Add Axis

Delete All

Baziec Settings

Unit Converszion Settings

Mode/Parameter Settings

Home Retwrn Settings

Online Debug

Basic Settings:

Axis number 3

|

Axis number: assigned autom

atically

Axis type |Bus Server Axis

|

Axis type

Input Device |Unassigned

Output Device |InoSV6G0N_3

".I"irtual Axiz Mode A{}tomap

A 4
Function Hame

= Outpit (Controller fo Device)
Chntrolwerd
Skt position
Skt veloeity
St torque

Mhdes of operatilon

Thuch probe fundtion

Input device: While axis type
need select the input source
Output Device: While axis type

5 encoder axis,

s bus axis/or

Proceszs Dlata
local pulse axis, need select th@ output source

| 1646040800 : Controlwerd [ - |
| 164607 #00: Tar get pesition | - |
[Inazsigned [ - |
[Inassi gned [ - |
[Imazsi ened [ - |
| 16460b5#00: Touch probe function | - |
[Inassi gned [ — |
[Inassi gned [ — |

axis configuration view

Right click <Motion Config Axis> to add an
axis, then click the <Axis Name> to open the

Auto map to process data of EtherCAT slave, do not manually set

While <Virtual Axis Mode> Checked, the axis will work at virtual
mode, which means there is no instant axis operated by the
controller, all axis parameters generated by controller

22
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Unit Conversation Setting

Tnit Conversion Settings: ~
Basic Settings

I:‘Rever ze

Tnit Comversion Settings

. L Resolution of eficoder
Humber of pulses in ome turn by motor/encoder: 164100000 Instruction Fulse | |Decimal

Mode/Farameter Settings

@ Do not use gearbox

Home Retwrn Settings

L Command unit in a circle

The amount of movement of the worktable in a ecirele: 1.0 Unit

Orline Debug

Wumber of pulses rotated by motor/encoder [DTHT]
Pulze rumber = #Moving distance(lnit)
Moring amount of worktable rotation[REAL]

Tze gearbox
The amount of movement of the worktable in a2 cirele: 1.0 Uni t
Gear ratio molecule (number of teeth in (5} below): 1

Gear ratio deneminator (mumber of teeth in (4} below): 1

hxis type 1z linear mode:

Wumber of pulses rotated by motorfencoder [DINT J#Humerator of zear ratia

Pulze rumber = #Moving distance(Unit)
Moring amount of worktable rotation[REAL]#Denominator of gear ratin

23
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» Mode/Parameters Setting

Mode Selection: ~
Seetle S Set the encoder mode,
Encoder Made @ Incremental Mode Abzolute Mode drive working mOde and
Unit Conversion Settings ) ) VElOCIty Ilmlt, etC.
Mode Settings @ Linear Made Rotation Mode
Mode/Farameter Settings DEna]:-le
Software Limits
Hegative limit walue: 0.00 Unit Forward Limit: 1000.00 Tnit
Home Betwrn Settings
Error Response Limit deceleration: 5000, 00 Tnitfs"2 toriz Failure Deceleration: 10000, 00 Tnit/="2
Orline Debug
Threshold zetting Follow error threshold: 100,00 Tnit Zpeed reaches thresheld: .00 Tnit/s
Max speed: BOOO. 00 Tnit/s Max acceleration: 3000000 Tnit/s"2
Axis Speed Settings )
TJoz Max speed: 000,00 Tnit/s
Torgue setting Max positive torgue: 3000 0. 1% Max megative torgque: 3000 0. 1%
Options DDO not enter ErrorStop state after touching a limit
Hardware Limit Legie Hardware Fositive Limit:|Fositive Logic | - | Hardware Negative Limit:|Fositive Logic | - |

24
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» Home Return Settings

Homing switch Signal

M
Bazic Settings
Home sigmal |Unassigned | - | I Signal |Unassigned | - |
Unit Converszion Settings . . ; . L ;
Fositive Limit |Unassigned hd Hezative Limit |Imassigned - oy e .
| -] : | -] ) Condition Filter
Meode/Parameter Settings Home Retwrn Direction |U11355i3119d | hd | Home Input Detection Direction |Unassig:ned | hd | I . d
ome raturn Lizt | Zers BackT o Select Homing mode
Home Retuwrn Settings .
Home retwrn speed 10.0 Unité's Home return acceleration 100.0 Tnitifs 2 .
) Homing Parameters
Online Debug Home Keturn Cloze Speed 2.0 Unit/= Home return timesut 50000 *10m= Setting
Motor Z Signal i_!
|
3
|
I

Positive limit switch

Deceleration point signal
is invalid , Positive limit t
switch is not met y I

Deceleration point signal |

/_.\ Using MC_Home to
: executing homing

i . T
isinvalid , Encountered a \‘ﬂ—l’/
positive limit switch

Deceleration point
signal is valid

25
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» Online Debug

Online Debug -~
Basie Settings .
Variable Set Value hetual Value Status: H5U support onhne
Location u] u] . . i
Vit Conversion Ssttings Conmuni cations: debug without
Speead u] u] . og ®
pu— . . N programming, it is a
t . .
Mode/Paraneter Settings Fres convenient function for
Torque force 0 0 Server error: . . . .
machine commissioning
Home Retuwrn Settings ¥ Sports  Hardware positive limit switch Hardware negative limit switch Home =witch Software positive limit switch Softwar stage.
Status OFF OFF OFF OFF OFF

Online Deh
Heas A Enter Server Debug=—>

Preset location [ Settings
enable
Hons ot
Reszet
Fositive point move ©
Stop
Hegative point move ©

Control Hode|.|ﬂ:solute position| - |

Target Location [ Start

Stop

Target Speed &

26
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Project Manager ax A | Toolbox ax
= . General Settl
[H-- =% Function Block (FB) ~ ErEres serhings Address Extra w ||Search|
------ == Function (F -
] (FC) Config Addr. 0 [[] Enabling Expert Settings [ EtherCAT Devices S
= H'.E Config Frocezz Data =) Inovance Devices

...... = [nput Filtering
=
------ =% Module Config

Startup Farameters Distributed Clack
[]---‘ Electronic Cam
g . " - 15620N_ECAT v2.6.8
[—] . Motion Control Axis . - SY510MN ECAT wi.1.3
...... E Asis. 0 T/ Functional Mapping Svne. Mode Selection  |DC-Synehoren | - | "SVEZUN-_EEt_\J_'U.l.Z
- )
""" 15 Axds_1 Enable IC t t= 4000 7+ 5V630_LAxis 03713
...... 5 Axs 2 , ] Enable 06 o symo. events Hs - SVB60_1Axis_V0.08
ey 15 Information Syned: [+ Multi_Axis Driv?
...... ﬂ;? Axis X : [+ Digital 10
------ 15 Axds ¥ SYHCO Enshles i) Analog I0
...... B ruis 2 State [+ Pulse Qutput Urfits
______ ﬁ Axis_ﬁ ® Syne. unit cvele |x1 - | 4000 Cyt'E time(us) [ Encoder Input
T - Other Devices
...... ﬁ Axis 7 Vzer defined o Offset time(us) =) Instruction Set

EI@ Axis Group Settings H- Basic logic

- Flow control

H- Contacts load
t-Data computation

e
£
E
e
[+ Data processing
------ Ml 1nosvesON 1 ® syne. unit eyels |l ~ || 4000 Cycle time(us) [ Matrix
e
£
e
e
P

Symel:

------- ﬁ Grouphxes_0
5= EtherCAT [ S¥HC! enable

...... InoSYEE0M 2 N . i H- Strings
i1} |n051._,-550N_3 Uzer Defined g Offset time(us) ) Clock
"""" % IﬂosvﬁﬁoN_4 H- MC axis control(EtherCAT & Pulse outpu
...... no . ) ) H- MC axis control(CANopen)
...... m InoSVEEON_S Slave station alies DL P svie mretealDlfbs s e

£ >

...... i inosveson_s lias Address |1 (|

...... m InoSVE60N_7 w ||| Serve Drives
------ i ar10-2HCE | >
< oo 4| il mosvesoN e

Be noted only when EtherCAT slaved added users can
select corresponding <Bus Server Axis> _<Output
Device> in <Motion Controller Axis> configuration 27

Double click in the <Toolbox> to add the device to <EtherCAT>




» EtherCAT Setting

Project Manager

------ i |rosvason_1
------ [l fnosveson_2
------ M |nosveson_3
------ i noSvesoN_4
------ i |rosvason s
------ [l fnosveson_6
------ M [nosveson_7
------ [ [5r10-2HCE

(CAMLink)

rnet

Monitor Table
N

_GROUP

Click <EtherCAT>

General Settings

Distributed clock Options
Information Cycle Time 4000 K= [¥lauto restart slave
Syn offset B0 %
state
L 4

default

Set the cycle time and sync offset, <Auto restart slave> checked as

Click <state> to get into EtherCAT filed bus monitoring view

INOVANCE

Back to Contents

EtherCAT Task Monitoring
General Settings

Max cycle time{ps) 0 Max execution time(us) 0

Information . .
Min cycle time(us) 0 Min execution time(us) 0

state Cycle time{us) 0 Execution time(ps) 0

Reset

Frame Drops Num 0
Send Errors Num 0
Receive Frame Timeouts Mum 0

Invalid Frames Received Mum 0

Received mismatched frames Num 0

28
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» General Setting

~
General Settings nddress Extra
Frocess Data Config Addr. 0 |:| Enabling Expert Settings * Set the SynC mOde,
sync cycle and alias
Startup Parameters Distributed Clock Slave address. Using
the default setting in
T/0 Functional Mapping Sme. Mode Selection |DE-Synchron -] this page unless
Enable IC to syme. events (4000 Hs When users need to
Information
Synol: set the slave alias,
State S skl check the <Enabling
® Sme. it oyele [t [-][4000 Cycle time(us) Export Settings>
) User defined n] Offset time(us) ®
Symel:
[] =vWc1 ensble
. Syme. unit eyele [IE] 4000 Cycle time(us)
) User Defined 0 Offset time(us)
Slave station alias
. ¢
#liaz Address |1 [Jalias ensbled
Slave station alias
Write =ite alias |1 [Cwvive vn mrerm |
#lias Address 10 [[]Alias enabled

Write site alias 1 I Write to EEFREOM
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> Process Data

Cutput(Byte): 10

General Settings . Add # FEdit x Telate Collapse |Show A1l |v| FIO Assign FIO Config FIO Data Size Tnput (Byte) 28 Set the RPDO(OUtPUt) and
- TPDO(Input) of the EtherCAT

‘ Input/Output Hame Index Subindex Length Sign M Type
Frocess Iata ETr— p— T 0 Bditahl 2 ~ slave, while adding the slave
Output  Fellowing error tine out 1646065 160 2 UTHT there is default PDOs checked.
Stertup Taraeters Gutput  Controlword 1646040 16w0 2 VIHT Users can modify the OD in a PDO
Output Target position 1GHAEOT A 16#0 4 DITHT
L/ Functienel Mapping Dutput Touch probe Function 1646088 1640 . — by rza I ffjer:ar;:oor s;"leCt :.thelr)o
4[] utput Outputs 1641701 16400 12 F pre- e m"? PDO. About the P
Tnfornation 8 O oetpur satputs e 1es o specifications please refer to
# [ gutput Dutputs 1641703 16400 1w F dedicated slave manual, for
Ftate # [ gutput Outputs 16#1704 16400 23 F example, SV660N support 6 RPDO
# [ gutpat Outputs 16705 16800 9 F 3 and 5 TPDO.
4 [ Input Inputs 16#1A00 16§00 oo Editabl
< ¥ Input Inputs 1641801 16400 zg F 3
Input Error code 16#603F 1640 2 UIHT
Input Statusword 16#6041 1640 2 UIHT
Input Fozition actual walue 1646064 1G#0 4 DIHT
Input Torque actual value 1646077 1640 2 I§T
Input Following error actual value 1E#E0F4 16#0 4 DIIHT
Input Tonch probe status 1E#EORS 16#0 = = l
Input Touch probe posl poz walue 16#60E A 1640 RFDO 16000 'u"ar'lablemapp'lng
Tnput Touch probe pos? pos value \G4AOED ", (Six) 1701h to 1705h Fized mapping
Er—— Pp— ml TPOO 1400h Variable mapping
(Five) 1B01h to 0x1B04h Fixed mapping
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» Startup Parameters(SDO)

General Settings . add - Edit x Delete [#|Hide swstem parameters [ |Hex display current value
HO. Index: Subindesx Hame Value Bit Length
Frocess Data
1 1646060 : 16400 Modes of operation i) i)
z 1641400 16#01 1=t Imput Object to be mapped 16145672692 3z

Startup Parameters

I/0 Funetional Mapping

Information

Set the SDO ( service data object) data. These data will be written to slave in the fieldbus start process( pre-operational state),
when the field bus running(OP state), these data will not update to slave unless using CoE command to read/write a certain
object dictionary. Usually users can configure some initialization parameters which not need to modify many times like gear
ratio, homing acceleration/deceleration velocity, etc. If not familiar with these operation, just leave it and use the default

setting.
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> 1/0 Functional Mapping

Hex displ t val ~
General Settings [4] Hex display cwrrent valus
YVariahle Chanmel Type Current Yalue
ﬁ IQio 0 . Controlword \IINT
Frocess Data - -
T 1q101 .| Target position DINT
ﬁ Igio = |:| Touch probe function IHT
Startup Parameters - -
< 19103 .| Physical outputs VDIHT
?—- Iq10 4 |:| Error code \IINT
I/0 Functional Mapping - -
?—- _TIQin & |:| Statusword 1IHT
ﬁ Igin & |:| Fosition actnal value DINT
Information - -
?—- _Taio 7 |:| Torque actual walue INT
ﬁ Igin & |:| Following error actual value IINT
State - -
?—- _Taio o |:| Touch probe status IHT
?—- _Tgio_1o |:| Touch probe posl pos value DINT
?—- _Igio 11 |:| Touch probe pos? pos value TINT
T Iq1012 .| Dizital inputs VDIHT

Map the process data to local variable, be noted if using an EtherCAT axis, these variables can only be operated by motion
control blocks.

32



INOVANCE

Back to Contents

3>Select the trace cycle—follow
main cycle or EtherCAT cycle

L
[l mosvesoN_3 ~ ; | | |
m InoSVE60N_4 Variable Settings K| ‘ Add Var |
[ 1noSV660N_5 Associated Tasks: | Chief Executive | Time1 Tme2 Yhterval
InoSVEE0N_6
- % IMSVEMN—? 1 ] Trigger Sampling | | | | |
- ne S Troger mode: | Greater than  Trgger varable: Color Vari.. Rueri | Ruerz  Diffe
~[f] GR10-2HCE B . o . .
] wosveson s - g =] —AE-Sra. AT
""" CcoM Trigger value: 0 Recording conditions: Bl .. 0 a a
----- =2 CAN(CANLink) o Bl camn... 0o i i
- MNum of samples: 51
...... Ethernet 2 Bl cam.. 0 i i
E|5=f\— Variable Monitor Table = wace. 0 R
. MAIN I ~xis_0.fActPosi . | |
|E| axes_Group W Axis_1LfActposi| Variable name: =
..... Pk Ref: Tabl -1 - Cam.CamIn_In(
..... Elrossm uer'emlemfa et Tabl B cam.Camin_En Data type: INT v]
[ eme sing ‘omauon lable . - Carn.Cam].n_I.r‘lE
5>While PLC
_9. L .
Sl ] < s running(or
4 = MAIN InoSVEE0N | . . .
v New | [ e | [ sae simulation), right
Information Odtput Window .
click to download the

trace

1>Right click to add a Trigger sampling setting 4>Select the variable 2>Click <Add Var> to
trace to monitoring add variable
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File(F) Edit(E) View(V) Ladder Chart{l) PLC(P) Debug(D) | Tools(T) Window(W) Help(H) Communication Settings X
= = | x E [% 3 | ‘m' | Q | E—-@ ﬂ Communication Settings(C] PLC Communication Settings
<:|':> * {/— | .'._.l. -I-_-I- T % | — | 1 System Options(Q) I Communication type: | 22 297 " ILI
T T |
roject Manager 1 x Firmware upgrade Devicep: | 192 . 168 . 1 . 88 | |  Test |
<Tool>-><Communication> Device name: | | eme

2 8
Communication Settings > Search PLC

PLC Communication Settings

o MO. IP Address Model Device Mame MAC Address
Communication type: \P LUSE - | [8].4 |
Device TP _

=
Device name: | = Npcap Loopback Adapter PING e
Click <Search> to scan the available PLC device, or
input the correct <Device IP>, be noted the network
Search PLC segment of IP address should be same as the PLC
Search device.
NO. IP Address Model  Device Name MAC Address

USB: using mini B port to upload/download/monitoring
2??(it is software bug, will be fixed in next
» version):Ethernet port

o
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Communication Settings >

PLC Communication Settings

Communication type: \P LUSE - | ] |

DevicelP: | 192 . 168 . 1 . 88 | |  Test o *CIick<Test>tocheckiftheconnection is good.

Device namme: |PMT5_H5U | | PING |

Modify IP/MName
MO, IP Address Model Device Name MAC Address
AutoShop bt

Search PLC

if Connection status: Connected!

Current PLC displays alternately 0"
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After connected well with PLC, select <PLC>-><Upload> or <Download> to upload/download program.

Take note:
Upload: get the program file from the H5U hardware
Download: download the program file to the H5U hardware.

J File(F) View(V) | PLC(P) Tools(T) Help(H)

JE@E}Run{E} e
| B (5] = (=] sor i

Project Manager Compile(C) Ctrl+F7

=[] Temp Proj [2] Compile All{A) 7
EEI--- Systen Clear Compile Information(E)

:l Global
Progrz |;| Upload(U)...

F|
.- 'H& Config lél Download(D)]...
H--=/- Variah .

..... Croce Program Verify[\)

...... E Elemel Upload Updown File
...... Tra CE

[
H
[
H

Clear Program(P)

PLC Time Setting(T)
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> Download

Click the <Download>, users will see a pop up window show as below:

Download Settings X <Download the source project>: checked as default,

be noted if this option unchecked, the program
¢ download to the controller will be not abled to be
upload by <Upload> command.

[] Download the source project ¢

(cannot upload the project if you don't chedk)

[Retain variable properties * To set the operation for non-volatile area.

(®) Retentive variables keep existing values when downloading

() Re-nitilize retentive variables when downloading

Click <OK> button to continue, then below message
A Tips for each download ok Cancel box will show, just click <OK> button to download
the program

AutoShop >

Information Cutput Window _

S Mote:
Trformation(2021-11-01 15:52:39) Downloadethercat. foid Snecess /2 ThePLCisin operation. Are you sure you want to stop and continue
Trnformation{Z021-11-01 15:52:39) Downloadmodbus. faid Suecess the operation of the PLC?
Tnformation{Z021-11-01 156:52:39) Downloadecanlink. foid Success
Tnformation{2021-11-01 15:52:3%) Downloadmodcfz foid Success
Tnformation(2021-11-01 15:52:39) DownloadEcam. foid Success
Tnformation(?021-11-01 15:52:39) Download successful! | e | g

37
From the <Information Output Window> to check the download status.
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» Upload

Click the <Upload>, users will see a message box show as below, confirm this information, make sure the upload operation will not
cover the existed valuable program (recommend to create an empty project first before to upload the program).

AutoShop pd

o Overwrite files in the current project?

Mote: If you choose Yes, the corresponding data for the current project
will be lost!

Click <Yes>, the program will be upload and cover the current project.

Take note, if the project in controller not select <Download the source project> while downloading, the project will not support to be
upload!

Information Qutput Window

fdutoShop: Communication Message
Tnformation{Z021-11-01 15:59:27) Froject uploaded succeszsfully
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Download file is used to download H5U program without opening the project, there are 2 method to download the down file to PLC:
>Using SD card to download the program
>Using AutoShop to download the program

> Generate down file

Open the project, select <File> 2 <Generate Download File>, in the pop up window to set the down file properties.

|| File(®y Edit(E) View(V) Ladder Chart(l) PL

‘ New Project(N) Ctrl+N
‘_ [=7 Open Project(Q)... Ctrl+0
s Save Project(S)

i Save The Project As(A)...

Download Settings *

[ pownload the source project
(cannot upload the project if you don't chedk)

[Jretain variable properties
(") Retentive variables keep existing values when downloading

Project Properties (PLC Typel(T)

() Re-initialize retentive variables when downloading If the login password of PLC is valid, need
o €nter the correct login password, or the
generated download file cannot be
download to controller.

Pack Project Archives

Decompress Project Archives []Logon Password

Close Project(C) Logaon Password: 2

Save File(E) Ctrl+5 [ ————
Close File(E) Mew login passward: ) Take note:
There are 2 types of download file:
Generate Download File(D) A @ o -down file: cannot be upload or opened
Export Instruction List Generate download file{,updown support open) .updown file: can be upload and be opened
Generate download file(. dowr) Cancel .
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» Download .down/.updown file with SD

Put the generated download file to a SD card, then insert the SD card to H5U SD slot. Press the <MFK> key of H5U for 3 second to get
into <SD> menu, then press <MFK> again to start the download process. The progress of downloading will show in the LED
display(00~99), after downloading done, the LED display <PP>.

Take note: if the password not correct, the error <E5> will display.

30~ . =33 =PP
» Download .down/.updown file with Autoshop

Open Autoshop (without project opened), select <PLC> = <Download>, in the pop up window select PLC model type, click <OK>
button to download the project.

Fle() View(V) | PLC(P) Tools(T) Help(H)

BB S R® E PLC type X
[+ L | =] Stop(8) F&
'roject Manager Compile(C) Ctrl+F7
Compile All(A) F7 E
- PLC type connected: |HSUSeries  ~ | — HSU v|
Clear Compile Information(E)
1) Upload. -

l;l [:'CI‘NHICI'EId[EL..
Program Verify(\V)

Upload Updown File

Clear Program(P)

40
PLC Time Setting(T)
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» Upload updown file with Autoshop

Select <PLC> = <Upload Updown File>

File(F) Wiew(V]) | PLC(P) Tools(T) Help(H)

EEIEIEEE E
CII:’D Stop(S) F6

roject Manager Compile(C) Ctrl+F7
Compile All(A) F7

Clear Compile Information(E)

L Upload(U)... F9
I;I Download(D)... F8
Program Verify[\V)

Upload Updown File

Clear Program(P)

PLC Time Setting(T)
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Pack project archives function is used to pack the whole project including program/configuration/library/EDS file/XML file etc. With
the archived file, users can pass the complete project to their customers without passing EDS or XML files again.

In the <File> - <Pack Project Archives> to pack the current project, in the pop up window, user can select the files that need to be
added into the packed archive file. Click <PACK> to continue, select save path then users can get an .hclib file.

| File() Edt(E) View(V) Ladder Chart(l) PL
|_ MNew Project(M) Ctrl+N

|_ [ Open Project(O).. Ctrl+0

e Save Project(S)

I Save The Project As{A)...

Project Properties (PLC Typel(T)

Pack Project Archives

Decompress Project Archives

Close Project(C)

Packag

Package the following information into the project file

ing praoject archives *

[“]EtherCAT Other Devices

H5UW.helib
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To decompress the packed file, select <File> - <Decompress Project Archives>.

File(F} Edit(E} View(V) Ladder Chari(l) PL

Mew Project(M) Ctrl+M
77 Open Project(0)... Ctrl+O
Save Project(S)

Save The Project As(A)...

Project Properties (PLC Typel(T)

Pack Project Archives
Decompress Project Archives

Close Project(C)
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H5U support 2 method to upgrade firmware:
>Upgrade firmware with Authshop (Only support Ethernet connection)
>Upgrade via SD card

» Upgrade firmware with Autoshop

Connect with PLC via Ethernet port, make sure the connection is good, then select <Tool> = <Firmware upgrade>

Tools(T) Window(W) Help(H) Firmware upgrade %

Communication Settings(C)

| 'mE |

Do not disconnect or disconnect power during firmware uparade

System Options(Q) PLC Info

Firmware upgrade Get PLC Info PLC model: I:l PLC software version: I:l

PLC upgrade
Select the version to upgrade:

1>Select the upgrade file.

ks

Enter verification code: 1 Code: | 2894 | Upgrade

+ 2>Enter the verification code

File Information:

3>Click <Upgrade> to start upgrading
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» Upgrade firmware with SD

1. Prepare a SD(TF) card, recommend the memory storage not over 32G.

3. Double click to open the SD card tool. Users can get this tool from the local inovance representative office.

## TI_SDCard_boot utility v1_D.exe
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» Upgrade firmware with SD

4. Select the SD card, normally it is disk F:
&is Tl SDCard Utility ¥
First Step - S0 Card drive

Select SO Card drive

Second Step - MLO file

Select an MLO file... |

Third Step - 05 files

Select your bootloader, image and files
you need on your SD card

Debug Output

Found removable media on drive F:”
5D Card drive not present or no 50 Card inserted!
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» Upgrade firmware with SD

5. Click <...> to select the MLO file in upgrade package.

M Tl 5DCard Utility .

First Step - S0 Card drive

Select 50 Card drive

Second Step - MLO file

|Ex\Ran Haol " A S 3 RH\4. s EBIPLC\SD +FHERENems00_1.2¢) | ———]

B 117 % |
EHIEE I | | boot v| Q7 o
* = ) EuES
wapm  LIMIO 2019/12/19 16:54
=1
m
= otiMLC
2
IH:FERE
$ . ’
T [ <] e}
Fire v [ E —F |
SEFERT) |Ml.|:| Filez (MIO) v| | :ipr] |
LI A= B .
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» Upgrade firmware with SD

6. Click second <...> to select all file in the pop up selection window

& T 50Card Utility (R BaF . |
First Step - 50 Card drive EHERI: | wee=i0.38.0.0 - @ o
Select 50 Card drive  F: - :.1;1} o e Emam q
e

Second Siep -MLO fie P lﬁhnmﬁmdﬂ: — mmgalif;;a I
L amb00_system_update.ta 2019/7/2 11: :

FlmmEpsm e = me — B | H530PGAbn 2019/8/1315:13 |
Third Step - 35 fles S |LMLO 2019/7/19 14556 :
) _ | B8 NandUbiimg 2019/8/13 15:18 g
e o g i e r B NorUbiimg 2009/813 1518 §
= || ju-boethin 2019/7/19 14:56 I

| B u-bootimg 2019/7/19 14:56 !

a * | ulmage 2019813 1518 "

(] HEAL

[l mi ] |

B THE W w00, dtb” " wE00_systen_update txt’ v
Foundenevale meda o dve T FE MBI [Dme files 0 - [ mA |

HLO = Cr'sers'y 2026 Deskiop sd_0.38.0. (e} =r
mcrummmm-;mmmmc‘:ﬁm o C AR @
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» Upgrade firmware with SD

7. Click <Process> to open the formatting view, and click <4§(S)> to start formatting the SD card

# T15DCard Utility . |~ R
M5TiL BOOT (F)

Frst Step - S0 Card dnive

Select SO Card drive £ - FEE
Lz e -
Second Step -MLO fle UERED
Select an MO fle... 1 (= -
AR Q) .
Third Step - O fles (a0 S *)

» Cr'\Usersy 2026 Desktopthtu_sd_0.38.0.0'am600.dtb - = y
G \isers 2026 Desktopihsu_sd_0.38.0.0\ame00_systed | IEMGREEEAN Q) |

C: Wsers {2026 Deskiop'Su_sd_0.38,0.01H530_FPGA,
= | C:\Users 2026 \DeskinpihSu_sd_0.38.0.0ML0 sEL

:jc:lmvmzspcmm_sd_o.aa.o.ow.m
’ | C:\sers 2026 \Desktop \Su_sd_0. 38,0.0WerUbi.mg HOT
- Cx\Users 2026 Deskinpthtu_sd_0.38,0.0\u-boot.bin :
- C:\Users\j2026 Desktopihsu_sd_0.38,0.0\-boot.img fE LR @)

CaM b s BN MWl b e B0 add 0 30 O A T s . m*"xa Q)

Deteyg Cutput

Found removabie media on drive F:*
SO Card drive not present or no SO Card inserted!
Formattng 'F:" crive...
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» Upgrade firmware with SD

8. After formatting process, click <3< [#](C)> to close the formatting view, and the tool will start to make the SD card, until the <Debug
Output> view show the <Copying files done>, the procedure complete.

¥ TisoCard Uty R I W - - -

First Shep - S0 Cand drive
Select 50 Card drive  P: -

Second Step - MLD fi=

Select an MLOD file. .. —

Third Step - 05 files

w CaW e 2026 \Deaking'i5u_sd_0, 38,0, 0ama00, dib
=Wk (2026 Desictnpth5u_pd_0. 33.0.Mame00_syetem_update
HE:'l-hmumﬁ'mm‘nm_nd_u.aa.n.D‘Hm_wﬁn.m

c:'l.m'ﬂ!ﬂ!ﬁ'pm‘lhh_nd_ﬂ 33,0, Dbk, bin
- t::'l.m'ums'nm"ns-u_nd_ﬂ 3.0.0p-boat.mg [
Fat A Mg, L. NN =y
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» Upgrade firmware with SD

9. Insert the SD card to PLC SD slot

10. Re-power the controller, the LED display <UU> to start upgrading, it will keep for about 1 minute, until the LED display <00> or
<CC>, the upgrading complete, users can pull out the SD card.
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I T N

Physical Input &

Output X0~X377/YO~Y377 XO~X1777/YO~Y1777 IO range expend
I S
I — oo M
—
e DT TR
W Word Register — WO0~W32767 H5U: WO0-W999 volatile

W1000+ non volatile

H5U have a extension of soft element compared with H3U. Besides, H5U don’t allow users to modify the non-volatile area.
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N A N N N

H5U using pointer to achieve

Address Register 20~27/NO~V7 -- Address function
M System Contact M8000 + Only keep partial H5U: check next slide
D System Register D8000 + — -
SM/SD System Register System used -- --

Compared with H3U, H5U delete most of the special registers;
For the information provided by special registers, H5U using system variable to get these information.
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M8000 Program running monitoring M8020  Operation zero flag
M8021  Operation borrow flag

M8001 Opposite status of M8000

. . M8022  Operation carry flag
M8002 On in the first scan cycle of the program

M8029 Multi cycle instruction complete flag
M8003 Opposite status of M8002

M8040  SFC control flag

OFF-16 bit mode, ON-8 bit mode
Bit process mode of AsCIl / HEX / CCD / LRC / CRC / RS

M8011 10ms cycle clock
M8161

M8012 100ms cycle clock
M8163 BINDA output string last byte(00h or 20h)

M8013 1S cycle clock
M8165  SORT2 descending sort enable flag

sl L e el M8168 SMOV data format set, OFF-BCD mode, ON-HEX mode
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_SYS_CAN CAN communication related info, like station number, baud rate, slave online status, etc.
_SYSs_comMm COM communication related info, like station number, baud rate, slave online status, etc.
_SYS_ECAT_MASTER EtherCAT Master info

_SYS_ECAT_SLAVE EtherCAT Slave info

_SYS_ENCODER_AXIS External encoder info

_SYS_ETHERNET Ethernet communication info, like IP, MAC, online status, error diagnosis, etc.

_SYS_INFO PLC system info, like SN, firmware version, RTC, module diagnosis, system log, etc.

EIS Systemn Variable Table

_SYS CAN

----- &Y _svs_com
----- &% _SYs_ECAT MASTER
----- &% _SvS_ECAT SLAVE

----- &% _SYs_ETHERNET
System variable is used to describe the system status. 1 & svsINFo
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Project Manager o x Flement Fame |]]ata Tyvpe |Disp1ay Format |C0mment | | Toolbs
T o . 1 ; |
-1l H5U_IT7000 [H5U] ! c B b=l e Input Assistant =
: . T o4t
ﬁ System Variable Table ?;1 e ixxfs[i]
, ... is ) .
Glabal Variable . T8 aic 0 Element name: |x0 ||Sear::h | | Expand Node | | Shrink Node | | oK |
-+ H Programming
. 343 - Bcan 0 [=- SysVar - Element Hame Data Type Comment -
-t Config 2519 |...H Cam . SYS CAN | =
EI::‘FL Variable Monitor Table 21 -t ME_CAID - _SY5_COM 2 | Device INHT Device Model ID
; ; - A 222 L NE G
: ' MAIN £4773 dljm);“ _SY5_ECAT_MA 3 i Vender INT Manufacturer ID
i sendbu - -
AXES_GROUP 474 buf _SY5_FCAT_sLf 4 | H¥ersion DINT Hardware Version
— ...| rechu
I_VI Cross Reference | able 5 | SWV¥ers=ion DIHT Software Version
g Element Using Infomation Table . I FPGM*”TM DIHT FPGA version .
Trace - Axis_0 T HETDWer=1on ITHT Non—stan&axl’d Version
- Axis 1 g = oM =05 System Momitor
A)t'is:?_ 9 CPU INT CPU utilization
- Axis 6 m Memory IHT Memory Utilization
- Axis_7 11 = _Program =PROGRAN Uzer Program Information
- Axis_X 12 | TotalSize TIIHT Total program ocapacity
- Axis_Y 3 UsedSize DINT Uzed Frogram Capacity
- Axis_Z 4 [ Interval ITHT Frogram Task Cwcle, us
- GroupfAxes_0 15 CurFeriad TIIHT Current program tazk cwele, us
(= ECam s MinFeried DINT Minimum program task ewele, us
i - Ecam_0 v MaxFeriad TIIHT Mawimum program task owele, us
(= UserVar s CurBunTime DINT Current program run time, us
COMMANDSLISA 1 MinBunTime ITHT Minimum program run time, us
COMUSAGE 2| MaxEunTime DINT Maximum program run time, us
FUNCTIONBLOC | [~ T — : :
105 21 AveRunTime DINT Average program run time, us
MOTIONUSAGE zi E;"E:ReEsetL BDEII;R = ?eset Cy’;le Ti;z.a
NORMALUSAGE : ur rrlst = wrrent Error List "
§ rrarrmane e Y 24 © Huantitw IHT Current number of errors
< > < >

Check the system variable status in <Variable Monitor Table>.
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Program example: read RTC via system variable.

Het 1 Het Comment
Ms000
| | [ Moy _DateTime. Year oo :|
Program run fl Vear
ag, run: ON, s
top: OFF
H my _DateTime Month gl ]
Menth, 1n [1,12]
- Mov _DateTime Day 12 ] ——ER”E B = DiateTime _=DATE_TIME Tefa em THme
:?_-"JE ;];it]iat:i ]Ams SYS_INFO 237 | Second IHT seconds, with a ranse of [0,60], am
th a IE.TLE’EJ of - Axis 0 735 o Mimmte IHT Score, value interval [0,59)]
ny nov DateTime. Hour s Axis_l 23 Hour IHT when the value interval iz [0, 23]
'ﬁ_'hen the valus interval iz [0 - Axis_2 240 o Dy INT day, the date of a month, with a ra
. 73] - Axis & 241 Month IHT Month, in [1,12]
Axis_? 247 o Vear IHT Vear
—[ Moy _DateTime Mimmte it ....p,}.js:x 3 Weel:Day THT Weel, with a range of [0,6], where
Sgore, value interval [0, 59] - BNis_Y 244 o YearDay IHT Days starting on Januarw 1 of each
- Axis_7 245 | Timestamp ITHT The total mumber of seconds from 00
=1 may _DateTime. Second 05 ]
zeconds, with 2 range of [0, 6
0], and 60 leap seconds
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H5U provide 2M storage for user defined variable, and 256KB of the storage support non-volatile save.

=

..

Glo
e

F-_--

Mew Data Structure

New Global Variable Table

<Global Variable> right click to add <New
Global Variable Table>

System assign the variable address, no need to
consider the soft element address distribution,
besides, name the variable according to the variable
meaning, no need add extra comment, the program
will be more readable.

I

ﬁ Variable .. |Data Tvpe Initial Value FPower Down Hold |Comment Element Addr. Length Cur¥alue E‘i’aluel D‘ﬂ'aluez.
1 sICP Stru TCPSocket Hon Retained nB1tlen: 224
30|F aSerBuf TCF  |INT[50] Won Retained nEi tLen: 500
&1 | aRecEuf_TCF |INT[50O] o Hon Retained nBitlen:500
132 xEnable_TCE EOOL OFF Hon Retained nBitlen:l
133| iSenSize TCF |IHT 0 Hon Retained nBitlen: 16 Enter the variable in program' support
134| IRecSize TCP |IHT u] Hon Retained nFitlen: 16 R R . .
135 & sUDF Stru_UDPSecket Hon Retained nBi tLen:224 input assistant. If the variable not defined,
152 |# aSendBuf VDF |INT[50] Hon Retained nEi tLen: 500 . . .
203 5 aRecBué 10 | TaT[50] Hen Retained nBi tLen 500 after enter the variable, it will
254 xEnable UDP EOOL OFF Hon Retained nBitlen:l H H H
255 1SenSize UDF |IHT u] Hon Retained nBitlen: 16 aUtomatlca"y addEd in varlable table.
266  iRecSize UDF |IHT 0 Hon Retained nBitlen: 18
267 |+ sSenBuf_Se. .. |INT[256] Hon Retained nBitLen: 4096
14 1SenSize 5... |IHT u] Hon Retained nBitlen: 16
515 |+ aRecBuf _Se. .. |IHT[256] Hon Retained nFitLen: 4096 T
772| iRecSizes _ |THT 100 Won Retained nBi tLen: 16 xserm,lE,xecutE ,
773| xSerialExe... |BOOL OFF Hon Retained nFitlen:1 " |Execute garialSE
74| SerialSE Tone |EOOL OFF Hon Retained nBitlen:1 P T -
778| SerialSE_S... |IHT u] Hon Retained nFitlen: 16 |_“_ > I ecrolbiequts F " = |
776 SerialSE Sent |IHT 0 Hon Retained nBitlen: 16 - . P ——— ort
777 SerialSE R . |IHT 0 o Retained Bitlen: 16 x5erialExecute(BOOL)
iRec_Timeout |IHT 0 Hon Retained nBitlen: 16
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» Data Type

. HO. Member name Data type
H5U support below data type: T o
ARRAY 2|Enable BOOL STRUCT include different sub item or
BOOL: 1 bit 0 or 1 3/ MCPower Status |EBOOL .
o . 4 MCPower Busy | BOOL object property.
INT: 16 bit signed integer, take 2 byte E MCPower Error |BOOL
DINT: 32 bit signed integer, take 4 byte 6|MCF ower_ErrorID | INT ‘
. F M]:SEtPDE_EKE. . BDDL 18 VAR FT_M FOINTER WL Hon Reta?ned
REAL: 32 bit float number, take 4 byte 8[NCSetPos Pos. .. |REAL —— o T e e
POINTER: point to address 9|MCSetFos Mode | IHT el s o R—0 o Bamained
10 MCSetPos_Done EOOL _— T
STRUCT 11 MCSetFos_Buszw EOOL 3000 .
12|MCSetPos_Error | BOOL e | ” !
13 MCSetPos_Err... |INT T o T
Data Tupe In 14|MCToz Enable  |BOOL
Stru_TCFS. .. |v . 15 |MCToz_FHD EOOL
SERAT 16 |MCToz_BHD BOOL
EOOL 17 |MCTaz VEL FEAL
INT
ITHT 15 |MCToz_ACC REAL
EEAL 19 MCJog DEC EEAL
FOINTER 20 |MCTog CurveType [INT
Stru_kxesGroup 21 |MCTog Busy BOOL
Stru_fonis
Stru CAM 22 | MCToz_(MDAbe. .. |BOOL
Stru CoE 23|MCTos Error BOOL
Stru Gear 24|MCToz BrrorID | INT
Stra TDFSocket 25 MCMoveVel Ex. .. |BOOL
_=FOTNTZT 26 |MCMoveVel VEL  |REAL
e THFO 27 MCMoveVel ACC |REAL Point initial value is NULL, using PTGET
- = 28 MCMoveVel DEC EEAL . . . .
- 26 MtevaVel Ca | THT instruction to get the point value—Point
30 |MCMove¥el In. .. |BOOL to a certain address.
31 | MCMoveVel Busy | BOOL
AR MMM aralal
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> Work Area

Besides global variable, H5U also support create a variable in a function block, the difference show as below:
Global variable: works in whole project, system variables and soft elements are global variable, users can invoke
this variable at any place in program.

Local variable: works only in current function block, other program/or function block cannot using the variables.

Project Manager a x |fm. I/0 Type = | Hame Data Type Initial ¥alue | Fower Down Hold Comme
= H5U_IT7000 [H5U] " 1|10 Master _sMCAXIS_THFD | .. Fon Retained l Local Variable
ﬁ System Variable Table 2 | THOUT Slave _sMCAXTIS_THFO S Hon Reta:l.ned
T 3| THOUT CamTable _=MC_CAMTAELE o Fon Retained
& Global Variable 4| THOUT Cam Stru CAM Hon Retained
- s —
E] Element Table

@ Function Block Instances Global
ﬁ MaotionUsage .

&8 105 Variable
ﬁ MNormalUsage

ﬁ ComUsage

ﬁ CommandsUsage
g StateMachine
[_] Programming

-E% program Block Het 1 o] 2 ok ol oo the et Conmee = Fa)

Funct Block (FB) method 2: modifw CAM points(be noted Canfode = Hull)
unctian sloc method 3: create a new CAM nodes array, then copy all points to cwrrent
. MC

MC_CAM Cam. Ge1I1E amTable
MC Gear
MC_Group

FB ReadRegisters
- FB_Authority

FB TCPSocket
FB_UDPSacket En
FB StateMachine
FE_ModeManager

o

|
P Execute HEC_GenerateCamTab

=
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> Array

Array is an ordered sequence of elements. All elements in a array are same data type. H5U support 1 dimension array.

YVariah .. |Data Tupe

19 GetCamPhaze . .. | Define Array > o hxis Stru_hxi s3]
R - Axis[0] Stru_Axis
0| GetCamPhaza . .. 4 [ wi=[1] Stru fxis
il |GetCamPhase_. .. E?T?L T‘.i'Pe:lREAL ﬁfs% ::ru_ﬁ%s
2 | GetCamDistance - W Axis4] [Struxis
Length: | : .
B ' <[ dris[B] Stru_fis
33 FetCamlistan. . . 0 Awiel8] Stra fois
) heis[7] Stru_fxis
- Axis[a] Stru_Axis
<[ huis[8] Stru_fxis

- axis=[10] Stru fxis
<[ heris[11] Stru_kxis

] ris[17] Stru_kxiz
Set the data type and length of an array, for B dmislla] Strafis
example, if the length set as 2, then there are ﬁﬁ;% :tr“—::%s
1% tru_fuiz
2 elements in this array: <arrayname>.[0], @ hris[16] | Stru_bris
[ iz [17] Stru iz
<arrayname>'[1] < Axis[18] | Stru_Axis

[ mxis[19] Stru_kxis
- Axis[20] Stru_kxis
[ hris[F1] Stru_kxiz
-3 Axis[E2] Stru_hxis
<[ A1 s [23] Stru_fxis
[ hxis[24] Stru hxisz
<[ hris[25] Stru_kuis
] hxis[2E] Stru fxis
<[ hris[27] Stru_kxis
{2 haris[2E] Stru_kxiz
~F i =701

Strn dwi=
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> Structure

Structure is a new data type composed of a batch of data. In most project, axis reference structure is normally used

which include related operations and properties of an axis.

" Global Variable ‘ 15 Axis Stru_pxis[31] | .. k
2| = axis[0] Stru_xis ..
3|1 e bxi=ID IHT a
MNew Data Structure 4| b Enable BOOL OFF
B: b MCFower _Status | EOOL OFF
Paste
....... & < MCFower_Busy EOOL OFF
Gl MCPower _Error EOOL 0OFF
gl e MCFower _EryorID |INT 0
<Structure> right click to add <New Data AT I SetPos Excoute | POOL =
Lo i e MCSetFos_Fosi. .. |EEAL 0. 0oaooo
Structure> L1fi & MCSetPos_Mode INT 0
d L2] i e MCSetFos_Tlone EOOL OFF
13§ b MCSetFos_Busy EOOL OFF
F: I MCSetFos_Errer | EOOL OFF
15| i e MCSetPos_ErrorID | INT 0
(=) B MCTog Enable EOOL OFF
7l MCToz_FWI BOOL UFF
IR MCToz EWD EOOL OFF
lal i o MCToz VEL REAL 1000, aoa
o e MCToz ACC REAL 1000, aoa
Ml e MCJag DEC REAL 1000, Q00
ozl BERE MCTog CarveTwype |INT ]
i | I - MCToz_Busy BOOL OFF
£ I N MCJog CMDAborted | BOOL OFF
AR MCTog Error EOOL OFF
El] R MCToz ErrorID INT ]
278 e MCMoveV¥el Exe. .. |BOOL OFF
281 e MCMovelel VEL EEAL 1000, 000
[ b MCMov el ACC EEAL 1000, Q00
30 e MCMoveVel DEC REEAL 1000. Joo 64
wlio M MaveVel M- | THT il
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> Pointer

Pointer is variable which used to store the internal memory address, to provide the method to operate variable address.

PT operation instruction

VAR PT_M POINTER |
VAR FT_D AREAY Instruction Description
VAR FT_X E?T?L PTGET Get the address of pointer
ViR FPT_Y DINT PTINC Increase pointer address by 1
VAR PT.S REAL PTDEC Decrease pointer address by 1
1F
PTADD Add pointer address by set offset
PTSUB Decrease pointer address by set offset
PT>, PT>=, PT<, PT<=, PT=, PT<> PT variable address comparison
ME000 00400020 . 9 Before using a pointer, have to use <PTGET> to get an
1 [ PTGET FI0 oo ] i variable address. This instruction means PTO point to DO.
Program run fl
ag, run: ON, =
top: OFF o A .
e 0x00400020 0x00400020 l Add the pointed address. This instruction means PTO
[ FTAID PTO Kl PTO ] *> .
point to D1
Q00400020 H H H
e e ] " l Add the pointed address by 1. This instruction means PTO
point to D2
O=z=00400020 M4000 i i
o oo 10 . " l PT ?ompared instruction. Means compare the value of
] register address
l Normal compared instruction. Means compare the value
of registers
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All available instructions can be found in <Toolbox>-><Instruction Set>, most of basic instruction and data processing instruction are
same with H3U, for motion control or high speed 10 instruction, H5U have totally different style (conform PLCopen, will be introduced
in next chapters)

Toolbox Apply instructions %

(I-Data conversion ~
- ASCI(16-bit HEXa? ASCII convers
- ASCIP({16-bit HEXa?'ASCII conver
- BCD({16-bit BIN-to-BCD instructior

[=- EtherCAT Devices
[ Imovance Devices
L. Other Devices

Instruction Category: | Allinstructions v I_T._l
| cndy |

Instruction Name: |BTOW W |

BTOW : 16-bit data combination by byte instruction

" - BCOP{156-bit BIN-to-BCD instructic
El. Ir:'lstrud:mn set R |ETOW | [ - BIM(16-bit BCD-to-BIN instruction
m SAGE L s - BINDA(16-bit BINa?'decimal ASCII
. F|°w mr‘ltrnl BIND(AP{-]t;G-bit BINa? decimal ASC
i [Operandi] Source data - BINP{16-bit BCD-to-BIN instructio
' Contacts load _ - BITDW(32-bit bit-to-word compor
_ Data mmpumtiun Start number of soft components that store the data to be combined byte by byte . BITDWR{32-bit bit-to-word compe
_ Data processing Bl'l'w{lﬁ-blt.blt.—to—word compaone
: . - BITWP{16-bit bit-to-word compon
. Martrix HO. |Operand Opdrand Hame Support for Soft Elem|Data Type -~ BTODW(32-bit data combination
[+ 5trings 1 Salree data IR | |Customize INT[L... n] [POTITER P{32-bit data combination
_ Cladk 2 Result IR |¥[Customize INT[1. . o] [FOIJTER 6-bit data combination by
g . ] Conbined datas count | D|R|®|K\H|Customize |INT |[FOINTER - BTOWP{ | 6-bit data combination b
[+ MC axis control(EtherCAT & Pulse output) . L} - DABIN{1§-bit decimal ASCIIa? BIN
. MC axis mntral{CANﬂpen} - DABINP{| 6-bit decimal ASCIIa?BI
i . . 2hit BIM-to-BCD instructic
- HC axis contraol(Pulse input) ® it BIN-to-5CD instruct
[+ Timers . . nit BCD-to-BIN instructio
4 Pointer Fill the parameters Click the <OK> button [
(- Communications
[ Others
Ezl FE _hit Alnata3'Harimal Ans: b
4l FC >
- Library

For basic instructions, double click the instruction name in <Toolbox>, an assistant dialog box will pop up,
users can find the parameters definition and data type(range), and they can fill the parameters in this

view, after that, click <OK> button, the complete instruction with parameters will be added to program 67




LD

LDI

AND

ANI

OR

ORI

LDP

LDF

ANDP

ANDF

ORP

ORF

MEP

MEF

Normally open contact
Normally close contact

Serial connection of NO contact
Serial connection of NC contact

Parallel connection of NO contact
Parallel connection of NC contact
Use of rising edge pulse

Use of falling edge pulse

Serial connection for AND rising edge pulse
detection

Serial connection for AND falling edge pulse
detection

Parallel connection for OR rising edge pulse
detection

Parallel connection for OR falling edge pulse
detection

Circuit result rising edge detection

Circuit result falling edge detection
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ouT
SET
RST
ZSET
ZRST

PLS
PLF
ALT

INV

Same with H3U

Coil output
Set value for a coil

Reset value for a coil
Set value for multi coils

Reset value for multi coils
Rising edge detection
Falling edge detection

Alternate output

Operation result inversion

[ Basic logic

(I Contacts logic

- LD{Load NO contact)

- LDF(take pulse faling edge)

- LDI{Load NC contact)

- LDP{take pulse rising edge)

- MEF(falling edge)

- MEP(Energy flow rising edge)

[=- Qutput contral

- ALT(16-bit alternate output instruction)
- ALTP(16-bit alternate output instruction)
- OUT{Output)

- PLF(falling edge pulse output control)

- PLS(Rising edge pulse output control)

- R5T(reset)

- SET(set)

- ZRST(Batch reset) 6 8
- ZSET(Batch set)

L. INV{Energy flow inversion)
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| nstuon | functon ___ - Ep—

CALL Sub routine call - CALL(Subroutine call)
- C1{Conditional jump)
. - DI{Interrupt inhibit)

DI Interrupt Inhibit EI{Interrupt enable)

: FOR(Start of a loop)

: LEL{Lable instruction)
FOR Start of a loop MEXT(End of a loop)

RET(End of step ladder diagram)

cl Conditional jump

El Interrupt enable

B Label instruction s SSRET(Subroutine conditional return)
NEXT End of a loop STL(Start of step ladder diagram)
RET End of step ladder diagram . WDT(Monitoring timer reset)
SSRET Sub routine conditional return
STL Start of step ladder diagram
WDT Monitoring timer reset Same with H3U
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T R T

AND# =, >, <, <>, >, <= = Equal to
LD# =, >, <, <>, >=, <= > Greater than
OR# =, >, <, <>, >=, <= < Less than
FLDD# =, >, <, <>, >, <= <> Not equal to
FANDD# =, >, <, <>, >=, <= >= Greater than or equal to
FORD# =, >, <, <>, >=, <= <= Less than or equal to
LDZ# =, >, <, <>, >=, <= & Logic AND operation
ANDZ# =, >, <, <>, >=, <= | Logic OR operation

ORZ# =, >, <, <>, >=, <= & Logic XOR operation

LD * & I N AND&{16-bit AND AND instruction)
R AND<(16-bit AND contact comparisan LT instruction)
. AND < =(15-bit AND contact comparison LE Instruction)
AND<>(16-bit AND cantact comparisan NE instruction)
AN D * & | A Sa me WIt h H 3 U AND=(16-bit AND contact comparisan EQ Instruction)
s | AND>(16-bit AND contact comparison GT instruction)
AND> =(15-bit AND contact comparison GE instruction)
ANDD&{32-bit AND AND instruction)
ANDD <(32-bit AND contact comparison LT instruction)
O R * & | N ANDD < =(32-bit AND contact comparisan LE Instruction)
7 1 ANDD < >(32-bit AND contact comparison NE instruction)
ANDD=(32-bit AND contact comparison EQ Instructior)
ANDD >(32-bit AND contact comparison GT instruction)
ANDD >=(32-bit AND contact comparison GE instruction)
ANDDZ <(32-bit zbsalute value < compared state contactin
ANDDZ <={32-bit absolute value < = compared state contal
ANDDZ < >(32-bit absolute value < > compared state conta
ANDDZ =(32-bit absolute value = compared state contactin|
ANDDZ >(32-bit absolute value > compared state contact in
ANDDZ»=(32+bit absolute value > = compared state conta,
ANDD *(32-bit AND XOR instruction)
ANDD |(32-bit AND OR instruction)
ANDZ <{16-bit absolute value < compared state contact insf
ANDZ<={16-bit absolute value < = compared state contact
ANDZ < >(16-bit absolute value < > compared state contact]
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| aee | fnaion ) DatsLogicopeaton _|______functon ___

(D)ADD(P) Integer add function
(D)SUB(P) Integer Subtraction function
(D)MUL(P) Integer Multiplication function
(D)DIV(P) Integer Division function
(D)MOD(P) Integer Mod function(get remainder)
(D)EADD(P) Float add function
(D)ESUB(P) Float subtraction function
(D)EMUL(P) Float multiplication function
(D)EDIV(P) Float division function
(D)INC(P) Add by 1
(D)DEC(P) Subtract by 1

D means 32 bit instruction (without D means 16 bit
instruction)

P means instruction works on rising edge

*Most instructions support add D prefix and/or P suffix,
some of them only support 1/or 2 format of them, details
please check in <Toolbox> of Autoshop.

(D)WAND(P) Word logic AND operation
(D)WOR(P) Word logic OR operation
(D)WXOR(P) Word logic XOR operation
(D)NEG(P) Word Inverter operation
(D)ENEG(P) Float inverter operation(sign bit inverter)
sorvorsopemion |
(D)BLD Word bit normally open contact
(D)BLDI Word bit normally close contact
(D)BAND Word bit NO serial connection
(D)BANDI Word bit NC serial connection
(D)BOR Word bit logic OR operation(NO)
(D)BORI Word bit logic OR operation(NC)
(D)BOUT Word bit output
(D)BSET Word bit set value

(D)BRST Word bit reset value 71
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(D)SIN(P) Sine (D)WSUM(P) Calculate summary value
(D)TAN(P) Tangent (DMEAN(P) Calculate mean value
(D)COS(P) Cosine (D)LIMIT(P) Output limit control
(D)ASIN(P) Anti sine (D)BZAND(P) Output dead zone control
(D)ACOS(P) Anti cosine (D)ZONE(P) Output offset control
(D)ATAN(P) Anti tangent (D)SCL(P) Coordinates according to given curve
(D)RAD(P) Convert angle to radians (D)SCL2(P) Coordinates according to given curve

oIDEGP Convertadans o anee | ponentarithmetic _|___functon_

D)SINH(P H bolic si
(B) (P) ST S (D)EXP(P) Exponential operation base on e(2.71828)
(D)COSH(P) Hyperbolic cosine
(DLOG(P) Logarithm operation base on 10
(D)TANH(P) Hyperbolic tangent
(D)LOGE(P) Logarithm operation base on e(2.71828)
instruction)
P means instruction works on rising edge (D)SQR(P) Square root operation
*Most instructions support add D prefix and/or P suffix,
(D)POW(P) Pow operation

some of them only support 1/or 2 format of them, details
please check in <Toolbox> of Autoshop. 72
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(D)INT(P) Float to integer (D)WBIT(P) Word element assignment bit element
(D)BCD(P) BIN data to BCD data (D)WTODW(P) 16 bit word to 32 bit double word
(D)BIN(P) BCD data to BIN data (D)DWTOW(P) 32 bit double word to 16 bit word
(D)FLT(P) BIN integer to BIN float (D)MCPY(P) Data Copy(memory copy)
(D)EBCD(P) BIN float to DEC float (D)MSET(P) Data set(memory set)
(D)EBIN(P) DEC float to BIN float (D)UNI(P) Combination of Iowgr 4-bit of continuous 16
bit data
(D)DABIN(P) DEC ASCII to BIN (D)DIS(P) Word divided by 4-bit
(D)BINDA(P) BIN to DEC ASCII (DJASCI(P) HEX to ASCI|
(D)WTOB(P) Word divided by byte
(D)HEX(P) ASCII to HEX
(D)BITW(P) Bit element assignment word element
(D)BTOW(P) Combination of byte to word

D means 32 bit instruction (without D means 16 bit

instruction)

P means instruction works on rising edge

*Most instructions support add D prefix and/or P suffix,

some of them only support 1/or 2 format of them, details

please check in <Toolbox> of Autoshop. 73
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(D)MOV(P) Data assignment (D)SER(P) Data search
(D)EMOV(P) BIN float data assignment (D)FDEL(P) Delete table data
(D)BMOV(P) Data batch assignment (D)FINS(P) Insert data to table
(D)SMOV(P) Bit data transmission (D)POP(P) Read the latest data of SFWR
(D)FMOV(P) Data assignment to multi registers

(D)CML(P) Data inverter via bit then transmission

(D)CMP(P) Data comparison output
(D)ECMP(P) Float data comparison output

(D)ZCP(P) Regional comparison

(D)EZCP(P) Float data regional comparison

D means 32 bit instruction (without D means 16 bit

instruction)

P means instruction works on rising edge

*Most instructions support add D prefix and/or P suffix,

some of them only support 1/or 2 format of them, details

please check in <Toolbox> of Autoshop. 74



(D)ROR(P)
(D)ROL(P)
(D)RCR(P)

(D)RCL(P)
(D)SFTR(P)
(D)SFTL(P)
(D)WSFR(P)
(D)WSFL(P)
(D)SFWR(P)

(DSFRD(P)

Data right shift by bit

Data left shift by bit

Data right shift by bit(with carry flag M8022)

Data left shit by bit(with carry flag M8022)

Data right shift by multi bits(high bits
replaced by specified data)
Data left shift by multi bits(low bits replaced
by specified data)

Data right shit by multi words(high words
replaced by specified data)

Data left shift by multi words(low words
replaced by specified data)

FIFO write data

FIFO read data

D means 32 bit instruction (without D means 16 bit

instruction)

P means instruction works on rising edge

*Most instructions support add D prefix and/or P suffix,
some of them only support 1/or 2 format of them, details
please check in <Toolbox> of Autoshop.

(D)SFR(P)

(D)SFL(P)

(D)SWAP(P)
(D)BON(P)
(D)SUM(P)

(D)RAND(P)
(D)XCH(P)
(D)ABS(P)
(D)EABS(P)

(D)EFMOV(P)
(D)CCD(P)
(DCRC(P)

(D)LRC(P)

Back to Contents

INOVANCE

Data right shift by bit(with carry flag M8022,
high bit(s) discarded)
Data left shift(with carry flag M8022,low

bit(s) discarded)

High byte and low byte exchange

Word data bit status to control other bit
status

Calculate quantities of ‘1’ in a BIN data
Generate rand data within a range

Word registers data exchange
Integer absolute value calculation
Float absolute value calculation
Multi float data transmission
Summation check
Cyclical redundancy check

Longitudinal redundancy check
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(D)BK+(P) Data block add operation
(D)BK-(P) Data block subtract operation
(D)MAND(P) Matrix AND operation
(D)MOR(P) Matrix OR operation
(D)MXNR(P) Matrix XNR operation
(D)MXOR(P) Matrix XOR operation
(D)MINV(P) Matrix INV operation
(D)BLCMP#(P) Matrix comparison(#: =, >, <. <>, <=, >=)

D means 32 bit instruction (without D means 16 bit

instruction)

P means instruction works on rising edge

*Most instructions support add D prefix and/or P suffix,

some of them only support 1/or 2 format of them, details

please check in <Toolbox> of Autoshop. 76
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(D)STR(P) Integer convert to string(ASCII) (D)MIDW(P) Replace specified string with specified string
(D)STRMOV(P) Assignment string directly (D)MIDR(P) Take out givc'an length string fqrm an existed
string (from any position)
(D)VAL(P) String(ASCII) convert to integer (D)SMOV(P) String transmission
(D)ESTR(P) Float convert to string(ASCII)
(D)EVAL(P) String(ASCII) to float
(D)SADD(P) Contact string
(D)LEN(P) Calculate bytes of string
(D)INSTR(P) Retrieve given string in an existed string
Take out given length string from an existed
IR string (from right side)
(DLEFT(P) Take out given length string from an existed

string (from left side)

D means 32 bit instruction (without D means 16 bit

instruction)

P means instruction works on rising edge

*Most instructions support add D prefix and/or P suffix,

some of them only support 1/or 2 format of them, details

please check in <Toolbox> of Autoshop. 77



(D)TCMP(P)
(D)TZCP(P)
(D)TADD(P)
(D)TSUB(P)
(D)HTOS(P)

(D)STOH(P)

(D)TRD(P)

(D)TWR(P)

(D)HOUR(P)

Compared dedicated time with RTC

Compared dedicated time range with RTC
Time add operation
Time subtract operation

Convert ‘hh:mm:ss’ to second format

Convert second format to ‘hh:mm:ss’

Read
RTC(year/month/day/hour/minute/second/
week)

Refresh RTC with given time

Time record, while up to pre-set time,
output valid

D means 32 bit instruction (without D means 16 bit

instruction)

P means instruction works on rising edge

*Most instructions support add D prefix and/or P suffix,
some of them only support 1/or 2 format of them, details
please check in <Toolbox> of Autoshop.
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(D)TPR(P) Normal timer
(D)TONR(P) On delay timer
(D)TOFR(P) Off delay timer
(D)TACR(P) Time accumulation timer

D means 32 bit instruction (without D means 16 bit

instruction)

P means instruction works on rising edge

*Most instructions support add D prefix and/or P suffix,

some of them only support 1/or 2 format of them , details

please check in <Toolbox> of Autoshop. 79
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(D)PTGET(P) Get the address of pointer
(D)PTINC(P) Increase pointer address by 1
(D)PTDEC(P) Decrease pointer address by 1
(D)PTADD(P) Add pointer address by set offset
(D)PTSUB(P) Decrease pointer address by set offset
(D)PTSET(P) Point to set length variable by bit
(D)PTMOV(P) Pointer variable assignment
(D)PTH#(P) PT variable address comparison(#: >, >=, <>,

<, <=)

D means 32 bit instruction (without D means 16 bit

instruction)

P means instruction works on rising edge

*Most instructions support add D prefix and/or P suffix,

some of them only support 1/or 2 format of them, details

please check in <Toolbox> of Autoshop. 80
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SerialSR Serial free protocol instruction ETC_ReadParameter_CoE SDO read via CoE
TCP_Listen TCP socket listen ETC_WriteParameter_CoE SDO write via CoE
TCP_Accept TCP socket accept

TCP_Connect TCP socket connect
TCP_Close TCP socket close
TCP_Send TCP socket send

TCP_Receive TCP socket receive
UDP_Bind UDP socket bind

UDP_Receive UDP socket receive
UDP_Send UDP socket send
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> SerialSR

Execute garialSR
T — Port
??? — SendBuf
7? —SendSize DNone —
77 — RovBuf Status —
7?77 — Reovlize Sent —
— Timeout Received —

SerialSR is used for serial free communication.
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Port Port number
SendBuf Send data buffer area
SendSize Send byte size

RevBuf Receive data buffer area
RcvSize Receive byte size
Timeout Receive timeout

Done Communication done
Status Command Status

Sent Sent data size(Byte)
Received Receive data size(Byte)
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> SerialSR

Port: H5U only have 1 serial port, default as 0, no need to modify.

SendBuf: array type data, specified the send data store area

SendSize: specified send data size

RcvBuf: array type data, specified the receive data store area

RcvSize: specified receive size data

Timeout: limit for summary of send time and receive time, if there is no feedback data frame within timeout, the <Status> will
display the abnormal status

Done: communication complete

Status: 0-empty, 1-reserved, 2-send, 3-receive 16-Done, 32-send abnormal, 48-receive abnormal, 64-Other abnormal
Sent: sent data size

Received: received data size

xZerialExecute
Execute g.rialSE
B[ Pt

aSenBuf Serial SendBuf
1ZenSize Serial SendSize Done SerialSR_D-:-ne

aRecBuf Serial RovEBuf Status SerialSR Status
1RecSize_Serial II'— RevSize Sent Ser1al3R_Sent

iRec_Timeout Timeout Received —|I| Ser1alSE_Received
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> SerialSR

The sequence diagram:

Execute

|
Send |
data _ _ N
| |
Reoy
data

|
+
[
[
T
‘Il
Done |:
||
I

|
I
I
I
I
I
- | I |
Status 0 2 X 3 >< 15
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> Socket Communication

Socket is the port used for dual direction communication.
H5U support TCP socket(connection oriented) and UDP socket (non connection oriented), the communication logic show as below:

TCP server TCP client UDP server UDP client
TCP Listen UDP_Bind UDP_Bind
+ TCP_Connect
w v r
TCP_Avcept LDF_Receive [+ LDF_Send
k. L 4 r
TCP_Receive | TCP_Send IDP_Send HDP_Receive

Y

TCP_Semd * TCP_Receive

w k4

TCP_Clase TCP_Close

TCP is transmission control protocol, UDP is user data protocol, they are both the transmission layer protocol of OSI communication
prototype.

The difference is TCP protocol need built a connection before communication but UDP no need built the connection. TCP is reliable
communication on connection mechanism normally used in the scenario that need keep the data accuracy. UDP is not reliable
communication, which means UDP no need concern about the content of data message and no demand for check if receiver already

got the data, it has simple data process and fast speed, normally used in the scenario that need the real-time ability. -
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» TCP_Listen

, , , Socket. Currently don’t support _sSocket
hetive [— sTCPSocket. Listener_active
Socket data type, users can use an INT[20] as
Busy |— =sTCPSocket. Listener busy socket, take note this parameters is an
input/output type data
ListenSocket —Socket Error — sTCPSacket. Listener error The listen port of H5U
Fort —{Fort ErrorID |— =sTCFSocket. Listener _errorID Port *Don’t use 23/12939/12940/502’ this port
used by system

Active Socket active status

TCP server have to listen the specified port to wait the connection request from client, while the server receive the connection
request, need use TCP_Accept to built the connection with client.
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» TCP_Accept

— |Execute TCP_Accept Parameters Description

Socket. Currently don’t support _sSocket
data type, users can use an INT[20] as

ListeningSocket . .
& socket, take note this parameters is an

Connected — sTCPSocket. Accept_conmected

input/output type data
Busy — sTCPSocket. Aocept_busy The listen port of H5U
* ’ .
SR, IS Connected Don’t use 23/12939/12940/502, this port
used by system
Error |— sTCPSocket. hocept_error Connected Socket. Data transmission will

ConnectedSocket .
base on this socket

ListenSocket —| ListeningSocket ErrorIll — =sTCPSocket. focept_errorIl

TCP_Accept used to accept the connection request from client and build a connection socket while controller used as TCP socket
server, the data transmission will base on this <ConnectedSocket>.
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» TCP_Connected

ConnectedSocket —

IFaddress —

Fort —

Execute ICF Connect

Commected
Sooket Busy
TPAddress Error
Fort ErrorID

— =TCFSocket. Conmect conmected
— =TCFSocket. Conmect busy

— =TCFSocket. Conmect_error

— =TCFSocket. Conmect errorIl

INOVANCE
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Socket. Currently don’t support _sSocket
Socket data type, users can use an INT[20] as
socket, take note this parameters is an
input/output type data
IPaddress Server IP address
Port Connected port
Connected Connected

TCP_Connect used to connect the specified port of server while controller used as TCP socket client, if the connection built,
<Connected> will be valid. After that, user can use TCP_Send and TCP_Receive to send or receive data.

Take note, while TCP client send connection request to server, and there is no response from server after 127 second, the connection
operation is failed.
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» TCP_Close

Socket. Currently don’t support _sSocket
data type, users can use an INT[20] as
socket, take note this parameters is an

Busy |— =sTCPSocket. LisSocketClose_busy input/output type data

Done — sTCPSocket. ConSocketClose_done Socket

Error — sTCPSocket. LisSocketClose error

ConnectadSocket —Socket ErrorID |— =TCPSocket. LisSocketClose err. ..

TCP_Close is used to close the connection or listening after communication done.
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» TCP_Send

ComnmectedSocket —

SendBuf —

SendSi1ze —

Execute

Socket

Euffer

Size

TCF_Send

DNone

Busw

Sent3ize

Error

ErrorID

— Sendlone
— =TCPSocket. Send_busy
— o0_SendSize

— =TCPSocket. Send_error

— =TCPSocket. Send_errorID
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Socket

Buffer

Size

SentSize

TCP_Send used to send data to server/client while the connection is built.
Take note the <Size> have to be less than <Buffer> size.

Socket. Currently don’t support _sSocket
data type, users can use an INT[20] as
socket, take note this parameters is an

input/output type data

Send buffer

Receive data size

Sent data size

90



» TCP_Receive

ronnectedSocket —

RecBuf —

RecSize —

Execute ICF_Eeceire

Done
Bus=yw
Socket ReceivedSize
Buffer Error
Size ErrorID

— Recllone
— =TCFSocket. Rec_busy
— o_RecSize

— =TCF3ocket. Rec_error

— =TCF3ocket. Rec_errorID
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Socket

Buffer

Size

ReceivedSize

TCP_Receive used to receive data from server/client while the connection is built.
Take note the <Size> have to be less than <Buffer> size.

Socket. Currently don’t support _sSocket
data type, users can use an INT[20] as
socket, take note this parameters is an

input/output type data

Receive buffer

Receive data size

Received data size
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TCP socket test

V4.4.1.0 E\Ran Hao\Bulletin\H5U training PPTYH5U_IT7000 - BIE\HSU_IT7000 o BB Form1 _ 0 b4
HE) View(V) | Ladder Chart(L} PLC(P} Debug(D) Tools(T) Window(W) He

EIFEEERE R EEERR
Jb v S|ttt — 1 {4 AE] A k] s

TCF Client TCF Server UDP

Ma000
i

TsocketOl

Program run fl
5g, run: ON, s
top: OFF

xEnable TCF
e[ b4

] E—

mesa[
Woomsolss [
aRecBuf TCP[ =
IRecSize TCP
aSenBuf TCP[ |
iSenSize_TCP
T —

En

FE_ICPSocket

Erable
sICFSocket
ServerClient
FPort
TPaddress
RecBuf
RecSize
SendBuf
SendSize
Cycle
bEend

bRecelve

Cornmected

o_RecSize

o_SendSize

Recllone

Sendlone

Error

192.168.1.88 RECEIVED!

B s | s

Listen

50

MR

For more details refer the application example.
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> UDP_Bind

MFSocket —

Fort —

Enahble

Socket

Faort

UDF_Eind

Active

Bus=y

Error

ErtorIl

sUDFSocket. Bind active
sUDFZacket. Bind busy

sUDF3ocket. Bind error

sUDFZacket. Bind_errorID

UDP_Bind is used to bind UDP socket to local port.
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Socket

Port

Socket. Currently don’t support _sSocket
data type, users can use an INT[20] as
socket, take note this parameters is an

input/output type data

UDP port
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» UDP_Receive

_Beceire
Socket. Currently don’t support _sSocket
data type, users can use an INT[20] as
Socket . .
socket, take note this parameters is an
Dlome — Fecllone input/output type data
Buffer Receive buffer
Busy |— sUDIPSacket. Receive _busy
Size Receive size
IPhddress — RecIFPhddress
IPAddress IP address
Port— RecPort
Port UDP port
DFSacket —Socket ReceivedSize — o_RecSize
ReceivedSize Received size
RecBuf — BEuffer Error — sIDFSocket. Receive_error
RecSize —{Size ErrorID — sUDFSocket. Receive _errorIl

UDP_Receive used to receive data.
Take note the <Size> have to be less than <Buffer> size.
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» UDP_Send

Socket. Currently don’t support _sSocket
Socket data type, users can use an INT[20] as
socket, take note this parameters is an
input/output type data
MFSacket —{Socket Done — Sendlone P PUEEYP
IPAddress IP address
IFaddress —{IFPAddres=s Busy — sIDFSocket. Bind_busy
Port UDP port
Fort —{Port SentSize [— o_SendS:
o " Fnbale fEnialoe Buffer Send buffer
SendBuf —{Euffer Error — sUDPSocket. Bind error . )
Size Send size
SendSize —{Size ErrorID |— =UDFSocket. Bind errorID . .
SentSize Sent data size

UDP_Send used to send data.
Take note the <Size> have to be less than <Buffer> size.
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> UDP socket test

o TCF Serve SocketAZS |DPEEEe ¥XRE|92C T QA BE|| EE|IES4]|9 6|
£ UoPSoner S | v L e = 1 [ 44 s O ] — |
.:--%F; al:;inatamea[mn - e = zocke D1
am UDF Group CEEE EHETE T | |prograz run £1 FE_UDPSocket
16,0420 SRE4FHR: RECENEDIIOR] H o
E xEnable_UDE Enable
* sWE [ |HsUDESocket
Rzt [ H{Port
RS EO AT HooASO101 [ {IPaddress
aRecBuf WIF[ [ RecBuf o_RecSize| - 9 |
iRecSize_UDP RecSize a_SendSize
aSendBuf WDF [ | {SendBuf RecDone
iSenSize WP [ 60  |SendSize SendDone
[0 Hewele RecIPAddress
bSend RecPort
I BRtAEHIE [ {bheceive Ercor

For more details refer the application example.
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» ETC_ReadParameter_CoE

SlavelD Slave sequence address
i — CoE. Bead D . R .
RS e eRtTens Index Object dictionary index
Busy |— CoE. Read Busy
Sublndex Object dictionary sub index
EelLength — CoE. Bead Length
CoE. Read_Slavell —S1laveIl Data|— CoE. Read Data DStLength Read Iength(byte)
CoE. Bead_TIndex —Index fhortCode — CoE. Read_shortCode Re"_ength Actual read |ength
CoE. Bead_SubIndex —{SubIndex Error [— CoE. Read_Error
Data Read data
CoE. Read D=stlength —Dstlength ErrorID |— CoE. Bead ErrorID
AbortCode Abort code while failed to read slave

ETC_ReadParameter_CoE is used to read slave parameters via CoE.

<SlavelD> specified the slave,

<Index> and <Sublindex> used to specified the object dictionary address which wanted read,
<DstLength> specified the wanted read data length, the unit is byte.

Take note:
If master is failed to read slave, there will be an <AbortCode>, users can check the <AbortCode> to find the fault reason.
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» ETC_WriteParameter_CoE

Execute pTC_WriteParameter_CoF Parameters Description
SlavelD Slave sequence address
CoE. Write Slavell —51laveID Dome |— CoE. Write D . . .
oh TR ATATE e ome T men ArR R Aene Index Object dictionary index
CoE Write_Index —{Index Busy [— CoE. Write_Buszy
Sublndex Object dictionary sub index
CoE. Write_SubIndex —{SubInde:x fbortCode — CoE. Write_shortCo
‘oE. Write DstLength —D=tLength Error — CoE Write Error DStLength Write Iength(byte)
CoE. Write_Data —{Data ErrorID [— CoE. Write_ErrorID Data Write data
AbortCode Abort code while failed to write slave

ETC_WriteParameter_CoE is used to write slave parameters via CoE.

<SlavelD> specified the slave,

<Index> and <Sublndex> used to specified the object dictionary address which wanted read,
<DstLength> specified the wanted write data length, the unit is byte.

Take note:
If master is failed to write slave, there will be an <AbortCode>, users can check the <AbortCode> to find the fault reason.
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> SDO abort code
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Abort code | Description Abort code | Description
0503 0000n | Toggle bit not altemated. 0808 0020y, | Imwalid value for parameter (download only).
0504 0000x | SDO protocol timed out. 0808 0031s | Value of parameter written too high (download only).
0504 0001, |Client'server command specifier not valid or unknown. 0608 0032w | Value of parameter written too low (download only).
0504 0002, | Invalid block size (block ie only). 0808 0038, | Maximum value is less than minimum value.
] 0804 0023, | Resource not available: SDO conmection
0504 0003n | Imvalid sequence number (block mode only).
QBO0 0000n | General ermor
0504 0004y | CRC ermor (block mode only).
0800 0020n | Data cannot be transferred or stored io the application.
0504 0005n | Out of memory.
QB0 021n | Data cannct be transferred or stored to the application because of local contral.
0601 0000, | Unsupported access to an object.
0800 0022, | Data cannot be transferred or stored io the application because of the present
0601 0001, | Attemipt to read & write only cbject. device state.
0801 0002, | Attempt to write 8 read only ohject. CBO0 0023n | Object dictionary dynamic generation fails or no object dictionary is present (e.g.
object dictionary is generated from file and generation fails because of an file emor).
0602 0000n | Object does not exist in the object dictionary.
QBO0 024n | Mo data available
0604 0041, | Object canmot be mapped to the PDO.
0604 0042, | The number and length of the objects to be mapped would exceed PDO lemgth.
0604 0043n | General parameter incompatibility reason.
0604 004Fw | General intermal incompatibility in the device.
0605 0000 | Access failed due to an hardware error.
060F 0010, | Data type does not match, length of senvice parameter does not match
080T 0012, | Data type does not match, length of senvice parameter too high
080T 0013n | Data type does not match, length of service parameter too low
0800 0011 | Sub-index does not exist. 99
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» ETC_RestartMaster

Master EtherCAT master

Dome |—
Busy |—
Commandbborted —

Ervor —

— Master ErrorID |—

ETC_RestartMaster is used to restart EtherCAT master.
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PID

Target control value

PID instruction

Feedback value

¢ 7y —

o TP —

PID mode:

0: incremental PID

1: position PID

2: dedicated PID

3: temperature control PID

4: MPC control(air compressor)
5: large inertial temperature
control

e —

B FID

Setpoint

Input Output
Made Error

ErrorID

Paras

Parameters, related to PID

mode
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l PID output
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e = = S

S4(start address) Capture time(TS) 1~32767ms, need over than PLC scan cycle

Bit 0: O=positive action, 1=negative action

Bit 1: O=input variation alarm invalid, 1=input variation alarm valid
Bit2:0=output variation alarm invalid, 1=output variation alarm valid
Bit3: reserved

>4+ AEHEN MR Bit4: O=auto tune invalid, 1=auto tune valid(currently not support)
Bit5: output up/down limit, O=invalid, 1=valid
Bit6~15: reserved
Be noted: don’t let bit5 and bit2 ON at the same time

S4+2 Input filter time(a) 0~99%, 0=no input filter

S4+3 Proportion gain(Kp) 1~32767%

S4+4 Integration time(T1) 0~32767(*100ms), 0=no integration

S4+5 Differentiation gain(KD) 0~100%, 0 = no differentiation

S4+6 Differentiation time 0~32767(*10ms), 0=no differentiation

S4+(7~19) Internal usage Clear before first executing PID

While <ACT> Bitl=1, Bit2=1 or Bit5=1, S4+(20~24) will be used, the definition show as below:

S4+20 Input increase variation alarm value 0~32767, valid while <ACT> Bitl=1
S4+21 Input decrease variation alarm value 0~32767, valid while <ACT> Bit1=1
Output increase variation(or up limit) alarm 0~32767, valid while <ACT> Bit2=1, Bit5=0 /-32768~32767, output up limit while
S4+22 . .
value <ACT> bit1=0, bit5=1
Output decrease variation(or low limit) alarm 0~32767, valid while <ACT> Bit2=1, Bit5=0 /-32768~32767, output up limit while
S4+23 . .
value <ACT> bit1=0, bit5=1

BitO input increase variation overflow, Bit1 input decrease variation overflow

S4+24 Alarm output . . L . -
P Bit2 output increase variation overflow, Bit3 output decrease variation overflow

102
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e = = S

S4(start address)
S4+1
S4+2

S4+3
S4+4
S4+5
S4+6
S4+7
S4+8
S4+9
S4+10/11
S4+12
S4+13
S4+14
S4+15
S4+16
S4+17
S4+18
S4+19
S4+20~26

Capture time(TS)
Control mode
Proportion gain(Kp1)
Integration gain(Kil)
Differentiation gain(Kd1)
Deviation dead zone
Output up limit
Output low limit
Integration up limit
Integration low limit
Accumulative integration
Internal usage
Kp2
Ki2
Kd2
Gain exchange condition
Deviation low limit E1
Deviation up limit E2
Customized gain exchange

Internal usage

1~32767ms, default 10

O:positive 1:negative

0~32767%

0~32767%

0~32767%

0~32767, O=invalid, while deviation less than set value, recognize deviation as 0
-32768~32767

-32768~32767

-32768~32767

-32768~32767

32bit float

Last time output

0~32767%

0~32767%

0~32767%

0: invalid(S4-17~19 not work) 1: according to deviation 2: customized
-32768~32767

-32768~32767

-32768~32767
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Gain exchange principle(proportion gain as example):
While E<=E1, Kp=Kp1;

While E1<E<E2, Kp=Kp1+ (Kp2-Kp1)*(E-E1)/(E2-E1);
While E>=E2, Kp=Kp2;

|
[

[

[

[

[

' *While S4+16=0, no gain exchange
: S4+16=1, E=|Sv-Pv|

! $4+16=2, E=54+19

|

[

[

[

|

|

|

!
I
I
I
[
I
I
|
I
I
[

E

>
0 E1 E2

T T

Kpl S4+2

Kp2 S4+13

El S4+17

E2 S4+18

E Exchange reference
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e = = S

S4(start address)

S4+1

S4+2

S4+3

S4+4
S4+5
S4+6
S4+7
S4+8
S4+9
S4+10
S4+11
S4+12~19

Capture time(TS)

Control mode

Auto tune mode

Proportion band

Integration time
Differentiation time
Output up limit
Output low limit
Reserved
Proportion output
Integration output
Differentiation output

Internal usage

1~32767ms, need over than PLC scan cycle

Bit0: O:positive 1:negative

Bit4: O=auto tune invalid 1= auto tune, reset after auto tune done

0: common mode, appropriate overshoot

1: slow mode, small overshoot, but slow temperature increment

2: fast mode, fast temperature increment, but large overshoot

1~32767, proportion band lower, proportion effect stronger. Auto tune will
generate proportion band

1~32767, 0=no integration, auto tune will generate integration time
1~32767, 0=no differentiation, auto tune will generate differentiation
-32768~32767

-32768~32767

Current proportion calculation output

Current integration proportion calculation output

Current differentiation calculation output

Compared with H3U, H5U have different command format(H3U using ladder whereas H5U using function block), except this,
H5U parameters setting almost same as H3U.
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MC_Power Axis enable control MC_Stop Axis stop
MC_Reset Axis error reset MC_Halt Axis pause
MC_ReadStatus Read axis status MC_ImmediateStop Axis emergency stop
MC_ReadAxisError Read axis error MC_MoveFeed Axis interruption position
MC_ReadDigitallnput Read drive digital input MC_MoveBuffer Multi position command
MC_ReadActualPosition Read actual position MC_MoveSuperimposed Axis position superimposed command
MC_ReadActualVelocity Read actual velocity MC_MoveVelocityCSV CSV velocity control(with PWM function)
MC_ReadActualTorque Read actual torque MC_SyncMoveVelocity Ccsv Yelocity control(yvith PWN fun.ction,
T —— S— without acceleration/deceleration)
MC_SyncTorqueControl Sync torque control
MC_TouchProbe Touch probe function
MC_MoveRelative Axis position relatively
MC_MoveAbsolute Axis position absolutely
MC_MoveVelocity Axis speed command
MC_Jog Axis jog command
MC_TorqueControl Axis torque control
MC_Home Axis homing 106
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H5U manage axis based on PLCopen state machine.

PMC_Camiln
MC_Gearln
ME_Movelinear . ..
MC_MoveCircle The state switch conditions show as below:
MC_CamOut *1 . q
" C:G‘::" oot '“"':—G"““PS‘“{’ MC. Moveiielociy While axis error detected
MC_MoveAbsalute Synchronized MC_MoveVelocityCSV While axis no error and MC_Power.Enable=OFF
My lae Motion v While using MC_Reset and MC_Power.Status=OFF
MC_MoveFeed MC_SyncTerqueCantrol While using MC_Reset and MC_Power.Status=ON
ME_MoveBuffer MC_lag .
While MC_Power.Enable=ON and
(Discrete Motion Continuous J MC_Power.Status=ON
) While MC_Stop(MC_ImmediateStop).Done=ON and
MC_Stop(MC_ImmediateStop).Execute=OFF

/{ Errorstop j« 1-
T
3
L

5 { Disabled J« 2 -

!
MC_Home l ’;

Standstill
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» MC_Power

Enable Axis
Enable

HC Fower
l While Status=ON, axis is ready to move
Status — D .
Busy —
MC_Power command is used to switch the axis status
Error — from disable to standstill, while get into standstill

Axis No(INT) or Axis status, axis is ready to move.
name(_sMCAXIS_INFO) I hxis ErrorID —
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» MC_Reset

Execute command i

Execoute

HC Eexet

INOVANCE
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After MC_Reset.Done, axis get into disabled or
standstill state.

Be noted if using MC_Reset while there is no error of
axis, this function block will have an error.

109



» MC_ReadStatus

Enable HC_EeadStatus

Valid —

Busy —

Disabled |—
ErrorStop —
Stopping [—
Stand=still —
DizcreteMotion [—
ContironsMotion —
Synchr oni zedMotion —
Homing [—
Constant¥eloel ty —
Aocelerating[—
Decelerating [—

Error —

T — huis ErrorIDl —

INOVANCE
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While Enable=0N, this block will read axis PLCopen state and
accelerating/decelerating state.

In torque control mode, ConstantVelocity/Accelerating/Decelerating
will be off.
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» MC_ReadAxisError

Enable HC ReadhxisError
valid While Enable=0N, if the axis existed and there is no configuration
S error, <Valid> will be ON. <AxisErrorID> is used to show the error code,
. users can find the error information according to the error code(while

e <AxisErrorlD>=0, there is no error). <ServoErrorID> display the value of

ServeErrorTD I g;(603F(wh|Ie 0x603F configured in PDO, or <ServoErrorID> will display
fori=ErrorID [—
Error [—
TP —hxis ErrorID —
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» MC_ReadDigitallnput

Enable HEC_ReadDigital Input

Read the digital input status of axis.
While Enable=0N, if the EtherCAT axis or pulse axis positive limit/or

Valid|— negative limit enabled, the <Valid>=0ON.
Busy = While using with EtherCAT axis, need configure 0x60FD in PDO.
IS tatus — Details for input definition please find corresponding servo manual.
Error |—
T — huis ErrorID —
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» MC_ReadActualPosition
» MC_ReadActualTorque
» MC_ReadActualVelocity

Enable BC_Readhetual¥elocity

Enable HEC_REeadhctualPosition

TTT —hxiz

Error

ErrorIl

While Enable = ON,

777 —

Enable EC_EReadhctualTorque

fxls

Error

ErrorIDl

For MC_ReadActualPosition, if 0x6064 configured in PDO, Valid=ON;
For MC_ReadActualTorque, if 0x6077 configured in PDO, Valid =ON;

For MC_ReadActualVelocity, if 0x606C configured in PDO, Valid =ON;
These FBs are used to read axis real time velocity/position/torque, besides, users can also read the axis structure directly to get this value
by using _sMCAXIS_INFO.dActPosition/_sMCAXIS_INFO.dActVelocity/_sMCAXIS_INFO.dActTorque

TP —

hxis

Yalid Yalid Valid—
Busy Buszy Busy—
Fosition Tor que Veloc:ty —

Error —

ErrorIll —
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» MC_SetPosition

Execute gr SetPosition

MC_Setposition can modify axis position without moving. Be noted,
Dlone — only in standstill/disabled/errorstop status, axis can execute this
command, or the FB will have an error.

TP — hxis Busy [—
77?7 —{Fo=sition Error [—
Execute
—{Mode ErrorID (— X
Bane !
Busy

Ermor

: Absolute mode, set <Position> value as axis ActPosition
1: Relative mode, add <Position> value base on current ActPosition

ActPasition
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» MC_TouchProbe

Axis Axis ID/Axis name
TP — hxis
ProbelD 0: TP1 1:TP2
797 — ProbelD Done — TrigeerEdee 0: rising edge 1:falling edge 2:both of rising
88 8 and falling edge
T — TrigzerEdze Buswy — ) ) )
TerminalSource TP trigger source: 0:DI 1:encoder Z signal
—{ Terminals C diborted — . . .
srminatootres emmAnCAterte TriggerMode 0: single 1: continuous
—{TrigzerMode FosFacsition — 0: disabled window function, detect TP
. signal in any position
W I . . .
— Wi ndowlnly HegPosition — eIy 1: erlable. wmdgw function, c!etect TP signal
in <FirstPosition, LastPosition> range
—{FirstFosition Error — FirstPosition TP window start position
— LaztPosition FrrorID — LastPosition TP window last position
PosPosition Positive(rising edge) latch value
NegPosition Negative(falling edge) latch value

Touch probe FB is used to read the locked position value of servo while signal
triggered without software delay, which means the latch position will not

impacted by EtherCAT cycle and data transmission time. Lt
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» MC_TouchProbe

While using local pulse axis, need configure the touch probe input in axis configuration view.
While using field bus axis, need select touch probe related PDO in EtherCAT slave configuration.

Mode Selection: A
Basic Settings
Mode Settings ®Linear Mode | Input/Output Hame Index
Process Data
#
Unit Conversien Settings 4 Output Outputs 16#1701
DEnable -
Software Limits 2 [ gutput Outputs 1641702
: Hegative limit value: 0.00 Startup Faremeters
Mode FParameter Settings E = Output Controlword 1646040
Output Target position 1646074
H Ret Tatti Error Response Limit deceleration: 1000. 01 I/0 Functional Mapping
ome Return settings Output Target velocity 16460FF
: Foll threshold: 100,00 ) Output Target torque 16#6071
Orline Debug Threshold setting plow srrer BEhe Information r
Output Modes of operation 1646060
Max speed: 1000, 00 ,
Axisz Speed Settings Otput Touch probe function 1646083
Jog Max zpeed: 500,00 State &
Otput Max profile weloo:tw 16460 7F
Options [[IDo not enter ErrorStop state af
[JProbe 1 Enable [JFrobe 2 Enable

Frobe Settings

Probe 10 |X4 M Probe 2: |14 -

e
EtherCAT axis

Output Settings Output mode: |Pulse Direction | - |

Local Axis 116
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» MC_TouchProbe

While <Enable>=ON(rising edge), FB will lock the input parameters.

If <WindowOnly>=OFF, the window detection function will not work, the touch probe in full position range.

If <WindowOnly>=0ON, the window detection function will be enabled, in this case:

While axis is in linear mode, only when the touch probe triggered in <FirstPosition> and <LastPosition> range, the position
value will be latched.

While axis is in rotation mode, firstly do modulo operation to the <FirstPosition> and <LastPosition> based on the rotation
cycle. For example, if <FirstPosition> is set as 540, the rotation cycle is 360, then the <540 Mod 360> = 180. After modulo
operation, we get the modulo value FirstPosition_P and LastPosition_P.

O  FirstPosition_P FirstPosition_P U

Window range Window range

LastPosition_P LastPosition_P

117

*While FirstPosition_P < LastPosition_P *While FirstPosition_P > LastPosition_P



INOVANCE

Back to Contents

» MC_MoveRelative

E |
xecute g WoveRelative
Axis Axis ID/Axis name
[ £33 Distance Moving distance
27 —dlistance Done — Velocity Moving velocity
. Acceleration Acceleration
T — Velooity Busy —
Deceleration Deceleration
P — Aceelerat: C diborted —
ceeLeration Amm AT orte CurveTvpe Velocity ACC/DEC curve:
e 0: T curve 1:Scurve
— Deceleration Error —
— CurveType ErrorID —

This command works while axis in standstill/discretemotion/continousmotion
status, after executing this command, axis get into discretemotion status.
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» MC_MoveVelocity

Axis Axis ID/Axis name
Velocity Target velocity
YT —hxis InVelocitw|—
Acceleration Acceleration
T — Veloci tw Bu=y —
Deceleration Deceleration
T — heceleration Commanddborted — Velocity ACC/DEC curve:
CurveType ’
. 0: T curve 1:Scurve
— Decelearation Error —
InVelocity Up to target velocity
—CurveType ErrorID|—

This command works while axis in standstill/discretemotion/continousmotion
status, after executing this command, axis get into continousmotion status.
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» MC_MoveAbsolute

Axis Axis ID/Axis name
797 | fuie Position Target position
7?77 — Position Velocity Target velocity
TT? — Veloelty Done — Acceleration Acceleration
777 —hoceleration Buzy — Deceleration Deceleration
— Deceleration Commandiborted — CurveType Velocity ACC/DEC curve:
0: T curve 1:Scurve
| CurveType Frror — Only works in rotation mode
0: positive
—Dirention ErrorID — Direction 1: negative
2: shortest

3: current direction

This command works while axis in standstill/discretemotion/continousmotion
status, after executing this command, axis get into discretemotion status.
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» MC_Jog
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T

Axis
TP —{hxis JogForward
TPF —{ JogForward JogBackward
777 — JogBackward Velocity

T —{Veloci ty Buszy — Acceleration
TP —heoceleration Commandiborted — .
Deceleration
— Deceleration Error —
CurveType
— CurveType ErrorID —

This command works while axis in standstill/discretemotion/continousmotion
status, after executing this command, axis get into continousmotion status.
While JogForward and JogBackward enabled at the same time, the FB will report
an error, but axis will not get into errorstop status.

Axis ID/Axis name
Moving forward
Moving backward
Target velocity
Acceleration

Deceleration

Velocity ACC/DEC curve:
O: T curve 1:S curve
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» MC_TorqueControl

Execute EC TorqueContrel
Axis Axis ID/Axis name
TarTorque Target torque(unit 1%)
InTorque — a0
TorqueSlope Torque slope(unit 1%)
TP — iz Busy — Velocity Limit velocity
7 — TarTorque Commandhborted — InTorque LUl (::izzeenic:;;t?;%_i:::;q:;iznd set
o,
77 — TorqueSlope Error —
—{Veloel tr ErrorID |—

This command works while axis in standstill/discretemotion/continousmotion
status, after executing this command, axis get into continousmotion status.
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» MC_Home

Execute BC Home

Axis Axis ID/Axis name

Position Origin offset

Done —

B'LIS}" Unit Conrersion Settings Fositive Linit |Unassigned - Fegative Linit |Unassizned -

Mode/Farvameter Settings

Home Return Settings

I: amm arld.lbl.]:l ar t a d | Home vetwrn speed 10.0 Unit/s Home return sceeleration 100.0 Unit/s"2

Online Debug Home Return Close Speed 2.0 Unit/s Home return timeout 50000 #10ms
Y — 1 Motor 2 Sigral I
o el e Error Homing switch Signal
— - l_
Dec N o
[ ici - ‘

PDEl LS Errl:lrI]:I Do o : E
positive limit switch TN —
Decsleration point !
danal s o — :

This command works while axis in standstill status, after executing this
command, axis get into homing status. Homing related parameters set in axis
configuration. While axis in virtual mode, the homing method is CIA402 No. 35.
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» MC_Stop

Execute EC_ Stop

Axis Axis ID/Axis name
Done — Deceleration Stop deceleration
777 i sy - e
Y — Decel eration Error |—
— Curvelype ErrorID —

After executing MC_Stop, axis get into stopping state.
While stopping complete, <Done> signal valid,
if execute is ON, axis is still in stopping state, IF Execute is OFF, axis get into

standstill state.
This command can be aborted by MC_ImmediateStop, while aborted, there is FB

error 9142 occur.
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MC_Halt

e m
Axis Axis ID/Axis name
Deceleration Stop deceleration
fone = Velocity ACC/DEC
elocity curve:
CurveType 0: T curve 1:S curve

Busy —
Y —{Axis Commandiborted —
797 —{Deceleration Error —
—Curvelyvpe ErrorID —

MC_Halt is used to pause an axis motion.
After executing MC_Halt, axis get into discrete motion state. This command can
be aborted by MC_Stop/MC_immediateStop and other motion control FBs.
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» MC_MoveFeed

T —

T —

T —

TEE —

T —

Execute HC_NoreFeed

Arxis
Fosition
Velooi tr
heoceleration
Deceleration
Curvelype
Direction
Mode
Interrupt
FeedDistance
FeedWelooi tyr
WindowOnly
FirsztFosition

LastPosition

ErrorMaode

Done

InFeed

Busw

Commandiborted

Error

ErrorIDl

Axis
Position
Velocity

Acceleration

Deceleration
CurveType

Direction

Mode

Interrupt

FeedDistance

FeedVelocity
WindowOnly
FirstPosition

LastPosition

ErrorMode

InFeed
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Axis ID/Axis name
Target position
Target velocity

Acceleration

Deceleration

Velocity ACC/DEC curve:
0: T curve 1:S curve
Rotation mode absolute position direction:
0:pos 1:neg 2:shortest 3:current

0:abs 1:rel 2:vel
0:TP1 1:TP2

Position after interruption signal triggered:
Positive value means move current direction
a certain distance, negative value means
move revert direction a certain distance

Velocity after interruption signal triggered
Window function: O:disabled 1:enabled
Interruption window start position

Interruption window end position

While up to <Position>, if there is no
interruption signal detected: 0:no error

l:error
126
Interruption signal valid
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» MC_MoveFeed

MC_MoveFeed is used to move a certain distance according
to interruption signal in a moving process. Precute _
1 —d
Before the interruption signal triggered, axis move according Dane i
L]

to the parameters
<Position>/<Velocity>/<Acceleration>/<Deceleration>/<Mod Busy
e>, while the interruption signal triggered, axis move

relatively according to the parameters

Filter delay

Interruption Signal

While executing this command, axis get into discrete motion
status, can be aborted by other motion FBs according to Velocity
PLCopen state machine.

1
i
<FeedPosition>/<FeedVelocity>. : ; 1
I
i ! |
I
Be noted if there is no interruption signal triggered during CommandAorted ' / ! :
. . . |
this process, the FB will report an error according to the . / ! :
parameters <ErrorMode>. The output parameter <Infeed> Error : ! ~'
will indicate is there an interruption signal during this ' [ : .
process. : ! '
: i :
i : I
| . :
1 I
] I
] I
i

Relative/Absolute mode, interruption signal triggered
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» MC_MoveBuffer

E
xecute pr WoveBuffer
Axis Axis ID/Axis name
TP —hxis Position Target position
C Velocit Target velocit
T — Faosi1tion o 8 i
N Rotation mode absolute position direction:
Direction 0: 1. 2:shortest 3 R
777 —|Valoei ty :pos 1:neg 2:shortest 3:curren
Number Buffer data quantity(up to 16)
— Direction . .
Acceleration Acceleration
77 — Humber Done — Deceleration Deceleration
Velocity ACC/DEC curve:
7?77 —Acceleration Busy — CurveType 0: T curve 1:S curve
0: decrease to 0 then get into next position
—Daceleration Commandiborted — VelocityMode stage
1: keep current speed to get into next stage
—{Cwrrelype Index — AbsRelMode 0:abs 1:rel
—|Veloci tyMode Error — Index Index of current position stage
—{ AbsRelMode ErrorID —
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» MC_MoveBuffer

MC_MoveBuffer is used for multi-position function. It can Execute
support up to 16 position segment.

1
1
]
Be noted the <Position>/<Velocity>/<Direction> are array Done :
type parameters, the length is depend on the buffer
<Number>. The first position segment parameters is Busy

<Position>[0]/<Velocity>[0]/<Direction>[0], and so on for
other segments.

status, can be aborted by other motion FBs according to
PLCopen state machine.

I
: |
1 ]
CommandAborted 1 :
1
i 1
This command works while axis in standstill/discrete Error : :
motion/continuous motion status. : :
| First buffer Second buffer : )
. . . . . . . : complete complete , Third buffer
While executing this command, axis get into discrete motion . X I complete
Velocity i |
| |
i |
1

position buffers, VelocityMode =
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» MC_MoveSuperimposed

Execute iC X g I d
= MR D Axis Axis ID/Axis name
T Y Distance Compensation position
Velocity Target velocity
7?7 —{Distance Done (—
Acceleration Acceleration
oy | ; -
777 —|Velocity Busy Deceleration Deceleration
T — heceleration Commanddborted — CurveType Velocity ACC/DEC curve:
0: T curve
— Deceleration Error —
— Curvelype ErrorID —

MC_MoveSuperimposed is used to superimposed a distance based on current motion.

Not work when MC_Halt, axes group commands are using.

Works only in CSP mode.

Applicable to CAM/GEAR command. MC_CamOut/MC_GearOut can stop this command.

After executing this command, axis get into discrete motion, can be aborted by other motion FBs.
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» MC_MoveVelocityCSV

Ereout ;
#eclUlte N Wove¥elocityCSY
Axis Axis ID/Axis name
7T — hxis Velocity Target velocity
29? —{ ¥eloci ty In¥eloci ty [— Acceleration Acceleration
Deceleration Deceleration
7T —{ hocel eration Busy —
PulseWidth Pulse width, unit: 0.01%
| 0 | i DE :
Deceleration Commandiborted SRS VeI?C|ty ACC/ : C curve
0: T curve 1:S curve
— Ful=zefidth Error — InVelocity Get into target velocity
— CurveType ErrorID —

This command control axis in CSV mode.
While using with EtherCAT axis, same function with MC_MoveVelocity.
While using with pulse control axis, this FB can control hardware to output PWM curve, the <PulseWidth>

is used to control the output pulse width.
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» MC_SyncMoveVelocity

.
Enable EC SyncHore¥Yelocity
Axis Axis ID/Axis name
Velocity Target velocity
, PulseWidth Pulse width, unit: 0.01%
InVelooity —
InVelocity Get into target velocity
Busy [—
T — hxis Commandiborted — S !
Lo
: veloci ' l
T — Veloeortw Error — o ;—'_!_':—;\ N
B
—{ Ful=e%1dth ErrorID [— ActVelocity T

This command control axis in CSV mode.
Almost same with MC_MoveVelocityCSV, the difference is this command have no acceleration and
deceleration.
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» MC_SyncTorqueControl

Enable EC SyncTorgueControl e
Axis Axis ID/Axis name
TarTorque Target torque(1%)
Tl e |— Velocity Velocity limit
InTorque Get into target torque

Busy —
Y — hxis Commanddborted —
Y — TarTorque Error —
— Velocity ErrorID —

Work in CST mode.
Same with MC_TorqueControl.
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» MC_SetAxisConfigPara

Axis Axis ID/Axis name

Execute HC_SethxisConfigPara

-1: All parameters valid, works on disabled
state
0: All parameters invalid

Tone — . )
100: Modify gear ratio
200: Modify pos/neg software limit
Busy — 300:modify linear/rotation mode
400: modify encoder mode
Commandiborted — FEEMECTLE 500:modify homing mode
600: modify hardware limit and origin signal
T — hxis Error — 700: modify pulse output format
800: modify revert setting
— ParameterIndex ErrorID — 900: modify virtual axis mode

1000: modify touch probe signal
1100: modify software limit variable

This command is used to modify axis configuration parameters.
Parameters modifications may cause the position mutation, please execute homing operation after
modifying these parameters if necessary.
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» MC_SetAxisConfigPara

Parameterindex | Desipton | Workstte

Gear ratio:
dPulsePreCycle: pulse of 1 revolution
100 fDistancePreCycle: displacement of workbench per round Disabled
dNumerator: gear ratio numerator
dDenominator: gear ratio denominator
bSoftLimitEnable: enable software limit
200 fPLimit: positive limit value (linear mode) Disabled/Standstill
fNLimit: negative limit value (linear mode)
iLineRotateMode: O-linear mode 1-rotation mode

300 fRotation: cycle of rotation mode DIEELICE

400 iEncoderMode: 0-absolute 1-relative Disabled

fHomeMethod: homing method

fHomeVelocity: homing velocity

fHomeApproachVelocity: homing approach velocity

fHomeAcceleration :homing acceleration

dHomeTimeOut: homing timeout

dHomePositionMode: homing position mode selection
bPLimitTerminalPolarity: positive limit polarity: OFF-positive ON-negative
bNLimitTerminalPolarity: negative limit polarity: OFF-positive ON-negative
bHomeTerminalPolarity: origin point polarity: OFF-positive ON-negative
dPLimitTerminallD: positive limit signal ID(Modbus address)
dNLimitTerminallD negative limit signal ID(Modbus address)
dHomeTerminallD origin signal ID(Modbus address)

700 iPulseMethod: pulse output format 3-AB phase 4-pulse + direction 5-CW/CCW Disabled

500 Disabled/Standstill

600 Disabled

800 bDirection: OFF-positive ON-Negative Disabled 135
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» MC_SetAxisConfigPara
| Parameterindex | Deseripton | Workstate |

900 bVirtualMode: OFF-virtual mode invalid ON-virtual mode valid Disabled

dTouchProbelD1: touch probe 1 ID
dTouchProbelD2: touch probe 2 ID
fLimitDeceleration
fErrorStopDeceleration
fFollowErrorWindow
flnvelocityWindow

fMaxVelocity

fMaxJogVelocity

fMaxAcc

fMaxPTorque

fMaxNTorque

bEtherErrorStop: get into <errorstop> state while axis in error: OFF-invalid ON-valid

Wa000
| |
1T

1000 Disabled

1100 Disabled/Standstill

(o]
=
=

El Axis 0. sConfig ilineRotateMade :l
Program run £l Linear / rotary mode selectio

ag, run: ON, s n

top: OFF

—[ DEMOY E360.0 Axis_ 0. sConfig fRotation :|

Eotation period in rotation m
ode

. ‘ Execute EC_SethxisConfigPara

Modify axis linear/rotation mode configuration in program. All
these configuration parameters are in the structure _scfgAxis.
User can access these parameters by

INT

<AxisName>.sConfig.<ParameterName>. Parsneter Index Dome | —
—1: update all;

0: ignore all;

100: modify gear ratio orndwy:

200; modify positive and megative software limit only;
300: modify linesr / rotation mode only:

others: refer to marmal Error —

Busy—

Commandbborted —

ErrorID 13 6

ParameterIndex
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» MC_FollowVelocity

S .
Enable HC Follow¥elocity e
Axis Axis ID/Axis name
TarTorque Target torque(1%)
= e o — Velocity Velocity limit
InTorque Get into target torque
Busy—
T |
Commandbborted — A | |
I I
T — b1z Error — I |
C : -
g I |
7 —Veloel ty ErrorID — | |

This command almost same with MC_SyncVelocity.

The difference is this command works in CSP mode, can used with the MC_Superimposed.
While <Enable> =ON, the modification of <Velocity will effect immediately without
acceleration/deceleration delay.

While executing this command, axis get into synchronized motion state.
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MC_Camln Enable CAM
MC_CamOut Disable CAM
MC_GetCamTablePhase Get CAM phase(master position)
MC_GetCamTableDistance Get CAM distance(slave position)
MC_Gearln Enable GEAR
MC_GearOut Disable GEAR
MC_Phasing Master phase offset
MC_SaveCamTable Save CAM table
MC_GenerateCamTable Update CAM table
MC_DigitalCamSwitch CAM tappet function
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» MC_Camin

Execute
Mazter —{Master
Zlave —Slave
CamTable —CamTable
Cam. CamIn_FPeriodic —{Feriadic
Cam. CamIn_StartMode —StartMode
Cam. CamIn_StartFosition —StartFoesition
Zam. CamIn MasterStartDistance —{MasterStartDistance
Cam. CamIn_MasterScaling —|MasterSealing
Cam. CamIn_SlaveScaling —SlaveScaling
Cam. CamIn MasterOffzet —|MasterOffset
Cam. CamIn_SlaveOffzet —{Slavelffzat
Cam. CamIn_ReferenceType —{ReferenceType
Cam. CamIn DNirection —Direction
Cam. CamIn_BufferMode — BufferMode

EC CamIn

CamInHode

InCam

InSymc

End0fFrofile

Index

Buzy

hotive

Commandibor ted

Error

Errorll

F— Cam

F— Cam.

— Cam.

— Cam.

— Cam.

— Cam.

— Cam.

F— Cam.

F— Cam.

F— Cam.

.CamIn_CamInMode

CamIn_InCam

CamIn InSyme
CamIn_End0fFrofile
CamIn_Indesx
CamIn_Fuswy
CamIn_fctive
CamIn_Commandibort

CamIn_Error

CamIn_ErrorID

Master

Slave

CamTable

Periodic

StartMode

StartPosition

MasterStartDistance

MasterScaling
SlaveScaling

MasterOffset

SlaveOffset

ReferenceType

INOVANCE

Back to Contents

Master axis: support EtherCAT axis, pulse
control axis, Fieldbus encoder axis and local
encoder axis
Slave axis: support EtherCAT axis and pulse
control axis

Cam table selection

CAM cycle mode:
O:periodic
Other: specified certain cycle numbers
Master distance mode:
0:abs 1:rel 2:immediate

Start position of CAM table

Master start distance

Master scale factor
Slave scale factor

Master offset

Slave offset

Reference position:
0: last cycle set position
1: current cycle set position
2:current cycle feedback position
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» MC_Camin

Maszter —

Zlave —

CamTable —

Cam. CamIn_Feriodic —

Cam. CamIn_StartMode —
Cam. CamIn StartFosition —
Zam. CamIn MasterStartDistance —|
Cam. CamIn MasterScaling —
Cam. CamIn_SlaveScal ing —
Cam. CamIn MasterOffzet —
Cam. CamIn_Slavelffzet —
Cam. CamIn_ReferenceType —
Cam. CamIn_Direction —

Cam. CamIn_BufferMode —

Execute

Mazter

Slave
CamTable
Feriodic
StartMode
StartPosition
MazterStartDistance
MazterSealing
SlaveScaling
MazterDffzet
SlaveDffzet
EeferenceType
Direction

BufferMode

EC CamIn

CamInHode

InCam

InSymc

End0fFrofile

Index

Buzy

hotive

Commandibor ted

Error

Errorll

F— Cam

F— Cam.

— Cam.

— Cam.

— Cam.

— Cam.

— Cam.

F— Cam.

F— Cam.

F— Cam.

.CamIn_CamInMode

CamIn_InCam

CamIn InSyme
CamIn_End0fFrofile
CamIn_Indesx
CamIn_Fuswy
CamIn_fctive
CamIn_Commandibort

CamIn_Error

CamIn_ErrorID
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Direction

BufferMode

CamInNode
InCam
InSync

EndOfProfile

Index

Active

O:positive
1:negative
2:none
0:wait last motion complete
Others: reserved

Camln node(data structure)
In CAM motion
In sync motion
CAM cycle complete
Index

FB executing

MC_Camlin command can start from standstill, discrete motion,
continuous motion and synchronized motion state.
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» MC_Camin-CamTable

=l H5U_IT7000 [H5U]
ﬁ System Variable Table
Global Variable
Programming
Elﬁ Config
------ ~- Input Filtering
--=## Module Config
[—:I‘ Electrc - ~——

Add Cam

Ej----mﬁ Motiol Delete All
Eﬂ"'@ Axis G Upload
+-mmm EtherC 4

<Config>—><ElectricCam>->right click
<Add Cam> to add a CAM table.
AutoShop support up to 16 CAM tables,
and the H5U PLC support up to 8 CAM
running at the same time. Each CAM
table support 361 key points
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2000

1000

3000 p

Toolbox

.Addlﬁl

H—Posl S—PoslPU Speedl Tvpe

0 HA
1000 1000 1 Spline
2600 2600 1 Line

3600 1] Spline

0.024
0,018
0. 008

lo™ 500 1000 1500 2000

..........................................................................

------------------------------------------------------------------------

—0. 008
-0.016

-0.024

00 10D 1500 2000

------------------------------------------------------------------------

..........................................................................

[l SBR_002_MC_CAM MC_CAM(MC_CAMG,

Drag and drop the key point in the left CAM wiring or
modify the key point data in the right table

position according to the CAM table. CAM table can only created by configuration.

CAM table is data collection of master position and slave distance. It describe the position
relation ship between master and slave. In a CAM motion, controller calculate the slave
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» MC_Camlin-CamTable Operation

E.ic:onic Cam | || Elj—
ﬂi MD‘til GP-E."I'I

a Axis 1 Delete electronic cam

= Ether Rename

Import electronic cam file

Export electronic cam file

Right click to import/Export CAM file with
.CSV format.

—— Input Filtering
=# Module Config

LI

Add Cam
Delete All

Upload

Right click to upload CAM table from PLC
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» MC_Camin-StartMode

StartMode=2, CAM start immediately.
From below trace curve, while Camin enabled, slave get into CAM motion(at this time, slave position is decided by master position,
and slave is in synchronized state), at the same time, slave start to move according to CAM table relationship(Insync signal) without

delay.
agga, 2 —Rule 1 —Ruler 2 . Toolbox A x
_,_—l-'-'-_ — |
2581, 1 N S _
[ i
7248 B it Add Var |
—383.2 Timel Time2  Interval
42484 | | | | |
3446, 7 Variable Name Ruler 1 Ruler 2 Dif
2644
1841, _...--""'""FFP Axis_0.fActPosition 0 0 0
1038, & et B Axis_1.fActPosition 0 ] 0
’ . Bl cam.Camin_InCam 0 ] 0
Get into CAM -
7 B cam.Camin_EndOfProfie 0 ] 0
1 B cam.Camin_InSync 0 0 0
o [ cam.Camin 0 ] 0
-1
_2
el
1
0
-1
_2
el
) Get into Sypc
o
-1
_2
el
1 Camlin enahle
0
-1
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» MC_Camin-StartMode

Toolbox oo

Pl = ol - StartMode=0(absolute), CAM start in a specified
/"’“ e ‘_,f"/ o v position. To understand this function, there are 2
- parameters need to clarify:
Timel Time2 Interval .. . .
StartPosition: while master position up to
(30842.3 | [31950.4 | [1108.1 | . . .
N A~ _ , startPosition, get into CAM. Be noted <Get into
27Ty 7Y Color  Variable Name Ruler 1 Ruler 2 Dif .
e < . " CAM> not mean the slave have to move, it means
L \ Bl Axis_0.fActPosition 1003.99... 1987.99... 98 . P
L | | Bl axis_1.factPosition 2973.99... 3973.99.. O the slave already create CAM relationship with
B Cam.CamlIn_InCam 1 1 a master.
= E::E::i:—f:;:ﬂf”’ﬁ'e g 'i 'i MasterStartPosition: While master position up to
. Cam. CamIn_ 1 1 0 MasterStartPosition, get into Sync. <Get into Sync>

the-master 1ot up to the <MasterStartPosition> means the slave will motion with master according
to CAM table(master position).
See left trace curve.
| | While talking about <StartPosition> and
<MasterStartPosition>, the value is affected by the
<StartMode>, while StartMode=0, the real value:
___Insync valid, at this time[slave start to move StartPosition=<StartPosition>
MasterStartPosition=<MasterStartPosition>
While StartMode=1, the real value:
StartPosition=<StartPosition>
Camln_enable, but <InCam> signal not triggered, because the master not up to <StartPosition> MasterStartPosition=<StartPosition> +

| <MasterStartPosition>

LaCANA H I PR Y + H PR
MTCAIVE VAU, DuLTirigyric not Nastltu, VClausT
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» MC_Camin-StartMode

Below is the parameters of the former curve, you
can see the <InCam> and <InSync> triggered in
master position 1000 and 2000:

StartPos [Bu sy

0| Masterscas
o |—CTR o-r

Maste zet

SlaveOfiset

OFF -
Timel Time2  Interval
! |||30842.3 | |31950.4 | [1108.1 |

Color  Wariable Mame Ruler 1 Ruler 2 Dif

B  Ais_0.fActPosiion | 1003.99... 1987.99..) 98
B Axis_1.fActPosition 3978.99,,. 3978.99.. 0O
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If we modify the StartMode=1(relative), other
parameters not change, the effect show as below,
the <InCam> and <InSync> triggered in master
position 1000 and 3000(1000+2000)

aler 2 Toolbox
-------- __'_—‘-_'_'_,_,_o-—-'-__
________ e — ‘ Add Var
e ———
Timel Time2  Interval
[s834.2 | [sw5.2 | [2271.0 |
___,_,...-—"'"_"-\

Variable Name

Color
________ |l Ads_0.fActPositi

9394.98... 9394.98...

B Axis_ L fActPosition

- Cam.CamIn_InCam a 1
________ Bl cam.Camin_EndOffrofile 0 0

- Cam.CamIn_InSync a 1

|- Cam.CamIn 1 1
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» MC_Camin-StartMode

o | oolbox
) e
Be noted while <InCam> position(StartPosition) o ___,...—-"‘"'f e Ak var
and <InSync> position(MasterStartPosition) is — e s o T
different, there could be a position jump of slave. el ] o | [wa7s ]
If don’t want this jump, please make sure the .

. . . P N Color  Variable Name Ruler 1 Ruler
StartPosition=MasterStartPosition(in other word, g B s 0. fActPosition —
the <InCam> and <InSync> triggered at the same — \\_,-“"' B Ads_t fActPosition 9397.94... 9553,
time). For example, while StartMode=0(absolute) M  Cam.Camin_InCam 0 1
and StartPostion = MasterStartPosition=1000, the = E::E::i:f::ﬁfmﬁle g 'i
effect show as right, the slave position no Ml Cam.Camin 1 1

jump(right image, yellow curve).

PositionJump e’ \
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» MC_Camin-Periodic

While Periodic=0, slave axis execute CAM motion repeatedly. <EndofProfile> will triggered and be valid for one cycle time while CAM
cycle complete.

While Periodic=N(N>0), axis execute CAM motion N times. <EndofProfile> will triggered and be valid for one cycle time while CAM cycle
complete. At the last CAM cycle, <EndOfProfile> will keep valid if Execute is ON.

Toolbox s b ool Box
A LA A A A A A A A A A A P o~ -~ Py 1 Py
/ I R I Y [ I ,/ N I — 4 /‘_/____ 7{ - // - // et //
VYV | Add Var . = Add Var
Timel Time2  Interval Timel Time2  Interval
A A A R A A A | | | Y | | | | |
/'I//!./'l/'./'l/'./'l/'./\/ ) ) )
AT T Y A A | | coler | variable Name i \ Color  Variable Name
i L Ly ¥4 | ¥ 1 Lr ¥4 Lr L ¥4 A LY
Il ~xis_0.factPosition B 2ds_0.fActPosition
B axis_1.factPosition B Axdis_ 1. factPosition
B cam.Camin_InCam Bl  cam.Camin_InCam
B cam.Camin_EndOfProfile ] ] B Cam.Camin_EndOfProfile
B cam.CamIn_InSync B cam.Camin_InsSync

Periodic=0 Periodic=1
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» MC_Camin-Scale

Scale is used to scale up and down the master position and slave position.
The parameter <MasterScaling> and <SlaveScaling> used to set the ratio.

1 —FRuler 2 Toolbox
- Pl -~ ¥ Fa ol o A Fal Fau - Pl ol Fa
?/’ pad e e ad dl - - pd e e -~ Pad i .
e o e B o, L i L I o L P i i e e o B .
Time1 Time2  Interval
MasterScaling=1 MasterScaling=2 A _MasterScaling=1 | | | | |
| Scaling=1 Scaling=1 Scaling=2
/_\li aveScaling fi,....\.\.Slaue aling /l__%-_-ﬂave caling Color  Variable Name

Axis_0.fActPosition
Axis_1,fActPosition
Cam.CamIn_InCam
Cam.CamIn_EndOfProfile
Cam.CamIn_InSync
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» MC_Camin-Offset

Offset is used to set offset distance for master position and slave position.
The parameter <MasterOffset> and <SlaveOffset> used to set the value.

| oolbox
Vs e P Pl /1 P - Py P e P Py
vl Vol P ~ - Pt Ve il Pl o Vo il
Pl P Pl Pad ~ Pl Pail Pl - Pl Pl
Add Var
MasterOffset=0 MasterQffset1000 MasterOffset=0 Time1 Time2  Interval
ki AT SlaveQffset=0 SlaveQffset=1000
SraveOrrset=0 s | | | | |
P 1 b Y el ,
B s " s L ! || Colar  Variable Name
— 7 X L LY i
Bl 2s 0. fActPosition
B ads L fActPosition
- Cam.CamIn_InCam
-1 l | | | | B cam.CamiIn_EndOfProfile
- Cam.CamIn_InSync
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» MC_Camin-Direction

Only when master motion direction same as <Direction>, the slave CAM motion can be enabled. If the master motion direction reversed,
the slave will stop motion, until master restore the former direction and position, the slave will continue to move.
If there is no specified direction(Direction=2), CAM support move in both direction.

. 4 . , Toolbox
AN A A A e
VYNNG —

]

) A x.____l | | | |
{ : '! d‘r f " VUJJ’ Jf ;’t E![‘% Color  Variable Name

B s 0. fActPosition
Axis_1.fActPosition

-'-"""\—u.
-m__-_h

o
e

Cam.CamIn_InCam

—
[

| Bl cam.Camin_Endoferofie
[

Cam.CamIn_InSync
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» MC_Camin-Restart and Multi-Start

Re-execute MC_Camin during FB busy period, <Periodic>/<MasterScaling>/<SlaveScaling>/<ReferenceType>/<Direction> will be refresh

and valid in next CAM cycle.

Multi execute MC_Camin command, the second command busy signal will be valid, but active will not be triggered immediately, need
wait the current running CAM cycle complete, the new command active become valid. Then, the second CAM will work and
<Periodic>/<MasterScaling>/<SlaveScaling>/<ReferenceType>/<Direction> parameters will follow the newer command.
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» MC_CamOut

_Cam0n
Slave Slave Axis Name

Deceleration Deceleration

Done = Cam. Canlut_Tone Velocity ACC/DEC curve:
CurveType 0T
Slave —51lave Busy — Cam. CamOut_Busy . Cl.'lrve
0: deceleration to stop
Zam. CamOut_Deceleration —{Deceleration Commandbborted — Cam. CamOut_Commandibort OutMode 1: after current CAM cycle complete, stop
immediately
Cam. CamOut_CurveType —CurveType Error (— Cam. CamOut_Error
Cam. CamOut_OutMode — OutMode ErrorID [— Cam. CamOut_ErrorID

MC_CamOut is used to release the CAM motion of slave.

If OutMode=0, while execute this FB, slave axis will get into continuous motion and deceleration to
stop(standstill)

If OutMode=1, while execute this FB, slave will still in CAM motion(synchronized motion state) until current
CAM cycle complete, after that, slave stop immediately.
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» MC_GetCamTablePhase

Execute gr GetCamTableFhase CamTable Cam table
StartPoint Start Point (_sMC_CAM_NODE)
Done |— Can. GetCanPhase Done EndPoint End Point (_sMC_CAM_NODE)

CamTable —CamTable Fumber — Cam. GetCamPhase Humber Distance Slave position in CAM

Corresponding master position

‘am. GetCamPhaze StartPeint —StartFoint Phase [— Cam. GetCamPhaze_Fhase . .
-1: infinite same position
Cam. GetCamPhaze EndFoint — EndFoint Error — Cam. GetCamPhaze Error Number 0:None
. . Greater than O: the actual position
Cam. GetCamPhaze_Distance —Distance ErrorID |— Cam. GetCamPhaze_ErrorID quantities
Phase The actual master position(array)
fPhase Master phase
fDistance Slave distance
fvel Connection velocity
MC_GetCamTablePhase is used to calculate the master . .
-. i . L fAcc Connection acceleration(reserved)
position according to slave position within 2 CAM key
points(sMC_CAM_NODE). QAT T2
. 0: reserved
iCurve .
1: linear

2: quintic curve
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» MC_GetCamTableDistance

Execute EC GetCamTableDistance
CamTable Cam table
MranTable Dome L— StartPoint Start Point (_sMC_CAM_NODE)
EndPoint End Point (_sMC_CAM_NODE)
rlrir g— 1 ' -
T ik b o Iz emee Phase Master position in CAM
777 — FrndFaint Error — Distance Slave position in CAM
??? — Phaze ErrorIll —

fPhase Master phase
fDistance Slave distance
fvel Connection velocity
position according to master position within 2 CAM key Curve Type
points(sMC_CAM_NODE). 0: reserved
iCurve o
1: linear

2: quintic curve
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» MC_SaveCamTable

CamTable Cam table

Execute EC_SarvreCamTable

Done —
Buszv—
Commanddborted —

Error —

% —{CamTable ErrorID |—

MC_SaveCamTable is used to save the specified CAM table to
flash. Be noted while this command executing, cannot power
off the controller, or the CAM data will lost.
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» MC_GenerateCamTable

Execute HC_GenerateCamTahle
CamTable Cam table
CamNode CAM node array (_sMC_CAM_NODE)
CAM node number, 2~361. While this
Done — NodeNum parameter is empty, using the mode
number of current CAM table
EndPointIndex — Mode 0: valid in next CAM cycle
ErrorHodePointTnden — EndPointindex End point index
ErrorNodePointIindex Error point index
7 —CamTable Buzy —
e Coansndtboc i | | wcoaMNede  beapon
I Frror — fPhase Master phase
fDistance Slave distance
—{Mode el = fVel Connection velocity
fAcc Connection acceleration(reserved)
MC_GenerateCamTable is used to update the specified CAM cC)-u:Z:eTr\\//ZZ
table data according to <CamNode> and <NodeNum>, the iCurve 1: linear
updated CAM table will effect in next CAM cycle. 2: quintic curve
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» MC_GenerateCamTable-CamNode

<CamNode> is used to specify if the new CAM point array will be used. While <CamNode> is empty, the former CAM point array will be
used and user only modify the key points value. While <CamPoint> is not empty(and range is 2~361), the new CAM point array will be used
and users have to set all key points value.

Below table show the process while <CamNode> is empty:

I N ¢ no fon 0 sunodlt] hase ]

Spindle Fhaze (Writahble)

0 0
500 500
[ IEMY E1000 Ecam_0. sCamnode[1]. flistance ]
2600 2600 Displacement from axisz [writa
]:-lelj
3600 0

— DEMOV ED Ecam 0. sCamnode[1]. £¥el ]

Conmection speed fwritable)

| waster | s oo w Can. GentanTable_Hodetin ]

Modify key point(s) in same node array

0 0
1000 1000
2600 2600 =1 SET Cam. GenCamTable ]
3600 0
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» MC_GenerateCamTable-CamNode

Below table show the process while <CamNode> is not empty:

| } { noy KT nodervm ]
0 0
500 500 Hi01
|1
2600 2600 L Execute MC_GenerateConTable
3600 0
Create a new node array Done |—
EndPoimtIndex —
| Master | Sve | e
0 0
Ecam_0 —|CamTable Basy —
500 500
cannode —Camflods Commandiborted —
1000 1000
nodenum = Hodelun Error p—
2600 2600
3000 3000 —Mode ErroxrID —
3300 3200

3600 0 158



» MC_DigitalCamSwitch

Enable gy pigitalCamSwitch

Inlperation

Busy

TP —faris OutStatus
— ReferenceType Index

7Y — Switches Commandiborted

7?? — Humber Error

Y — Source ErrorIl
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Axis

ReferenceType

Switches

Number

Source

InOperation

OutStatus

Index

Axis ID/Axis name

Reference position:
0: last cycle set position
1: current cycle set position
2:current cycle feedback position
3: while <Axis> as CAM slave, the master
position

Tappet switch(_sMC_DigitalSwitch[1..32])

Tappet switch number

Tappet source:
0~13 is the physical output
1000~1007 is the virtual output

In tappet

Out status

Index of comparison point to be executed,
0~31

MC_DigitalCamSwitch used to reality CAM tappet function. The <Switch> used to set the configuration of tappet switch and the <Source>

used to set the output tappet signal.
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» MC_DigitalCamSwitch

_sMC_Digitalswitch |__fPosition | __iMode | _iDirection | _fParameter
0

fPosition Start absolute position of tappet valid range 500 1 1000

Switch mode: 1100 1
0: disabled
1: position type 1500 1 0 2000
2: time type
Master direction
O:positive
1:negative
2:none
Positon type: end position of tappet valid
range
Time type: time(ms) for output valid, not
over 10000ms

0 1300
iMode

2500 2 0 100

iDirection

fParameter

Take note:
iMode=0, do not use current comparison point
iMode=1, while master up to <fPosition>, output valid, and while master up to <fParameter>, output invalid

iMode=2, while master up to <fPosition>, output valid, after <fParameter> ms, output invalid
The start position have to be different with end position

In the switch array, the <fPosition>(start position) of each switch is unique, which means, if over 2 switch share same start position,
the error will occur.

In the right table, we set the switches. 160
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» MC_DigitalCamSwitch

The real effect in trace curve.

#"# /‘
/ — Add Var
_",..-f" Timel Time2 Interval
| | | | | |
-
i _,...--""'" Color  Variable Mame Ruler 1 Fuler 2 Differ
e

Bl  ~is 0. fSetPosition 0 0

Bl  ~vis 1 fSetPosition 0 0

B cCam.Tappet CutStatuz O 0 0

Second switch Forth switch

Firstiswitch

Thirdiswitch
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» MC_Gearln

Exeoute
HC_GearIn Master axis: support EtherCAT axis, pulse
Master control axis, Fieldbus encoder axis and local
e I Mactar encoder axis
Slave Slave axis: support EtherCAT axis and pulse
. a1 control axis
7 — Slave
RatioNumerator Numerator of gear ratio
—{ RatioHumerator RatioDenominator Denominator of gear ratio

0: last cycle set position
— Raticlenominator InGear | — ReferenceType 1: current cycle set position
2:current cycle feedback position

— ReferenceType Busy [— Acceleration Acceleration

. Deceleration Deceleration
— heoeoeleration Commandhborted —

CurveType Curve type

. P 0: T type curve

— Deceleration Error —
InGear In gear

— CurveType ErrorID [—

MC_Gearln is used to establish velocity relationship between 2 axis. The slave axis velocity will follow the master axis velocity according
to the gear ratio. MC_Gearln support restart or multi start to update gear ratio.
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» MC_Gearln

Take note:

To get stable slave velocity, H5U provide filter function for MC_Gearln function to filter the master velocity. The calculation principle as
below:

Filter Master velocity=fFilter[0]*CurrentCycleMasterVelocity + fFilter[1]*LastCycleMasterVelocity +
fFilter[2]*TheTimeBeforeLastCycleMasterVelcity. In other word, it is a weighted calculation of recent 3 cycles master velocity.

The fFilter[0..2] parameters is in axis structure, users can invoke these parameters by <AxisName>.fFilter[0..2] to set the filter
parameters. Make sure the summary of fFilter[0..2] is 1.

Mz
| | [ DEMOV Gear. SlaveFilter[0] hris_ 1. FFilter[0] :|
Filter
H TEMOY Gear. SlaveFilter[1] faris_ 1. fFilter[1] ]
[ DEMOV Gear. SlaveFilter[2] hxis_1. fFilter[2] ]

= fFilter REAL[Z] Set the filter factor for the spindle (power—omn imi. .
""" fFilter[0] REAL Dec
-~ fFilter[1] REAL Dec
""" fFilter[Z]
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» MC_GearOut

—
HECULTE
HC_GearOut Slave Slave axis: support EtherCAT axis and pulse
control axis
Deceleration Deceleration
Curve type
T
Done — CurveType 0: T type curve
OutMode 0: Deceleration to stop
T — Slare Buszy —
7 — Deceleration Commandiborted —
— CurveType Error —
— DutMode ErrorID |—

MC_GearOut is used to release the gear motion of slave.
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» MC_Phasing

Ezxecut:  gr Phazing i -
Slave Slave Axis ID/Axis name
PhaseShift Master offset value
e —Slare Done —
Velocity Target velocity
797 — PhaszeShi ft Busy — Acceleration Acceleration
Deceleration Deceleration
AT r— 1 1 —
s Veloct ty hotive S—
Mode 0: reserved 1: Stop phase shift while master
T?? — Acceleration Commandiborted — velocity is 0
Active Compensation executing
—Decel eration Error —
— Mode ErrorID |—

MC_Phasing is used to set the master offset in CAM or GEAR motion. Be noted this command will not impact the position of master, but
impact the position(origin set position + calculated offset position) of slave.
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» MC_Phasing-while using with CAM motion
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While using with MC_Camln, if MC_Phasing enabled before MC_Camin.Insync signal, it will stay in buffer mode and wait the Insync siganl

turn ON.

The master position curve will not impact by this command by slave position will change to new position (corresponding position of
master position + offset)

o5, g —Fule 1-Ruler 2 Toolbox o x
2880, 3 ] ] e ] ]
lﬂﬂlsz Ff"’" __"',,..--"" #Ff f,—f f;""
721, 7] T o —— Add Var
—35T. &° Compensatioh
N complete Time1l Time2  Interval
13095 B] Y P N, P e Pt [17029.4 | [17797.4 | [768.0 |
1Feae 52..-""" '\ ..-"’"r ". ..-"‘"" ‘\ Fd "'I. ..r"'"f ‘\ ..-r""‘r \t .
| 1475 &1 ¥ - % o \ 7 iy L LY et \ Color  Variable Marne Ruler 1
B T — L# — T -
10626, 51 Bl :ic 0.fSetPosition 259,995,
Start to Bl -xis 1.fSetPosition 10968, 3.,
ﬁ compensate B cComTappet CutStatus O
0 - Cam.CamIn_InSync 1
—11 B cam.Phasing_Active 0
-z Before compensation, the After compegnsation, the curve
o curve have a master offset
1.5]
13
0. 5]
0
E(: -
1
D.
-1
_2'. 1 1 1 1 1
85152ms= 125288ms 16s384ms 20s480m= 24=z5378ms 28s672ms
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oo [ reem

MC_Movelinear Axes group move linear curve

MC_MoveCircular Axes group move circular curve
MC_GroupStop Axes group stop
MC_GroupPause Axes group pause
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» Interpolation Introduction

H5U support linear interpolation and circular interpolation in a space Cartesian coordinate system. The interpolation function is realized in
the form of axes group.

>Each axes group support up to 4 axes(EtherCAT axis or local pulse axis), include X/Y/Z (coordinate axis) and A (auxiliary axis);

>H5U support up to 8 axes group, each axes group support 2 axes(X/Y), 3 axes(X/Y/Z) and 4 axes(X/Y/Z/A);

>Interpolation support buffer mode, each axes group support up to 8 buffer curve, the transition mode is settable.

Z 1 Space Cartesian Coordinate System-X/Y/Z Linear Coordinate System-A
 /
S Y
v y Vx/Vy/Vz is X/Y/Z axis , .
—_— . / .
v, | Ll ve.louty.. . ) 0 +
» / . V is the interpolation
V\\,@/ Uy curve resultant velocity. While linear interpolation, X/Y/Z motion in coordinate
124 direction, auxiliary axis move linearly from start point to
v A a_) > end point.
) Uy X While circular interpolation, select XY/YZ/XZ plane as
7 circular interpolation, other axis move linearly form start
¢ point to end point.
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» Axes Group Configuration-Basic Settings

Project Manager X
. e i Baziec Settings

;

Parameter Settings

----- H ComUsage

Onli Moni tori
----- ﬂ CommandsUsage 1ne Jlonltoring

E§|--- Programming
=gy Config
------ e Input Filtering

------ =i Module Config
E]---‘ Electronic Cam
Ej—---ﬁi Meotion Control Axis
[_]@ Axis Group Settinas
o ﬂ Grouphx Add Axis Group
- EtherCAT

Delete All

Paste

<Project Manager>-><Config>-> <Axis
Group Settings> right click to <Add
Axis Group>

Basic Settings

Axis group ramber 0

¥—axis |J5.xis_}{

| v | 0

Y—axis |J5.xi5_‘f

I-axis |15.xis_z

duxiliary axis |15.xi5_6
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Select X/Y/Z/Auxiliary axis
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» Axes Group Configuration-Parameter Settings

Farameter Settings
Bazic Settings

Speed limit Maximum Speed 5000, 00 Tnit/s Waximum acceleration 30000.00 Unit/s 2

Parameter Settings

Interpolation parm. Stop mode |St-:np oW v|

Online Monitoring

Set maximum speed and maximum velocity. If the interpolation FBs
parameters over the limit, the error will occur
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» Axes Group Configuration-Online Monitoring
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Basic Settings

Farameter Settings

Online Monitering

Online Monitor

Status

Fault code

Set location

Feedback location

Set speed

Feedback =peed
fxis Group

Status

Furming distance

Set speed

Radius

Y—axis

Y—axis

Fault code
Eemaining distance
Set accel. fdecel.

Center of circle

1]

driliary Axis
0

1]

To check the parameters and error information for each axis in group
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> Interpolation Process

Take note:

Even though an axis is added to an axes group, the axis
still support single axis motion. However, the single axis
commands and interpolation commands are mutually
exclusive, which means, single axis motion commands
and interpolation commands will not effect at the same
time, and at the same time, they cannot abort each other.

Start

Add motion control axis

Create axis group

About how to add motion control axis, please refer to
Motion control axis configuration.

MC_Power to enable axis in axes group

il

Executing interpolation command Executing single axis command:
& P reset/setposition/homing/stop

I l

End ’
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» Axes Group System Variable

= Grouphxes 0 MCGEOUE THFO |
""" whingFos IHT Der Confizuration Wumber (Read Onlw, Monitoring)
While create an axes group in project | - wGroupID | THT Des Axis Group Wumber (Read Only, Monitoring)
configuration’ a system structure ! """ wState ! INT Dec St?.tus iread—ordy, m-:-nit-:-rin;g:l .
sMC_Grouplnfo will be created E;rr?rf;de ;EEL E?c ;allu{e C;de (Regﬂzlg;lmm;{mfmg? )
-_— — TR TR e - | oti1onstate in xerclse status 24l v, Momitoring
automatically. In this data structure, users | bHaltValid | BOOL Bin Pause state (readonly, momitoring)
can monitoring and CheCk the axes group """ wBu;lr.'H'um IHT Dec Hum]:ular of buffers (read—ondlw, Imnn%toring}
= shris x =GROUFAXTS THFO ¥—axis status fread—onlwy, monitoring)
status. Below table Only showthe | whaisID INT Dec fis rmber (read—only, monitoring)
<wState> definition, more details please | - witate  |INT Dec Status (read-only, monitoring)
refer to Autoshop SOftware. """ wErrorCode | THT Dec Failure Code (Readdnlw, Monitoring)
""" fzetpos EEAL Dec Set location (read—only, monitoring)
""" factpos REAL Tlec Feedhack location (read—only, monitoring)
L e fzatvel REAL Dec Set Speed (Read Only, Monitor)
m """ factrel REAL Dec Feedback speed (read-only, monitering)
L ) shiis v =GROUFANTS THFO Y—axiz status {read—nnl],r, m-:-nit-:-ring:I
0 Initialization I shwis z =GROUFAXIS THFO r—axisz status (read—only, monitoring)
1 Disabled I shis_a sGROUFAKIS _THFO Amxiliary Axis Status (Read Onlw, Monitoring)
""" foatvel REEAL Der Set Speed (Read Onlv, Mondtor)
2 S|ng|e Stop """ foetace_dec [REAL Dec Set the plus (minus) speed (read—only, monitering)
""" fSetrel huf |EEAL Dec Euffer Curve Set Speed (Read Only, Mondtor)
3 Slngle Homing """ fSetace d. .. |RKEAL Tlec Euffer curve setting plus (mimms) speed (read—only. ..
""" foetdis REAL Dec Set Diztance (Read Only, Monitor)
4 Slngle Motion | - fleftdis REAL Dec Bemaining distance (read-only, momiltoring)
""" flenter x EEAL Dec Coordinates of the x—point at the center of the oi...
5 ErrorStop | flenter v REAL Dec Coordinates of the Y—axiz of the center of the cir...
6 SEandei . L fCenter_z REAL Dec Coordinates of the r—axis of the center of the cir...
""" fRadins REEAL Der Radius of ecirele for are interpolation (read—anly. ...
7 Stopplng """ fotarthng REAL Dec Arec interpolation start angle (read—only, monltoring)
| REAL Cireular Interpolation Moving Angle (Read Only, Ma. ..
8 Synchronous Motion
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» MC_Movelinear

Group Axes group ID
Axes. Grouplll — Group
Position Target position
bxes. Lin Position —{Position X .
Velocity Target velocity
fxes. Lin ¥eloeoity —{ ¥elocity Done — hxes. Lin_Done Ao A e
fxes. Lin_feceleration — Aceceleration Busy [— hxes. Lin_Busy Deceleration Deceleration
fxes. Lin Deceleration — Decel eration hotive — fxes. Lin_Active CurveType Velocity Curve:
0: T type curve
fxes. Lin CarveType — Curvelype Commandiborted — hxes. Lin CMDAborted AbsRelMode 0: absolute mode
1: relative mode
fxez. Lin abzRelMode — AbsRelMode Error [— #xes. Lin_Error 0: abort + no transition
e q 1: buffer + no transition
fxez. Lin BufferMode — BufferMods ErrorID |— Axes. Lin_ErrorID BufferMode 2: former velocity + no transition
3: additional angle transition

Active Executing current interpolation curve

MC_Movelinear is used to move axes group linearly. While <Execute> triggered, input parameters will update and the FB will start to run.
Take note:

Only when all axis in group is standstill status, this command can execute, or there will be an error occur.

After this command executing, all axis in group will in synchronous motion state and cannot be aborted by single motion command.

After interpolation done, all axis in group will back to standstill state, at this time single motion command can be executed.

Don’t support restart, if re-execute this command while <Busy> is ON, an error 9421 will occur. 174
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» MC_Movelinear-Position/Velocity

<Position> is an array data type, <Position[0]> set the X axis target position, <Position[1]> set Y axis target position, and so on for other

axes.

Vx=V*cosa Vy=V*cosp Vz=V*cosy V=2\/v,? +vj + v?

The auxiliary axis velocity is:
While X/Y/Z don’t move, A axis will move follow the parameter <Velocity>
While X/Y/Z move, A axis will get into target position with X/Y/Z at the same time. For example, if displacement of X is L1, displacement of

A is L2, then Va=Vx*L2/L1

Z 1 Space Cartesian Coordinate System-X/Y/Z

/1
S Y
v /
—_— . /
Ry
YB- Uy
7
Ha R
/ N "
) Uy X
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» MC_Movelinear-Mode

<AbsRelMode>=0, absolute mode, X/Y/Z/A move to <Position[0]>/<Position[1]>/<Position[2]>/<Position[3]>

<AbsRelMode>=1, relative mode, X/Y/Z/A move to Px + <Position[0]>/ Py + <Position[1]>/ Pz + <Position[2]>/ Pa + <Position[3]>, (Px, Py,
Pz) is current coordinate system position, Pa is auxiliary axis position.

8301’..‘__:1"'-1-119 1 —Ruler 2 | Toolbox
7400. 51 /fr ]
EEDD_ / Add Var
EE99.E >
4606 Time1 Time2  Interval
|150035.5| |169347.0| |19310.4 |
g301d:
7400, £ i || Calor  Variable Name Fuler 1 Ruler 2 Differe
&E00] / Il Avis_x fSetPosition 5000 8000 3000
599, 5] s |/l Axis_Y.fSetPosition 5000 8000 3000
4599] o Bl  :xis 7 fSetPosition 5000 5000 3000
Bl 2vis 6. fSetPosition 5000 8000 3000

83017
7400.5 /f
&500 / -

': T
EE59. By .
4595
gan1{
7400. 5 /f -
&R0 / -

| = L
EEGS. 5
4599 . - : L - - I - !

Z2mlls72ms 2m2 Ts456ms Zm4d3s840ms 3m0s224ms
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Start position is X/Y/Z(5000, 5000, 5000) + A(5000), target position is X/Y/Z(8000,8000,8000)+A(8000), absolute mode
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11400. 5

000

Add Var

G99 5

4199

1380{‘

11400. 5
2000

6599, &

4199/

1380{‘

11400, &

3000

FE99. 5

4199

138011

11400, 5
8000

6599, &1

4190

16=s384ms

32s768ms

48:152m=

1mbs536ms

Time1 Time2  Interval

|286831.6 | |53259.5 | |28573.0 |

Color

Variable Mame

Axis_¥.fSetPosition
Axis_Y . fSetPosition
Axis_7 . fSetPosition
Axis_6.fSetPosition

Ruler 1

5000
5000
5000
5000

Ruler 2

13000
13000
13000
13000

Differe...

3000
3000
3000
3000

Start position is X/Y/Z(5000, 5000, 5000) + A(5000), target position is X/Y/Z(8000,8000,8000)+A(8000), relative mode
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» MC_MoveCircular

Execute HEC NMoreCircular
Group Axes group ID
hxes. GroupID — Group Circular motion base on:
0: x-y plane
; —ri CircAxes
fAxes Circ_fxes Circhxes 1:y-z pIane
bxes. Circ_Mode —CircMode 2:x-2 plane
Circular interpolation mode:
fxes. Cire_fuxFoint —{ AaxFoint . 0: 3 pass points
CircMode ) pass p . .
, , , 1: center point + start point + end point
bxes. Cire_EndFoint —{EndFoint X X )
2: radius + start point + end point
hxes. Cire_Velooity —{ Velocity AuxPoint Auxiliary points(array[0..3] of real)
bxes. Cire_feceleration — Aeceleration Done — Axes. Circe_Dlone EndPoint End pOIntS(array[O"3] of real)
bxes. Cire_Deceleration — Deceleration Busy — hxes. Cire_Busy VE|OCIty Target VE|OCIty
, , , , , , Acceleration Acceleration
fxes. Cire_FPathChoice — FathChoice hotive — bwes. Cire_hotive
Deceleration Deceleration
bxes. Cire CurveType —{CurveType Commanddborted — bwes. Cire CMDAbor ted
PathChoice 0:CW 1:CCW
fxes. Ciroc_sbsRelMode — AbsRelMode Error — hxes. Cire_Error -
Velocity curve
, , CurveType
bxes. Cire BufferMode — BufferMode ErrorID — Axes. Circ_ErrorID 0:T type curve
0: absolute mode
AbRelMode .
1: relative mode
0: abort + no transition
1: buffer + no transition
BufferMode . .
2: former velocity + no transition
3: additional angle transition 178
Active Executing current interpolation curve
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» MC_MoveCircular

MC_MovecCircluar is used to move axes group circularly. While <Execute> triggered, input parameters will update and the FB will
start to run.

Take note:
Only when all axis in group is standstill status, this command can execute, or there will be an error occur.

After this command executing, all axis in group will in synchronous motion state and cannot be aborted by single motion
command.

After interpolation done, all axis in group will back to standstill state, at this time single motion command can be executed.
Don’t support restart, if re-execute this command while <Busy> is ON, an error 9421 will occur.

<CircAxes> specified coordinate plane. For example, while <CircAxes>=0, select X-Y coordinate plane. X axis and Y axis do circular
interpolation motion, Z axis and A axis as auxiliary axes, do linear motion.
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» MC_MoveCircular-Circle Mode

<CircMode>=0: 3 pass points mode. The circular(or arc) will generate according the given 3 points: start point, pass(middle) point
and end point.

Start point is current position of axes group, the middle point is specified by <AuxPoint>, the end point is specified by <EndPoint>:
While select X-Y plane: start point is (Px, Py), middle point is (<AuxPoint[0]>, <AuxPoint[1]>), end point is (<EndPoint(0)>,
<EndPoint(1)>)

While select Y-Z plane, start point is (Py, Pz), middle point is (<AuxPoint[1]>, <AuxPoint[2]>), end point is (<KEndPoint(1)>,
<EndPoint(2)>)

While select X-Z plane, start point is (Px, Pz), middle point is (<AuxPoint[0]>, <AuxPoint[2]>), end point is (<EndPoint(0)>,
<EndPoint(2)>)

While start point is same as end point, the curve is a circle with a diameter as <start point €->middle point> distance. In this case,
<PathChoice> will specified the motion direction of the circle, 0 is clockwise direction, 1 is counterclockwise direction.

Take note: except start point is same as end point, while 3 points in a line, the 3 points cannot form a circle.

(AuxPoint[0], AuxPoint[1])

(Px, Py)

EndPoint[0], EndPoint[1
( int[0] int[1]) (AuxPoint[0], AuxPoint[1])

(Px, Py)
(EndPoint[0], EndPoint[1])

180
*Select X-Y plane, and start point <> end point *Select X-Y plane, and start point = end point
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» MC_MoveCircular-Circle Mode

<CircMode>=1: center point + start point + end point. The circular(or arc) will generate according the given 3 points: circle center,
start point and end point.

Start point is current position of axes group, the center point is specified by <AuxPoint>, the end point is specified by <EndPoint>:
While select X-Y plane: start point is (Px, Py), center point is (<AuxPoint[0]>, <AuxPoint[1]>), end point is (<EndPoint(0)>,
<EndPoint(1)>)

While select Y-Z plane, start point is (Py, Pz), center point is (<AuxPoint[1]>, <AuxPoint[2]>), end point is (<EndPoint(1)>,
<EndPoint(2)>)

While select X-Z plane, start point is (Px, Pz), center point is (<AuxPoint[0]>, <AuxPoint[2]>), end point is (<EndPoint(0)>,
<EndPoint(2)>)

Take note: While the distance between center and star point(R1) and distance between center and end point(R2) is different,
interpolator will calculate the mean value R(R=(R1+R2)/2), then calculate the new center point according to R. There could 2
center points calculated, at this time, the center point(C1) which is close to preset center point(C) will be selected, and, the new
center point have to be in the circle of preset center(C) as circle center and Rx<AuxPoint[3]> as radius.

<Path Choice> to decide the interpolation
direction, 0 is clockwise direction, 1 is
counterclockwise direction

Start Point

181
c2 o End Point
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» MC_MoveCircular-Circle Mode

<CircMode>=2: radius + start point + end point. The circular(or arc) will generate according the given 3 parameters: radius, start
point and end point.

Start point is current position of axes group, the radius is specified by <AuxPoint[0]>, the end point is specified by <EndPoint>:
While select X-Y plane: start point is (Px, Py), end point is (<EndPoint(0)>, <EndPoint(1)>)

While select Y-Z plane, start point is (Py, Pz), end point is (<EndPoint(1)>, <EndPoint(2)>)

While select X-Z plane, start point is (Px, Pz), <AuxPoint[2]>), end point is (<EndPoint(0)>, <EndPoint(2)>)

Take note: if radius value is negative, will generate the longer ar, if radius value is positive, will generate the shorter arc. The
interpolation direction is set by <PathChoice>, 0 is clockwise direction, 1 is counterclockwise direction.

Start Point

End Point

*<PathChoice>=0; *<PathChoice>=0; *<PathChoice>=1; *<PathChoice>=1;
Radius value is negative Radius value is positive Radius value is negative Radius value is Positive
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» MC_MoveCircular-AbsRelMode

<AbsRelMode>=0, absolute mode, <AuxPoint> and <EndPoint> specified absolute position of axis.

<AbsRelMode>=1, relative mode, <AuxPoint> and <EndPoint> specified relative position of axis.
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» MC_GroupStop

Execute WL GroupStop Parameters Description

Group Axes Group ID
Done [— hxes. Stop_llone

0: decelerate to stop

Axes. GrouplD — Group Busw |— Axes. Stop_Busy StOpMOde 1: stop immediately
bxres. Stop_StopMode —{StopMode Error — hxes. Stop_Error Deceleration Deceleration
foces. Stop_Deceleration — Deceleration ErrorID — fxes. Stop_ErrorID

MC_GroupPause is used to stop the axes group motion.

After executing this command, axes group will decelerate to stop or stop immediately. When the axes group stopped and <Execute>
enabled, the <Done> signal will valid and the axes group will keep in sync motion status. When the <Execute> signal disabled, the axes
group will get into standstill status, at this time, can re-execute new interpolation motion or single axis motion.

Take note:

MC_GroupStop only works for interpolation commands(MC_MovelLinear, MC_MoveCircular).

Support restart, the deceleration follow the latest command.

Don’t support multi commandes, if over 1 MC_GroupStop commands execute at the same time, the error 9441 will occur. 184
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» MC_GroupStop

535, ?(___:Rule 1 —Ruler 2 Toolbox
462, 1} ;f ]l.
26, 6] 7 'I P
114. 9] 4 |
58, T Timel Time2 Interval
635, 7] [26400.4 | [28572.4 | [2172.0 |
462 17 ;f ]l. Color  Variable Mame Ruler 1 Ruler 2 Differe...
285. 54
114,91 / \ Bl 2xis_ X fSetvelodty 577.350... O 577.35
eq 7] L I Bl ais_v.fSetvelodty 577.350... O 577.35

' Bl  2c 7 fsetvelodty 577.350... O 577,35
635. 7] B Axes.Lin_Active 1 0 1
462 1] v ll. B Axeslin_CMDAborted 0 1 1
083 5 / [ 2xes.Stop Busy 0 0 0
114 n- f’ II

: Fi 1
—53. 7

7]

1l

. [ |

-1}

—2.

1

3 |

'I;J[

_2

Decelerpte to 0, and the interpolation
'-f. commahdisabofted
. I
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» MC_GroupPause

Axes. Grouplll — Group

bxres Pause Deceleration —|Deceleration

Enable EC_GroupFause

Done

Bus=y

Commandiborted

Error

ErrorID

— Axes

— haas

— Axes

— Axes

— hxes

.Pauze_Jlone
.Paunze Bus=y
.Pauze CMDAborted

.Pauze Error

.Panse ErrorID
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Group Axes Group ID

Deceleration Deceleration

MC_GroupPause is used to stop the axes group motion. Different from MC_GroupStop, this command will not change the motion state
machine and will not stop the interpolation.
If the axes group in standstill status, after executing MC_GroupPause, axes group still in standstill, at this time if an interpolation FB execute,
the interpolation will not execute immediately, but while disabled the MC_GroupPause FB, the interpolation motion will start.

If the axes group in sync motion status, after executing MC_GroupPause, axes group will decelerate to 0 speed and still be in sync motion
status, while disabled the MC_GroupPause FB, the interpolation motion will continue.

Take note:

MC_GroupPause only works for interpolation commands(MC_Movelinear, MC_MoveCircular).
Support restart and multi start, the deceleration follow the latest command.
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» MC_GroupPause

R LY ¥ I R L F R R | OO DO
f f \
{0\ { \
-} / A Add Var
! ] !
Time1 Tme2  Interval
[729410.2 | [32361.3 | [2951.1 |
. f ) . .
,.r l\ ,.r l,‘ Color  Variable Name Ruler 1 Ruler 2 Differe. ..
-} / 1 B 2o fSetvelodty 0 0 0
| Lt 1 Bl nis v.fSetVelodty 0 0 0
Bl 2xis 7 fSetVelodty 0 a0 0
Bl 2xes.lin_ Active ] a0 0
;,f_"-,\ ,-"f \.\ B Axeslin CMDAborted 0 0 0
|- Axes.Pause_Busy 0 0 0
{3 / \
F) 1 1
| |
5 Decelerate to 0,iafter pause restore, the
maotion will continue
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> BufferMode

MC_Movelinear/MC_MoveCircular support 4 buffer modes.

0: abort + no transition: change to another interpolation curve immediately, no transition

1: buffer + no transition: after current interpolation complete and decelerate to 0, execute the next interpolation curve, no transition

2: former velocity + no transition: interpolator will try to complete current interpolation with current velocity, and start the second
interpolation with current velocity, no transition

3: additional angle transition, with transition curve: when current interpolation deceleration and next interpolation acceleration executing

at the same time.
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> BufferMode

6392{___:111.11& 1 —Ruler 2 Toolbox
4648. 5/ #_F_______---"“
29051 ™ Add Var
HEL. 5 ~——""While second interpolation execute,
~haz first interpolation stop immediately, Tmet Tme2  Interval
I ve )c?tyjumpto second interpolation |26681.6 | [53259.6 | |26578.0 |
EaE ] ] velocity Color  Variable Mame Ruler 1 Ruler 2 Differe. ..
367 B Az N Bl s . fSetPosition 0 0 0
145, 51 / N Bl s X fSetvelodty 0 0 0
74§ R4 A Bl ~xes.Circ_Active 0 0 0
B Axes.lin_Active 0 0 0
el
i1 First Interpolation executg
o
_1-
o]
2,_ Second [nterpolation execute

Buffer Mode = 0, abort + no transition
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> BufferMode

IIDDI----:RHIE 1 —Ruler 2 Toolbox
5000, 5
5000 E— S e ey
19955 i m——— Add Var
=1001
3>First interpolation Time1 Time2  Interval
1099 & decelerate to-6
05 7 r..---'"_---._x |a1613.2 | |s5946.6 | [4333.4 |
] ol - - .
‘1133 g j‘_/’ "\K\-— !‘,.-'" ‘\\ Color  Variable Name Ruler 1 Ruler 2 Differe...
-100, @ B 2c fSetPosition 1187.04.., 3411.00... 22239,
Bl 2xis X fSetVelodty 577.350... G577.350... O
?. Bl 2ses.Circ Active a o0 0
o | I Bl Ases.lin_Active 1 1 0
-1 1>Firstintgrpolation executing. B 2xes.lin_Execute i} 0 0
—z 4>First interpolation complete and -
decelerate to 0, second interpolation
E( +. = _£ 0O HY
] 20T ITorTruiiv U\_Il.y
1
D' I I
_1'
—2.
2>Serond interpolation FB execute,
E(_ but not-getinto-éxecuting immediately
1
D' I
_1:

Buffer Mode = 1, buffer + no transition
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> BufferMode

-Rule 1 —Ruler ¥ Toolbox
_______ - .-’——--5..___;___‘__
o
—
. . Add Var
Keep the first velocity to
complete the second Time1 Time2  Interval
[ |_intetpolation
[11937.8 | [20127.0 | [8189.2 |
Color  Variable Mame Ruler 1 Ruler 2 Differe...
Bl oxis v fSetvelodty -506,22... 0 506,22...
[ I Bl 2xes.Circ_Active 1 0 1
B ases.lin Active 0 0 0
B Axes.lin_Execute 1 1 0
Il 2z X fSetvelodty §62.400... 0 §62.40..,
I Bl o 7 fSetVelodty 127.323... 0 127.32...
.-l-'""-'__-"'-
-
- il i
el S
i
7
J

Buffer Mode =2, former velocity + no transition

Take note:

Buffer mode=2 will try to keep first interpolation velocity to execute second interpolation. But it not means the velocity is static. For
example, if the first interpolation is circular motion, some axis end velocity is 0, and while execute the second interpolation, there could
be a velocity jump. To make the velocity constant( or continuous), need consider the real motion situation. 1t
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> BufferMode

Fule 1 —Ruler 2 Toolbox
______ il Y
-H'h-.
Add Var
Time1l Time2  Interval
""" | |
______ |29410.2 | [32361.3 | [2951.1 |
Color  Variable Mame Ruler 1 Ruler 2 Differe...
Bl 2xis Y. fSetVelodty -310.24... 0@ 910.24
""" [ | Bl 2xes.Circ_Active 1 u] 1
""" Bl fses.lin Active Q0 a0 Q0
B Axes.lin_Execute 1 1 0
______ Il 2xis X fsetvelocity 414,06958 0 414,06
] | B s 7. fsetvelocty 0 0 0

Buffer Mode =3, additional angle transition, with transition curve

Take note:

Buffer Mode =3. While interpolator detect that first interpolation start to decelerate, the second interpolation will start to execute. Each
axis velocity equal to the summary of velocity components of first interpolation and second interpolation. The velocity curve will '1'32
continuous.
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» AxesGroup Reset

If axes group in error status, users can check the status of axis in group with single axis command(MC_ReadStatus), using axes group data
structure or monitoring function in axes group configuration view, also need check the error code of the error reported function block.
After confirm (and solved) the error, users can using MC_Reset FB to reset corresponding axis.

Take note:
Only when all axis in group in standstill status, the axes group will get into standstill status.

» Single axis configuration in axes group

Gear ratio Follow the single axis <unit conversion setting>
Encoder mode Follow the single axis encoder mode(absolute or incremental)
Mode setting Axes group only support linear mode, so need set the mode as linear mode in single axis configuration
Limit Axis in group support the limit setting in single axis configuration
Following error threshold Axis in group support the following error setting
vis et i Axis in group. Iimited. by thg veIoc_ity limit setting in single axis configuration, but the maximum acceleration will
not follow single axis configuration
Torque limit None
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MC_Power_CO Axis enable control
MC_Reset_CO Axis error reset
MC_ReadActualVelocity_CO Read axis velocity
MC_ReadActualPosition_CO Read axis position
MC_Halt_CO Stop axis
MC_Stop_CO Emergency stop axis
MC_MoveVelocity_CO Axis move in velocity
MC_MoveRelative_CO Axis move relatively
MC_MoveAbsolute_CO Axis move absolutely
MC_Home_CO Axis homing
MC _Jog CO Axis jog
MC_WriteParameter_CO Write parameter
CANopen motion commands is used to control inovance
MC_ReadParameter_CO Read parameter CANopen servo, which support up to 16 axes.
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» CANopen Configuration

EEFEIREEIEEI TN St "
|WEE+ v 7[R — 1 71 _gf] canponseting | | 5 ot0ct <CANOpeEn>
Fet

ﬁ A —— Protocol

E ser_oo01
E-F INT_001 [ CANepen [Jcamlink
-== Function Block (FB) T
- == Function (FC) vl
=t Config

3-Communication
Parameter using default:
Station No. 63

;% Input Filtering Communicate Param
--=## Module Config ¢

‘ Electronic Cam e Station No.
[]----mi Motion Control Axis

. . [l Upper computer setting Dial Setting
Axis Group Settings
g e erCAT Baud rate 500 kbps
COM Station: 1 == Station NO. == 63
iz CAN(CANopen) Het
-{[(m] Ethernet 1
-5/ Variable Monitor [[able Baud Rate
MAIN [l Upper computer setting Dial Setting
----- Cross Reference Table |
------ g Element Using Infomation Table < "
...... T — Baud Rate: Kbps
race vl 4 = MA
Information Output Window
Please right click to add the main config.
1-<Project
Manager>->CAN double
) [ oc | ‘ Cancel
click

4-Click <OK>
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» CANopen Configuration

¥ . Project Manager 3 X || =-[F] CANopen Network Config » | =2-[F] CANopen Device List gT
PrOj'ECt Mana_ger o 21 MAIN E||f| H3U E|E| Inovance g
. B=m o [ ser_o0 5 [11SV660C_ V1.1 63 -5 H5U PLC
@ kil " % INT 001 [ [215V660C_ V1.1 H5U .| H3U PLC
E SBR_001 = Function Block (FE) [ [31SV660C_V1.1 --[E MD380/MD500_ V1.1
Fl INT 00 55 Function (FC) [ MD380/MD500 V1,12
o ror- & config [ MDB10_INV_V1.2
------ == Function Block (FB) e Input Filtering El MDB10_INV V1.5
...... — ; ..Z84 Module Confi E] MD810 INV_V3.0
== Function (FC) i Elertronic Caj E] MD810_REC_VC.2
EIE& CC’”ﬂQ E]---mi Motion Control Axis -[E] MDB10 REC V124
...... ~ Input Filtering {8} Axis Group Settings [ MD810_REC_V13.0
= e Ether CAT -] 15620 V056
------ =# Module Config 4) COM ol 02 03 [ SV630C_ V1.1
""" ‘ Electronic Cam -2 CAN(CANopen) 0 R,
. . . [®] caNOpen Config --[E 15810 1.1
[]----mi Maotion Control Axis Ethernet
..... @ Axis Group Seﬂings =] f]}\"ariabla Monitg' Table
ey MAIN
""" — EtherCAT -] cross Refafeﬂc Tablel SVBE0L SVBBEOC_V1.1 SVE60C_V1.1
I COM % f_lim:m Using Il{fomation Table | 4] ﬁMAI\N\E_ﬂ CANOpen Config *
----- =2 CAN(CANgr=r
------ Ethernet Open
- MAIN . .
Encryption/Decryption
Cross Referenc ryption/Decryp
. g t Usi Delete
g ement Using &
| 7-Click from the device list to add
6-Click <CANopen Config> to the device
open the configuration view
[ ]
5-<Project Manager>->CAN Right s
click to add CAN configuration 8-Click the device to get into
device configuration view(next
. 196
slide)
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SVe60C V1.1 x

Service Data Objects Debug O Mapping Module information

Slave Node Set The Axis Parameters Receive PDO Send PDO

Cenvention ) Node ID will automatically generated, the range is 1~63
Nocem: [1 ¥
- - Check the <Enable Expert setting> to enable CANopen

Enable Expert setti o . .
e communication setting, normally use the default set.

[T1gnore error and continue configuring SDO [ ] Create all SDO

[ not Initislized Factory Setting .
Error Control
[ Enable Node Protection ] Enable Heartheat Error Control:
ard Tineins: [200 B rcton e I\!ode protection and heart beat canno? selected ?t the sar'ne
_ time. Recommend to use node protection. The difference is
Hfe CydeFacor: 3 E (Change heartbeat consumer proper tes| node protection is sent-receive confirmation mechanism, the

heart beat only sent heart beat frame periodically but slave no
reply.

|_|Enable Sync Generator |_|Emergency Message

COB-ID: 16% &0

Synchronization Cyde{ms): 200 COoB-ID: 18+ 81 Error Control:

Window Length(rs): |0 Enable sync production and emergency frame.

Inspect When Restart

[]chedk Supplier ID [Jchedk Product ID [ Chedk Version

l Restart parameters.
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SVee0C V1.1
Slave MNode Set The Axis Parameters Receive PDO Send PDO
Service Data Objects Debug NO Mapping Module information
Mumber Index Subindex  Mame Value Bit Length Download

When select <Enable expert setting> in <Slave Node>, users
can manually add SDO in this page. All SDO will update in
CANopen field bus start process(pre-operational status).
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SVee0C V1.1
Service Data Objects Debug O Mapping Module information
Slave Mode Set The Axis Parameters Receive PDO Send PDOC
Mum... MName Index Subindex  Bit Length
1 1. receive PDO parameter 16&1400
Controlword 1626040 16200 16
Target velocity 16#60FF 16500 32
Modes of operation 16#6060 16#00 8
2 2. receive PDO parameter 16#1401
Target position 1626074 16500 32
Profile velocity 16#6081 16#00 32
[(13 3. receive PDO parameter 16#1402
[[]l4 4. receive PDO parameter 16#1403

<Receive PDO>, <Send PDO> using default setting.

if need add PDO just select the corresponding PDO and
click <Add PDO mapping>. Be noted each PDO support up
to 8 byte data.

<I/0 mapping> will generated automatically, also support
manually configuration, users can modify according to real
demands.
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SV660C V1.1 h:4
Service Data Objects Debug NO Mapping Module information <Set the axis parameters> used to set the gear ratio and
Slave Node Set The Axis Parameters Receive PDO Send PDO conversion ratio between user unit and encoder unit.

Axis Parameter Settings  Axis Zero Parameter Settings

set axis parameters

et

display unit
() pulse (®) mm Cimicron () degree  (Jinch

set axis scale
Set the gear ratio

pulses of one drde on the motor(1): | 16100000 pulses cirde
Working gear ratio(5):
distance of one drde on the Working gear(3): Millimeter /o Working gear ratio(4):

pulses of one crde on the motor(1) * Working gear ratio(s)
pulses = * distance
distance of one drde on the Waorking gear(3): * Working gear ratio(4)

(4)
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SVee0C V1.1 ¥
Slave Node Set The s Parameters Receive PDO Send PDO <Debug> is used to monitoring CANopen bus status and
Service Data Objects Debug KO Mapping Maodule infarmation .
support SDO reading.
MMT Command
Start Node Stop Node Pre-run
Start Monitor |
Reset Node Reset Communication
Service Data Object (SDO)
Index 16:#: Subindex 16+
Value: | | Hex ~ | Bit Length:
Result: | |
Read SDO Write SDO
peaness | | — Take note:
Online status: SDO error steps: . . .
H5U share same CANopen configuration with H3U, for more
de: . . .
Erorcode: | | details of CANopen configuration, users can refer to H3U
Diagnostic string: | | manual.
Emergency Error
Creation Time Error Code ...  Error Reqister (16%) Manufacturer Error ...
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Toolbox X

Het 1 Het Comment
- ||S"='Iar'd"I | 16 xEnable MCF
- Data processing ~ | Ensble g power CO
- Matrix
" Strings Status [—
- Clock
- MC axis control(EtherCAT & Pulse oufg El — fai =TD ErrorID —
- MC ais control{CANopen) *
- MC_Halt_CO{Halt) Select the
MC_H“""E_CD{H':"'"E} CANopen Het 2 Het Comment
- MC_Jog_CO(Jog) .
- MC_Movedbsolute_CO{Absolute F motion FBs from 26 KEXEG|M|E_REL
- MC_MoveRelative_CO(Relative Pe toolbox to LD o Executz W WoveRelative CO
- MC_MoveVelodty _CO(Welodty Cor .
- MC_Power_CO{Power) d lagram.
- MC_ReadActualPosition_CO{Read
- MC_ReadActualVelodty_CO{Read El —{ Ax1=ID
- MC_ReadParameter_CO{Read par
MC F‘.ESlet CD{Reset} E1000 — Distance
~MC erteF'ararneter _CO{Write pa E1000 —Velaeity Done —
[+~ HC axis control{Pulse input)
- Timers EG000 — heceleration Busy —
[+ Pointer
G- Communications E5000 — Decelsration ErrorID —
- Others
FC Het 3 Het Comment
- Library
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ENC_Counter Encoder enable HC_Counter Enable high speed counter
ENC_Reset Encoder reset HC_Preset HS counter value preset
ENC_Preset Encode value preset HC_TouchProbe HS counter touch probe

ENC_TouchProbe Encoder touch probe HC_Compare HS counter comparison
ENC_ArrayCompare Encoder array comparison HC_ArrayCompare HS counter array comparison

HS counter step(certain distance)

ENC_StepCompare Encoder step(certain distance) comparison HC_SetCompare )
- comparison

INE GRS Encoder array comparison(2 dimension

array)
ENC_ReadStatus Read encoder status
ENC_DigitalOutput Encoder digital output control
ENC_ResetCompare Encoder reset comparison output
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> Add encoder axis

ax

EIE' Temp Praoject [H5U]

B System Variable Table
EEE:] Global Variable

------ =% Structure

------ [_;E_] Element Table

------ @ Function Block Instances
----- S Variable Table
|:_:| Programming

£ g8 Program Block

5 MAIN

=1 SBR 001

=l INT_001

------ == Function Block (FB)
------ == Function (FC)

------ - |nput Filtering
=
------ =## Module Config
----- ‘ Electranic Cam
[]----mi Motion Control Axis

....... m GR10-2HCE

..... COM
-z CAN(CANopen)

....... CANOpen Config

1> Open <Config>—> <EtherCAT>, select GR10-2HCE model to add to EtherCAT device list.

~

General Settings
Distributed clock

Information Cycle Time

Syn offzet

state

4000

50

H=

Options

Auto restart slave

INOVANCE
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Toolbox a1 x
w || Search |
[ EtherCAT Devices "

[=) Inovance Devices

=l Instruction Set

-Terminal Coupler

- Servo Drives

[ Multi_Axis Drive

) Digital 10

[l Analog IO

[ Pulse Qutput Units

[ Encoder Input
Y GR10-2HCE_1.4.5.0
. AMB00-2HCE_1.4.5.0

- Other Devices

- Basic logic

- Flow control

t- Contacts load

+| Data computation

+- Data processing

H- Matrix

H Strings

H- Clock

H- MC axis control(EtherCAT & Pulse outpu
t- MC axis control(CAMopen)
H- HC axis control{Pulse input)
H- Timers

- Painter

H- Communications

[E
£
E
£
£
[E
E
E
[E
£
[E
E
E
[E
I_

Ll MiHhare
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> Add encoder axis

Basie Settings: ~
Basie Settings

bxris number 0

Tnit Conversion Settings hxis type |Bu5 Encoder hxis I hd |

Input Device |GRIO-ZHCE:D | - |

Mode, Parameter Settings Output Device lesstgmed
GRI10-ZHCE 0
L]

GRI0-2HCE: 1
Function Hame Froce:

2> add a motion control axis, select <Bus Encoder Axis> and assign the <Input Device>, then the bus encoder axis can be used in program.
For local encoder axis, select <Local Encoder Axis> assign the <Input Device>, H5U support up to 4 built in local counter.
For more motion axis configuration, please refer to Motion Control Axis Configuration

Bazic Settings:

Basic Settings

Axis nomber 1

Tnit Conversion Settings hiis type |L-:-c=al Encoder hxis | - |
Input Derice |]'[ig11 speed counter 0O | - |
Mode,/Parameter Settings Output Device Lase. gued

High speed counter O

[

High speed counter 1

High =peed counter 2

Hizh =peed counter 3
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— Parameters Description
S PE—— | Parameters p
Axis Encoder Axis name (bus encoder axis)
Valid—
Direction reserved
Busyr—
Valid Encoder input valid
Pasitionf— L. e
Position Current position
Velocity — Velocity Current velocity
Direction— Direction Current direction
Fositivelimit [— PositiveLimit Positive limit valid in linear mode
Memares pel A | — NegativeLimit Negative limit valid in linear mode
Commandtborted —
TET —hxis Error —
—Direction ErrorID|—

ENC_Counter is used to enable the bus encoder axis.
When <Enable> is ON, <Busy> will be valid, when counter start to count, <Valid> will turn ON. The <Position>/<Velocity>/<Direction>

will display current counter specifications.
While axis works in linear mode and counter up to positive or negative limit, <PositiveLimit> and <NegativeLimit> will be valid and

counter stop counting.
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Mode Selection:
Basic Settings Wz
Mode Settings '::.:'L:i.near Mode -:::-Rotation Mode |
} L
N T
Init Conversion Settings Enabke | | !
[ JEnable 1 | | I
Software Limits |
, v limd . : Lot Walid
Mode/Parameter Settings Hegative limit walue: 0.00 Tnit Forward Limit: 1 !
T
Burar I [ !
— | !
I | ' [
CoenandAbortad : I : :
I L
Count parameter settings: ; | N ;
|
i Ermr | | |
. (@Foesitive Logic 1 ' ]
Count HodelMB phaze 4x | - | Count logie — . I I
| Inverse Logic | ! I
i Direction | I |
|
L L
Frequancy sampling period 10 ms Input filter time 4 W= | : I
While ! I !
. . X02 valid [ |
*00 Settings: YOO Settings: ——— —
|
Selectioanated | - | Selectionl[lne dimensional comparisen Output | - | " I :
General Inmput T i " : I
. Level Logic (@ Fositive Logic | Inwerse Logic I While |
Level Lt pypohe Function 1 | Inverse Logic £ £ 1 : X02 i |
] invalid 1 |
Resat Break Output status | Keep status (@ Output set valune
Presad Set value (& FF oW
Gatad

*X02(2HCE model) selected as <Gated> input for bus encoder counter

If select <Gated> in digital input setting, the corresponding input signal
will control the encoder count, and the <Valid> will be ON when the
gated signal valid(encoder counting), <Valid> will be OFF when the
gated signal invalid(encoder not counting 207
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» ENC_Reset

s
Exeoute ERC Reset

Axis Encoder Axis name (bus encoder axis)

Done —
Busy —
Commandiborted —

Error —

T —huics ErrorID —

ENC_Reset is used to reset bus encoder axis when axis is in error.
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hiable ENC _Freset
Axis Encoder Axis name (bus encoder axis)
0: trigger in command rising edge
TriggerMode 1: digital input rising edge
DNone — 4: Z signal
Position Preset position
Busy —
¥00 Settings:
TET —{hxis Commandiborted — Selecti-m| Preset | - |
General Imput
— TrizerMode Error (— Level Leprobe Fanotion 1 Tnverse Logic
7% — FPosition ErrorID — Reset
Prezet
Gated

*Select DI as <Preset> functionality in axis configuration view.

ENC_Preset is used to set bus encoder current position as <Position>(input parameter).

While <TriggerMode>=0, position set when FB enabled;
While <TriggerMode>=1, position set when digital input(of remote encoder model) signal triggered;
While <TriggerMode>=4, position set when detected Z signal(of remote encoder model).
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—{Eble pa_touchreobe

Axis Encoder Axis name (bus encoder axis)
PP — hais
ProbelD 0: TP1 1:TP2
777 — FrobeIl Done |— . rigi . i . ici
T e 0: rising edge 1.falllng edge 2:both of rising
and falling edge
777 — TriggzerEdze Busy|— . ) .
TerminalSource TP trigger source: 0:DI 1:encoder Z signal
—|TerminalSource Commandhborted — TriggerMode 0: single 1: continuous
| TrizzerMade FosFositiom — 0: disabled window function, detect TP

. signal in any position
WindowOnl ) . .
—¥WindowOnly HegPosition [— y 1: enable window function, detect TP signal

in <FirstPosition, LastPosition> range

- Ftreieed sen Errer — FirstPosition TP window start position

—LastFasition ErrorIDl [— LastPosition TP window last position
PosPosition Positive(rising edge) latch value
NegPosition Negative(falling edge) latch value

ENC_TouchProbe is used to read the locked position value of external encoder while signal triggered without software delay, which
means the latch position will not impacted by EtherCAT cycle and data transmission time.
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To using touch probe function, need select corresponding PDO in EtherCAT slave configuration(GL10-2HCE) and set the DI as touch
probe input in axis configuration view.

Project Manager nox F Dat I = =
: 2 roeess Tets ] Output ChO EFD0 Mapping parameter O 1641700 16400 11
=4 Structure ~ )
— ] D Output ChO EFD0 Mapping parameter 1 16#1701 1GH#00 i:
""" [';E—] Element Table Startup Parameters - s
______ @ Eunction Block Instances i Output Chl EFD0 Mapping parameter O 1641710 1G#00 11
----- & Variable Table # O gutput Chl RPN Mapping parsncter 1 161710 w00 T
. I/0 Functional Mappi
- Programming RebL e rping i D Output Y00 compare out control 16#1720 16400 1i
=R Program Block [ putput Y10 compare out control 16#1726 16400 1i
MAIN Information
= cBR 001 ] D Output Y00 x—v compare out contral 16#17"
= |NT 001 # [ Toput Ch TPIO Mapping Paraneter tegr; 00 Settings:
- Stat
...... 2% Function Block (F8) ate #H ] Input ChO touch probe pos value TPDO mappin 1641 2ol ecti n_|P be F " 1 | |
— . elecTlo rofbe 'Minctlon -
------ == Function (FC) # ] Input Ch0 toush probe neg value TPDO mappin 1641
E”é‘ Conﬁg 8 I:‘ Input ChO touch probe pos time stamp TPIO m 1641
Input Filterin ) ] , . , ,
= Mzdlﬂe Congg # Input Chd touch probe pos time stamp TFIO m 1641 Level LDglC () Fositive Ltlgll: Tnvrerse L-:-glc
> Electronic Cam 8 I:‘ Input Y00 compare status mapping parameter 1641
E]....m Mation Control Axis 8 Input Chi TFDO Mapping Farameter 1641
""" @ Auxis Group Settings B ] Input Chl touch probe pos value TEDO mappin 1641
: 8 I:‘ Input Chi touch probe nez value TFDO mappin 1641
1] I:‘ Input Chi touch probe pos time stamp TFIO m 1641
E—]% CAN(CANopen) E Input Chi touch probe pos time stamp TEDO m 1e#1 K01 Settings:
CANOpen Config 8 I:‘ Input Y10 compare status mapping parameter 1641 , -
Ethernet Selectl l:-n.| Frobe Function 2 | - |
B A e ————————————— General Input
Level Lt prohe Function 2 Inverze Logic
Resat
Freset
Gated
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While <Enable>=ON(rising edge), FB will lock the input parameters.

If <WindowOnly>=OFF, the window detection function will not work, the touch probe in full position range.

If <WindowOnly>=0ON, the window detection function will be enabled, in this case:
While axis is in linear mode, only when the touch probe triggered in <FirstPosition> and <LastPosition> range, the position

value will be latched.
While axis is in rotation mode, firstly do modulo operation to the <FirstPosition> and <LastPosition> based on the rotation

cycle. For example, if <FirstPosition> is set as 540, the rotation cycle is 360, then the <540 Mod 360> = 180. After modulo
operation, we get the modulo value FirstPosition_P and LastPosition_P.

O  FirstPosition_P FirstPosition_P U

Window range

Window range

LastPosition_P LastPosition_P

' 212
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e
Axis Encoder Axis name (bus encoder axis)
Array Comparison array
TP —|Axis Dome [— Size Comparison value quantities
0: reserved
TE? — Array Busw [— 1: time
Mode 2_' |
TPY —Size OutStatus — ’ p_u s€
3: electrical level
277 — | Mode Trdes — Time mode: output valid time, unit: us
Pulse mode: output pulse quantities
—|Parameter Commandiborted — Parameter Electrical level mode: original voltage level,
0 is low voltage, 1 is high voltage, every
— OutputEnable Error — time up to comparison point, the output
status will revert
—|Interruptiap ErrorID — OutputEnable Reserved
InterruptMap Reserved
OutStatus Output signal status
Index The upcoming comparison index

ENC_ArrayCompare is used to compare multi points and set corresponding output. The multi points are set in the array, and the
comparison point quantities is set by the <Size>, be noted the <Size> value have to be less than the array length, or there could be
array overflow(out of bound) when programming executing.
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To use array comparison functionality, need select corresponding PDO in EtherCAT slave configuration(GL10-2HCE) and set the DO as
<One dimensional comparison Output> in axis configuration view.

Take note: YOO is used for channel 0, and Y10 is used for channel 1.

~
Gemeral Settings . hdd & Edit x Delete | Collapse I|Show A1l |V| FO0 Assigzn FIO Confi rao SEttlngE:
Freaes et | Input/Dutput Hame Index Subindex Le Selectinn.| One dimensional comparison Output | - |
B Output ChO EPDO Mapping paramster O 16#1700 16400
Weoaemal Claateaad
# [ Output ChD RPDO Mapping parameter 1 16#1701 16400 =
Startup Farameters . LE‘."E]. L: , , , a
] output Chl RFDO Mapping parameter 0O 1641710 16400 One dimensional compariszen Outpat
+ Chl RPDO Mappi ter 1 16#1711 ' ' '
110 Fanetional Taoping [ output apping parameter 1400 Break Out Tyy dimensional comparisen outpuat alue
o D Output ¥00 compare out contral 1681720 16400
e [ Output Y10 compare out control 16#1 726 16400 Set value @ 0FF )i}
Inf. ti
Rhormatien 4[] Output Y00 z—y compare out control 16#1 740 16400
4 Input Chd TPDO Mapping Parameter 1641800 16400
Stat ' .
e + D Input Chl touch probe pos value TPDOD mappin 16#1EB01 16400 To1 SEttll’LgS.
4 Input ChO touch probe neg value TFDO mappin 16#1E02 16400 f ,
. Select1u:-n| Hormal Output | - |
B D Input Chd touch probe poz time stamp TFDO m 16#1E03 16400
# Input ChO touch probe peos time stamp TRPDO m 16#1EB04 16400
# Input Y00 compare status mapping parameter 16#1E05 16400 I Level LDglG @ Fozitive L':'gl': Tnverse L':'gl c
+ Input Chl TFDO Mapping Farameter 16#1E10 16400
# Input Chl touch probe pes value TPDO mappin 16#1EB11 16400
4 Input Chl touch probe neg value TPDO mappin 16#1E12 16400 i
+ D Input Chl touch probe pos time stamp TPDO m 16#1E13 16400
8 D Input Chd touch probe pos time stamp TPDO m 16#1B14 16400
# ] Input Y10 compare status mapping parameter 16#1E15 16400 |
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Axis Encoder Axis name (bus encoder axis)
TP —{Axis
StartPosition Comparison start position
77 —|StartPozition Done — EndPosition Comparison end position
777 —|EndFozition Busy — s s
Comparison mode:
PP —Step DutStatus — 0: reserved
Mode 1: time mode
T — Mode Fosition — 2: pulse mode
3: electrical level mode
Pulse mode: output pulse quantities
— OnutputEnabl e Frror |— Parameter EIectmcaI level modef orl.glnal voltage level,
0is low voltage, 1 is high voltage, every
— InterruptMap ErrorID — time up to comparison point, the output
status will revert
OutputEnable Reserved
InterruptMap Reserved
OutStatus Output signal status
Position The upcoming comparison value

ENC_Counter is used to compare multi position in a certain position range. The comparison space is set by the <Step>, the
comparison range is set by the <StartPosition> and <EndPosition>. 215



INOVANCE

Back to Contents

» ENC_StepCompare

In linear mode:
While <StartPosition> less than <EndPosition>, <Step> should be positive number, and while <StartPosition> is greater than
<EndPosition>, <Step> should be negative number.

Step

StartPosition EndPosition

Increase counter

Step

EndPosition StartPosition

Decrease counter

In rotation mode, same logic with linear mode:
While <StartPosition> less than <EndPosition>, <Step> should be positive number, and while <StartPosition> is greater than
<EndPosition>, <Step> should be negative number.
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Start Position i End Position

\ Step
/ ) Step
Start Position

End Position

To use ENC_StepCompare, need select corresponding PDO in EtherCAT slave configuration(GL10-2HCE) and set the DO as <One
dimensional comparison Output> in axis configuration view.
The sets is same with ENC_ArrayCompare.
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T |Ensble EHC_GrouphrrayCompare Parameters Description
AxisX Encoder Axis X name (bus encoder axis)
Dome [— AxisY Encoder Axis Y name (bus encoder axis)
797 —| i =X Busy |— Array Comparison array(2 dimension array)
777 —{ hori =¥ TutStatus [— Size Comparison value quantities
277 —| prray Werningf |— Comparison mode:
wor s N O:reserved
fT —alie AarningL — .
Mode 1:time mode
777 — Mode Index |— 2:reserved
— Parameter Commandiborted — - 3: electrical IeV?I I'T?Ode -
Time mode: output valid time, unit:us
—|OutputEnable Error — Electrical level mode: original voltage level,
—| Tnterruptitap S Parameter 0 is low voltage, 1 is high voltage, every
time up to comparison point, the output

status will revert

ENC_GroupArrayCompare is 2 dimension multi points OutputEnable Reserved
comparison function block. It need be used with GR10-2HCE InterruptMap Reserved
mode, and select channel 0 as X axis, channel 1 as Y axis. .

OutStatus Output signal status
The multi points are set in the array, and the comparison WarningX X axis warning output
point quantities is set by the <Size>, be noted the <Size> WarningY Y axis warning output
value have to be less than the array length, or there could be Index The uncoming comparison index

array overflow(out of bound) when programming executing. .
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To use 2 dimension array comparison functionality, need select corresponding PDO in EtherCAT slave configuration(GL10-2HCE) and
set the DO as <Two dimensional comparison Output> in axis configuration view.

Take note: YOO is used for channel 0, and Y10 is used for channel 1.

) Dutput (Byte) 20
General Settings @ 00 D ondic Y Delere | Collapse |[Show ALl - | PIO hssien (4] PD0 Confiz DO DataSize oo 4o
| Input/Output Hame Index Subindex Lenzth Sign o™ Type
Frosees leio 2 [ putpat ChO BP0 Mapping parameter O 1641700 16400 10 Editabl 2
] I:‘ Output Cho EFDIO0 Mapping parameter 1 16%1701 16400 12 F
Startup Favameters ¥ gutput Chi BP0 Mapping parameter O 1641710 16400 10 Editabl 2
] D Output Chl EFDI0 Mapping parameter 1 16#1711 16400 12 F
1/0 Funotionel Mapping 9 [ putput Y00 compare ot control 168720 1e4m0 5 7 To set the comparison range. See next slide.
H ] fatpat Y10 commare ont_contrnol LE#LTRG LE#00 15 F PS
Infornation H [ patput e —— 16#1740 L6400 18 F
1] Input ChO TFDO Mapping Farameter TeRTEOD 16400 16 Editabl 3
State H [ Tnput ChO touch probe pos value TPDO mappin 16#1B01 16400 1w F
£ O Irput ChO touch probe neg value TPFDO mappin 164102 15400 =] F
L] D Input Ch0 touch probe pos time stamp TEDO m 16#1E(
# [ ] Tomnt ChO touch probe pos time stamp TPDO n 1otk Y00 Settings: Two dimensional cempariszon output:
L] Y00 compare status mapping parameter 16#1EC ' . ' '
- ;iz:z e m_: mﬁm% Selectinn.|Twn dimensional comparison output | - | ¥ Axis permissible error 1.00 Un1 £
A [ rnput Chl touch probe pos value TPDO mappin 16#1B1 ¥ huis permissible error 1.00 Unit
# [ Input Chi toush probe nez value TPDO mappin 16#1B1 Level Logie @ Fositive Logic Inverse Logic ¥ hwiz alarm deviation 2. 00 Uit
| Input Chl touch probe poz time stamp TEDO m 1E#1E] , , , ,
8 O 1oput ChD touch probe pos tine stanp TFDO m o Break Output status Eeep status (@ 0utput zet value T hwis alarm deviation 2. 00 Tnit
4 [ Input T10 compare status mapping parameter 1E#1E] g Fermizzible error must less than alarm deviation
et value (@ OFF ).

*
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(Tx, Ty) is the target comparison point, (Mx, My) is the permission error, (Nx, Ny) is the alarm deviation.

If one axis already get into permission output area but the other axis not get into alarm buffer area, the corresponding of
<WarningX> or <WarningY> will be valid until the other axis get into alarm buffer area.

If the point is in non detection area or alarm buffer area, there is no signal output(alarm output or comparison output)

Non detection area

A
Y Marmarea

(Tx-Nx, Ty+Ny) @

€ (Tx+Nx, Ty+Ny)

(De-Mx; Ty+My (Tx+MX; Ty+
i.i i .:
lafi (Tx, Ty)
Ltﬁf-
red Permission output area
b o
(TR-MIX, Ty=NAy) XK, Ty-My)
e . T

\ 4
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» ENC_ReadStatus

Axis Encoder Axis name (bus encoder axis)
Valid Valid
Yalid —
AxisErrorCode Axis error code
Busy —
SlaveErrorCode Drive error code
feisErrorCode — Bit0: CHn-X0
SlaveErrorCode [— Digitallnput BB|I:21((::||-I|?]-))((]2.
DigitalInput|— Bit3:CHn-X3
Error —
77 —{Axis ErrorID|—

ENC_ReadStatus is used to read bus encoder axis status.
<AxisErrorCode> is bus encoder axis error code, refer the H5U error code.
<DriveErrorCode> is GR10-2HCE model error code, refer GR10-2HCE application manual.
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Enable ENC DigitalOutput
Axis Encoder Axis name (bus encoder axis)
Bit0:CHn-YO
. Value Bit1:CHn-Y1
Valid — Bit2:CHn-Y2
Busy |— Valid Output valid
Commandiborted —
YT — hxis Error —
— ¥alnue ErrorID —

ENC_DigitalOutput is used to set GR10-2HCE output.
While the axis is bind with CHO, the output is YO/Y1/Y2,
While the axis is bind with CH1, the output is Y10/Y11/Y12.
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» ENC_ResetCompare

T [Execute gC_BesetCompare

Axis Encoder Axis name (bus encoder axis)

Done —
Busy —
Commanddborted —

Error —

T — hxis ErrorID —

ENC_ResetCompare is used to reset comparison output of ENC_StepCompare/ENC_ArrayCompare/ENC_GroupArrayCompare.
While ENC_ResetCompare executing, if ENC_StepCompare/ENC_ArrayCompare/ENC_GroupArrayCompare not complete, the
command will be aborted, the the comparison output will be reset.

Take note:
If the comparison mode is electrical level mode, the comparison output will keep in a certain status(could be ON) even though
corresponding comparison command already done, at this time, using ENC_ResetCompare to reset output status to OFF.
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» HC_Preset

Axis Encoder Axis name/ID (local encoder axis)

Enable HC _Freset

0: trigger in FB rising edge

. 1: Input signal rising edge

Done — RUICERIER 2: input signal falling edge
3: input signal rising or falling edge

Lty — Position Preset value
TPY — iz Commandbborted —
—{TriggerEdze Error —
7Y —FPozition ErrorID|—

HC_Preset is used to set preset value for local encoder counter.
Take note:
If <TriggerEdge> is not 0, need configure <Preset Setting> in axis configuration view.

Frezet Setting [ |Preset Enable Input terminal:|}{6 |v |
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HC_Counter

T —

Enable

faris

Invert

HC_Counter

Valid
Fozition
Valoelty

Direction
Commandiborted
Error

ErrorIl
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Axis Encoder Axis name/ID (local encoder axis)
Invert Invert count direction
Valid Encoder input valid

Position Current position

Velocity Current velocity

Direction Current direction

Increase: phase A Increase: Direction

overtakes phase B high level
Decrease: phase B Decrease: Direction
overtakes phase A low level
Increase: phase B Increase: Direction
overtakes phase A low level
Decrease: phase A Decrease: Direction
overtakes phase B high level

HC_Counter is used to enable the bus encoder axis.
The invert definition in different signal format show in the table.

e | w | ruse/oirecion | _cw/ccw

Increase: Phase A

Increase
Decrease: Phase B

Increase: Phase B

Decrease
Decrease: Phase A
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» HC_TouchProbe

Axis Encoder Axis name/ID (local encoder axis)
Touch probe ID:
ProbelD 0: TP1
Dome — 1:TP2
1: rising edge
Buzy |— TriggerEdge 2: falling edge
o 3: rising edge and falling edge
FosPosition — TriggerMode 0: single trigger 1: continuous trigger
P — hxis HezFosition [— PosPosition Rising edge latch position
NegPosition Falling edge latch position
77 — ProbeID Commanddborted —
— TriggerEdze Error —
— TrigzerMode ErrorID |—

HC_TouchProbe is used to read the locked position value of local encoder while signal triggered without software delay.
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» HC_Compare

bl A Conpare | Parametes | p
Axis Encoder Axis name (bus encoder axis)
Position Comparison position
| 0: don’t use hardware output
iz OutputEnable P
1: use hardware output
PPT — Axls Buszy |— While up to comparison value:
0: no interruption
?? —{Position Commandiborted — 1: interruption 1 triggered
InterruptMap . P . .gg
2: interruption 2 triggered
— OutputEnable Error —
16: interruption 16 triggered
— InterruptMap ErrorID—

HC_Compare is used to set comparison value for local encoder axis and it support comparison output(map to hardware output) and
trigger an interruption event.
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» HC_ArrayCompare

g—
Enable HC_Arrayiompare P

Axis Encoder Axis name (bus encoder axis)
Done — Array Comparison position array
R P Busy — ArraylLength Comparison position array length
SuELEE 0: don’t use hardware output

777 —{ hrray HewtTndex — 1 use hardware .output
While up to comparison value:

0: no interruption

7 —{ hrravlensth Commanddborted — i . .
1: interruption 1 triggered
InterruptMap . . .
2: interruption 2 triggered
—{OutputEnable Error —
I . . - 16: interruption 16 triggered
pu— t —
SRR AR e NextIndex The upcoming comparison index

HC_ArrayCompare is used to set multi comparison value for local encoder axis and it support comparison output(map to hardware
output) and trigger an interruption event.
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» HC_StepCompare

T —

T —

T —

T —

Enable HC_StepCompare

Axis Dane
StartPosition Buszyr
EndPosition HextIndex
Step Commandbborted
OutputEnabl e Error
InterruptMap ErrorID

INOVANCE
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Axis
StartPosition
EndPosition

Step

OutputEnable

InterruptMap

NextIndex

Encoder Axis name (bus encoder axis)

Comparison start position
Comparison end position

Comparison step

0: don’t use hardware output
1: use hardware output
While up to comparison value:
0: no interruption
1: interruption 1 triggered
2: interruption 2 triggered

16: interruption 16 triggered
Positive limit valid in linear mode

HC_StepCompare is used to compare multi position in a certain position range. The comparison space is set by the <Step>, the

comparison range is set by the <StartPosition> and <EndPosition>. Besides, it support comparison output(map to hardware output)
and trigger an interruption event.
For more parameters introduction, please refer to ENC_StepCompare.
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IT7000 support simulation with inovance H5U series PLC without hardware connection. This functionality will help users to improve
project development/commissioning efficiency.

» H5U

Software: Autoshop V4.2.0.0(or above): https://www.inovance.com/hc/allResult?key=Autoshop
Stepl: Create a new project and compile all without error.

J File(F) Edit(E) View(V) | PLC(P) Tools(T) Window(W) Help(H)

EEELEIEEDL .
EJCF+€/—E]Stop@ -

[ .
:PrOJect Manager Compile(C) Ctrl+F7
.

| &[0 H5U_IT7000 [H5U] Compile All(&)
] 8 System Variabl
EI Global Variable
1 =4 Structure

Clean up compilation information(E)

Upgrade Address Assignment Policy(G)

Upload(U)... Fg
Download(D)... F8
Download Settings

Program Verification(V)

Clear the storage space of PLC programs(P)

B [ == Function BI L e s=img0)

E ...... == Function (FI View PLC information

i oft§ config %] Login PLC F10
E ...... % ::lPL;t Tiltzri ] Log out of PLC F11
I = odule Co

: By

..... ‘ Electronic ¢ Set/Modify Login PLC Password
]Eﬁ Mation Coi
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https://www.inovance.com/hc/allResult?key=Autoshop

» H5U

Step2: Open the variable table and right click to export HMI variables. The export variable table should be .csv format.

Project Manager

INOVANCE
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=--[Il H5U_IT7000 [H5U]

ﬁ System Variable Table
EI Global Variable
é Structure
------ E] Element Table

- g VELELERES

= Programming

= g@ Program Block

<55 MAIN

-E} sBr_001

B INT_001
Function Block (FB)
Function (FC)
=g Config

------ e Input Filtering

------ =i Module Config

----- ‘ Electronic Cam

EEI----HE Mation Control Axis

] 1 m

;

- @ Function Block Instance:

HO. Variable .. Data Type Initial Value Fower Down Hold |Comment Element Addr. Length CurValus
1 axMCFower_. .. |BOOL[31] Hom Retained R T am 31
B = - Display Format b
<« . « RanHao » Bulletin > H5U training PPT v O] | ®="H5U training pPT*
T n Rao ul n raning = raining Cutl:—_.l—'l Ctrl +:{
Etaig i
Pore A =n R Copy(C) Cirl+C
B R H5U_IT7000 2021/5/11 9:15 Paste(P) Ctrl+V
= BA IT7000_H5U 2021/5/10 17:28
o Video 2021/5/8 12:05
* T H5U SYS_INFO.csv 2021/5/10 17:24 Microsoft Excel .. klm All@ Ctr|+A
Jg =5 h5u variable.csv 2021/5/10 16:42 Microsoft Excel ... Del
ete (D Delete
m=E ()
L, R (C) .
o AEE (D) Insert row(l) Shift+Insert
AHEEER (E: .
= = Delete rows(L) Shift+Delete
- Software MARLY €
ITEE(N): [ hSu variable.csv Add RQW[H:]
ERESERIT): | CSV File(*.csv)
Bulk Add(B)

~ BT

Export(X)
Import(M)

Export HMI Monitoring Variable Table(H)
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»> IT7000

Stepl: Add a new connection, select ‘H5U TCP Monitoring Protocol’ and set the slave device IP address as 127.0.0.1.

- [ Screens(1/256)

E}'-ﬁ-' Communication

-d): Connections

- Cycles

= == Tags(4/128)

- [%2 Show All Tags
- =t Add Tag Group
- == System Tags

== H5U

- == H5U SYS_INFO
-7 MaTT
- £ Alarm Management

#- JU Recipes(0/100)
[+]- Historical Data

B <[> Scripts(0/100)

+ Name + Number -

-

1 Connection 3 1

Communication protocol

H5U TCP Meonitor Protocol

Default status Address edit ...

Online

Comment

Decimal

Interface

Ethernet -

HMI as master device

Timeout 100ms =

Comm. Delay |0 ms

Response Delay |0 ms

Resend Counts | 3 -

Slave Device

IP Address (127. 0 .

Part

120839

-
-

0.0

Slave address IZ'
Address Interval(words) EI

Max Read(words) 120 =

Max Write(words) 120

INOVANCE
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EI Inovance

" H1U/H2U/H3U Series

EI H5U Series

H35U Qlink TCP Protocol
H5U Qlink Protocol

—I— H5U TCP Monitor Protocol
[+ AMBO0 Series

[+ ACB10 Series

[#- Transducer Series

[+- Servo Series

[+ IT7000 Series
[+ Qmron

[+ Siemens

#- Mitsubishi

+- Modicon

#- Delta DVP
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»> IT7000

Step2: Add a new tag group, select and right click to import variables.

Project X[ ? @ Onebrive . é::nj;s_mm.csv ;;;;;ﬁ
] Screens(1/256 Open editor i ;;;;;0 == hSu variable.csv 2021/5/1
i Rename " -
E]-il:;?ﬁ- Communication ‘>ﬁ MQTT Selete : ;;;Hﬁ
f Connections ,’ A Alarm Man: Duplicate Ved : i;
- Cycles /' E Recipes(0/1 Export I’ > ;V'Fﬁ v
5 <=l Tags(4/128) L7 71 Historical D Import Il SAEN): [hSu variable.csv v| | esv Files (e v|
%2 Show All Tags II (o] e
- =4 Add Tag Group l\ J
- %= System Tags \\ "
- 5] oo “\‘ 'l
<2 H5U ; :
& Import ot [& InoTouchPad ? X

Import will be overwrite the data in the same variable name , . ,
select a device: Connection 3 -

whether to continue to import?

Connection_3

Vs Mo OK | | Cancel
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»> IT7000

Step3: Configure/or map H5U variable to HMI controls

e ‘ 5 o N . Elusy OFF
S o

Button_1(BitButton)

o X
General General
F‘r:l:rperltles Read Write
Animations
Events Read Tag |axMCF“mver_Enab|e[ﬂ] - | Read/Write Tag Same
[ ] Cutput Reverse Mode ||n1.rert -
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Start to simulation.

- '
File(f) EQIME) ViewdV) ladder Chan(l) PLCG) Debug(D) Tools(T) Window(W) Help(H)
PEEB XB Qs BEIREIFNEUL@ 46/ 72 FHEE
it AR A s O — | 204 1 L ||[oal] [Chabomsivss ], |
= ot 1 Fat Conment 1 effect
37 1
g T 480
Pl e
4

goooon

s e
IT7000_H3ULhmiproj-IT7070E(800x480)-Inovance Control

' Project Edit Compiler Format View Options Help Tool

Bl == YEEM>QEEDR NS &

: + - 7 X | [aa] H5U |Start Online Runtimer"m
1 o

.’ =[] Screens(1/256) 0 1

L s

! - [F] add Screen

1= . -
@

= =] H5U

:% #- [ m] Embed Screens

- 236
10 #-[=]| Popup Screens _
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H5U support online modification, which allows users to modify program while the PLC is running. The online modification will not
impact the PLC status.

Before using this function, make sure the connection between PC and PLC is good.

The operation process show as below:

1> Select <PLC> = <Online Edit Mode>

File(F) Edit(E) WView(V) Ladder Chartil) |F‘LC|[F‘]| Debug(D) Tools(T) Window(W) Help(H)

EEEEIFTEIEEIDL i 01O R
: 5 5 Fo
HAR+ v [ h DL s [sHcH] O 14 17
Project Manager o x E Online Edit mode(l)
i [E] SBR.OT2_A A o .
Es SER 013 R Compile(C) Ctrl+F7 e 1
ﬁ SBR 030 P Clear Compile Information(E)
El“% Function Block Organize Ladder Chart(F) S LA
[+ == Function (FC)
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2> While get into <Online Edit Mode>, it the current opened project is different than the project in controller, the indication dialog
box will pop up, at this time, users need to check if they open the correct project.

AutoShop x

~ The current praject is inconsistent with the project in PLC: user program
. check is inconsistent!

3> Modify the project according to real demands, after that, click download button to download the modified program to PLC. Take
note, the PLC will not stop running during this process.

|PLC(P) Debug(D) Tools(T) Window(W,]

]E Run(R) F5
-[+] stop® F6
[/} online Edit modew
Compile(C) Ctrl+F7
Compile All{A) F7

Clear Compile Information(E)
Organize Ladder Chart(F)

L. Upload(U)... Fd
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4> Check the output window to check if the online modification succeed.

Information Qutput Window

fputoShop: Communication Meszage
Trformation(Z021-11-02 15:04:00) Download successful!
Tnformation(2021-11-02 15:04:00) Online Modification command executed correctly
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> FB

FB is function block which used to build specified program as a general program block and can be re-used in program. Using the
encapsulated function block, users can save the development time and improve the programming efficiency and quality.

While a FB execute, there could be some variables used in FB, system will assign internal memory for these variables, and these
internal variables will decide the FB status or features. For the same input parameters, there could be different output parameters,
the output result depends on the FB status(or the internal variables).

The usage of FB show as below:

1> Create a new function block--<Programming>-><Function Block> right click and select <New>, then set the function block name in
the pop up window.

EI Programming
|_—__|== Program Block
ﬁ MAIN

SBR_002
SBR_002_MC_CAM

SBR_003_MC_GEAR

SBR_004 MC_Group

SBR 010 _CoE
= SBR.O11.10s
SBR_012_Authority

= SBR_013_Registers
@ SBR_020_ Comms

= SBR_030_ProcessControl
== Function Block (FB

- 5= Function (FC)
El”ﬁ Config Paste

...... ~ Input Filtering
=
------ =t Module Config

Export FB
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> FB

2> Develop function block program.
FB support VAR/IN/OUT/INOUT type variable. VAR is internal usage variable, IN/OUT/INOUT is the input/output parameter of FB,
besides, FB can use H5U soft elements(D/M/R...) as global variable, and at the same time, FB support <Retained> type variable.

HO. I/0 Type = |Hame Data Tupe Initial Walue Power Down Hold |Comment
1|/ TH Input BOOL OFF Hon Retained
20T Cutput EOOL OFF Hon Retained
30T Result BOOL OFF Hon Retained
4 L]

Het 1 Rl
En FARAS
“Q5EDZ1F7" — AuthCode REesult — Result
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> FB

3> Using FB in program
FB can be used in program by selecting from tool box <FB>, or directly input FB name in input box.
Take note FB also support to be used in another FB, H5U FB support multistage nested(up to 8 stages).
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Hat 1
M3000
11

FE authority

Program run
ag, run: ON,
top: OFF

Het 2
M3000
11

“ABCIEFGH" —

Enable p., g _Auth

AuthCode Result — Auth Fesultl

Het Comment

Progrem run

top: OFF

Het 3
M3000

fl

ag, run: ON, =

“BEEDZLFTY —

Enable p, g _Auth

huthCode Result — Auth Result?

Het Comment

FE_tuthority 01

Frogrem run
as, run: ON,
top: OFF

fl
H

futh_Input —

E o
n FB_Authority

Output

Input Result

— Auth_Output

— huth_Resul t3

Het 4

PgihiE3E

»~ | Toolbox L

*[fsel

(- Flow control

[+- Contacts load
[#- Data computation
[+-Data processing
[+- Matrix

[+- Strings

- Clok

| |

EB _dothowx: tar

[ ]| 4] |FB_Autharityl

| B Others
=-FB

& FB_Authority

- FB_ModeManager
- FB_ReadReqgisters
- FB_StateMachine
--FB_TCPSocket

- FB_UDPSocket

- MC_CAM

- MC_Gear

- MC_Group

B-FC

- Library
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> FB

4> FB encapsulation

After a FB tested and verified that it works well, users can encapsulate the FB as a library and export, in this way, the FB can be used
in another project, improve the development efficiency.

Select the FB and right click to <Export FB>, select the corresponding FBs and export path, user can defined the library version and
select if the source code be visible. After click <OK> button, a library file with .fe suffix will generated in specified path.

— - - Export Library W
=== Function Block (FB)
- [FE] MC Name ~
MC_CAM [~] FB_Authority
- [e] MC_Gear [ ] FB_ModeManager
-] MC_Group [ ] FB_ReadReqisters
FE_ReadRegisters [] FB_StateMachine
ST o /e L] FB_TCPSocket
- E) FB_T Open E;E::_UDPSucket
b L g O mc_cam
s _ w
FB_S Paste < N
=--[Fe] FB_N
=== Function Rename
- Export Path:
- [Fd) FC Delete IZI
E'“_T"E Config Export FB | 1 0 [ Source Visble
[ | t Eilt .
P== R Select Instance
LS Module oK | | Cancel |
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4> FB encapsulation

INOVANCE

Back to Contents

In tool box, select <Library> right click to <Import Library>, select the library file, and then the library will be added in the tool box.

=-FB

- Flow control

- Contacts load

- Data computation

- Data processing

[ Matrix

- Strings

- Clock

- MC axis control(EtherCAT & Pulse outp
- MC axis control{CANopen)
- HC axis control{Pulse input)
-Tlmers

- Pointer

- Communications

[+ Others

- FB_Autharity

- FB_ModeManager
- FB_ReadRegisters
- FB_StateMachine
-FB_TCPSocket

- FB_UDPSocket

- MC_CAM

- MC_Gear

- MC_Group

F-FC

Import Library

[=- Library
=l test(1.0)

- FB_Autharity(FE)

- FB_ModeManager (FE)

--FBE_ReadRegisters(FE)

- FB_StateMachine(F8)

-FB_TCPSocket(FE)

--FB_UDPSacket{FE)

- MC(FE)

- MC_CAM{FE)

- MC_Gear(FB)

- MC_Group({FB)

- Stru_AxesGroup(Structure)

- Stru_Axis(Structure)

- Stru_CAM(Structure)

- Stru_Gear(Structure)

- Stru_TCPSocket(Structure)

- Stru_UDPSocket(Structure)
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> FB

4> FB encapsulation
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In tool box, select <Library> right click to <Import Library>, select the library file, and then the library will be added in the tool box.

- Flow control

- Contacts load

- Data computation

- Data processing

- Matrix

[+ Strings

- Clock

- MC axis control(EtherCAT & Pulse outp
- MC axis control{CANopen)
- HC axis control{Pulse input)
-TIITIEFS

- Pointer

- Communications

[ Others

[=-FB

- FB_Authority

- FB_ModeManager

- FB_ReadReqisters

- FB_StateMachine
--FB_TCPSocket

- FB_UDPSocket

~MC_CAM

- MC_Gear

- MC_Group

[#-FC

Import Library

=) Librar
=l test(1.0)

- FB_Autharity(FE)

- FB_ModeManager (FE)

--FBE_ReadRegisters(FE)

- FB_StateMachine(F8)

-FB_TCPSocket(FE)

--FB_UDPSacket{FE)

- MC(FE)

- MC_CAM{FE)

- MC_Gear(FB)

- MC_Group({FB)

- Stru_AxesGroup(Structure)

- Stru_Axis(Structure)

- Stru_CAM(Structure)

- Stru_Gear(Structure)

- Stru_TCPSocket(Structure)

- Stru_UDPSocket(Structure)

Take note:

There is another way to import library.

In the device tree <Function Block>, right click and select
<Import FB> . This way can only import the library with source
code visible, and the exported library can only used in current

Function Bloc
MC
MC CAM Paste

MC_Gear Export FB
MC G
oy Import FB
FB ReadF
Select Instance

FB_TCPSocket
FB_UDPSocket

FB StateMachine
FE ModeManager

MNew

I MEIEIEIEIEIEImIEm
miimlj|m ]| mlJ|m||m]|m||m]|m]|m
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> FC

FC is function which used to build specified program as a general program block and can be re-used in program. Using the
encapsulated function block, users can save the development time and improve the programming efficiency and quality.

The difference compare with FB:

>FC can only use static internal variable, which means there is no internal memory assigned for these variable and the variable value
cannot be stored, in this case, variables in a FC don’t support <Retain> property

>For same inputs, the outputs of a FC is a certain value, for example, sin<x>/cos<x> are very common math function, for a certain
variable, the output value is certain. MC_MoveAbsolute/MC_MoveRelative are function block, in these block there are internal
memory to store the process information, and every time the FB executing, the output value could be update.

The usage of FC show as below:
Create a new FC--<Programming>-><Function> right click and select <New>, then set the function name in the pop up window. Other

operation please refer to FB introduction(use in program/export/import)

Take note: Do not use multi cycle instructions or state related instructions(like motion control/LD*) in FC!

=) == Function (FC

-

=6 |

“_T& Config Paste

....... ha, |FIPL- : =
rt

...... ﬂ MD{ xpD

‘ Elec Import FC
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> FB Authority

H5U use function Prog_Auth to set function blocks/library authority, only specified controller with authorization can use specified
library. In this case, OEM can protect the intellectual property. The authority mechanism working process show as below:

FB authorization verification ¢ “OuBrTEFGH” —| AuthCode Result | Auth Resultl

l Set verification code in PLC T |Ensble proq Auth
|

Reseult=ture Reseult=false

| En PAEAS

Executing FB ’ l Return

Main program ’

“GFEDZ1F7" — AnthCode Eesult

Verification function
AuthCode: Verification code
Result: ON: valid OFF:failed
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» FB Authority

To set the FB authorization, need use a tool called <H5U_AuthManager>, users can find this tool in AutoShop installation directory

> |hFERE » AEBEREEER (D) » autoshop » AutoShop

1

s

- )
£ EmEm =E o 1>Input PLC IP address. Make sure the PLC is
| ] ErrorMsg.xml 2021/9/16 9:50 XML 3785 149 KB connected well with Ethernet cable
|| ErrorMsg_chtxml 2021/9/16 %:50 XML 2= 146 KB t
ErrorM xml 2021/9/16 9:50 XML 378
”?r Sg_EnEm i N == 4 H5U_AuthManger X
GdiPlus.dll 2021/9/16 9:51 RIEREETE -
global.dll 2021/9/16 9:53 RIERFTE
&% H5U AuthManger.exe 2021/9/16 %:50 RIEEERE FjgPLCIP: | 192 . 168 . 1 . 88
|%] H530Communicate.dll 2021/9/16 9:55 R B
- = B |12345679)

2>Input authorization code, it is a 8 digits

numbers set by users IREPLCENE
Firda R E | i E A AbREANE
4 RHES ERARET
4B RENE: | £ R

e
3> Click <Set Authorizati | th

authorization code will be download to PLC
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> FB Authority

After download the authorization code into controller, users need generate a verification code which will be used in the function

block.

4 H5U_AuthManger pd

EHEPLC IP: 192 . 188 . 1 . 88

0 0. (12345678

A PLCER

feEnE | wEEng | HeEns |

| 4 el s I

Click <Generate verification code>, then the
verification code will be generated, in this case,
the verification code is "96ED21F7’.

4 e ER AR

S RS-
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> FB Authority

Open the function block, add the verification function PARAS, the <AuthCode> set as the verification code(’96ED21F7’).

Wet 1 Pl 3%
En FARAS
“96EDZ1F7" — AuthCode Result |— Result
et 2 Pt 133
Input Output
| I J:

Open the program, add function PROG_AUTH. If the verification code not match with the controller, the FB will not execute.

M3000
| |
1T Enable
Progrem run fl Prog uth
ag, run: ON, s
top: OFF
"96EI21F7" — AuthCode Result — Auth Result?
Hat 3 Het Comment
H?D?D FE_sutheority 01
1T En 0
Progrem run fl FB_Authority
ag, run: ON, s
top: OFF Tutput — duth_Output
Auth_Tnput — Input Result |— Auth_Result3 250
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Sub routine category:

T T T

SBR Common sub routine Support up to 1024 sub programs, and the sub program can be encrypted.

External interruption: X0~X3 input interruption, include rising edge, falling edge
and rising/falling edge

Timing interruption: 4 channel (time base=1ms)

Comparison interruption: 1~16

INT Interruption routine

Sub routine executing mechanism:

l Interruption

program
Main program

CALL instruction

SBR program
Internal

transaction
process
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H5U support up to 6 stage sub routine nested. Main program invoke the sub program as the first nested stage, and the invoking in
first sub program as the second nested stage, and so on for other nested stages.

l 1 2 3 4 5 6
Main program " <
Sub program < Sub program < Sub program
CALL instruction N
transaction
process
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» Common Sub Program

In the device tree <Programming>-><Program Block>, right click to <Insert Subprogram>

EI Programming ‘

Program Block

-5 MAIN Block Properties

Insert Subprogram(S)
~[F} INT_0 : N
Eunction | Insert interrupt subprogrami(l}

] [ ]}

Select the new add sub program, right click <Rename> to modify the program name

m

EI Programming

-5} MAIN

E 1
= Cpen(Q) Ctrl + O

-[F INT_001

Function Bloc Copy(Q) Ctrl + C

------ == Function (FC)

I Config

------ ~u |nput Filtering
= N

~-Zf# Module Canf Rename(R) F2

----- ‘ Electronic Cai

= Program Block H Het

] [ ]}

Paste(V) Ctrl + V
Delete(D) Delete

Properties(P]...

------ mﬁ Motion Contr

Verify password
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» Call Sub Program

Using <Call> instruction to invoke the sub program. Select <Call> in tool box, then the instruction configuration assistant window will

pop up, select the corresponding sub program.

Het Comment

o— call
Call Subprogram !
- EtherCAT Devices
=) Instruction Set
S E FE CALL(Subroutine call)
5BR._SUBPROGMAME 1 FC
Var. Hame |‘.l’=ar. Addy.  |[Var| Twvpe | Data Type |Element Comment - Library
L 1 L
Select the sub program name, then the Hat 1 et Comment
instruction will be add to program 257
| | [ CAL SEE_SUBPEOGHAME ]
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» Encryption Sub Program

To encrypt a sub program, users need to right click to select the <Encryption/Decryption>, then set the sub program password in the
pop up setting view.

- et
EI--- Programming Encrypt e
C- @ Program Block
w51 MAIN . . || | An encryption sub program looks different
5 SBR_SubProgNama asswora: with non-encrypted program, and it have
a- [ INT_001 Open(Q) Cirl + O Verify Password: | | to enter the password to check the
""" == Function Block (FE copy(g cirl + C program details.
------ == Function (FC) °

Paste(\) Cirl + V

]“_T‘ﬁ Config
...... e Input Filtering Delete(D) Delete
- =% Module Config Rename(R) F2

----- ‘ Electronic Cam
------ ma Motion Control A:
----- d@b Axis Group Settine

Properties(P)...

. m 'ulluulh_luulh
&[4 H Programming Password verification »
=@ Program Block
& MAIN

|-

' Please input ssword:l:l
(2] SBR_SubProgName patRa

-5 INT_001
...... == Function Block (FB)
Function (FC)

Verify password

Encryption/Decryption

mation Cutput Window BFM Settings

brupt subprogram has no inte

TEMP Curve

may be invalid instruction
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» Interruption Sub Program—External interruption

1>In device tree <Programming>-><Program Block>, select <Insert Interrupt subprogram>

EI Programming ‘

g.... =.= Prog ra rT" n IML’
w5 Mal Block Properties
""" SER Insert Subprogram(s)

Insert interrupt subprogram(l)

2>Select the interruption sub program, right click <Properties> to open the configuration view

:_lii_l-l Pragramming
- m@ Program Block

w51 MAIN

------ SBR_SubProgMName

- INT_001
...... =% Function Open(Q) Cirl + ©
------ = Function Copy(Q) Ctrl + C

=-{!{fg Config

...... _ Input Filt Paste(\) Cirl + V
...... =f Module 1 Delete(D) Delete
----- ‘ Electroni Rename(R) F2
----- Properties(P)...
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» Interruption Sub Program—External interruption

3>In the configuration view, click <...> to enter the interruption event selection view, select <X0(/1/2/3) interrupt> and set the trigger
signal type.

INT 001 % INT_001 X
Interrupt Settings Assigned Interrupts
Interrupt Event "~ Interrupt subprogram  Interruptio...  InterruptPro...

Mot set

Timed interrupt2

Interrupt Event: |Not set | E Timed interrupt3
| Timedinterruptd
X0Input interrupt
Program Comment: X iInput interrupt

¥ 2Input interrupt
¥X3Input interrupt
rCompare merroptr——————

Compare interrupt2
Compare interrupt3
Compare interrupt4
Compare interrupt5
Compare interrupts
Compare interrupt?
Compare interruptd
Compare interrupts
Compare interrupt10
Compare interrupt11

Compare interrupt12
Compare interrupt13
Compare interrupt14
Compare interrupt15
Compare interrupt16

X0Input interrupt
(®) Rising Edge

() Falling Edge

() Rising Edge And Falling Edge
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» Interruption Sub Program—External interruption

4>Edit program in interruption sub program

Project Manager X Het 1 Het Comment
5||§| Temp Project [H5U] ~ M2000
B Systern Variable Table | L SET ks ]
EEEE Global Variable E;?giﬁ:rgJ f;
------ =% Structure ceRs O
------ [_;;_] Element Table Het 2 ek Gomment
------ @ Function Block Instances
----- 8 Variable Table
[—] Programming
5. .
= ue P—rogram Block Het 3 Wet Comment
w51 MAIN
------ SBR_SubProgName
il |NT_001

5>Use <EI> command in main program to enable interruption, <DI> to disable interruption

Het 1 To enbale interruption

To disable interruption
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» Interruption Sub Program—Timing interruption

Please follow the <External Interruption> configuration steps, the only difference is in Step3, select <Timed interrupt*>, the time
base is 1ms, and the range of timing time is 1~1000ms.

INT_001

Interrupt Settings

Interrupt Event
Mot set

Timed interrupt2
Timed interrupt3
Timed interrupt4
X0Inputinterrupt
¥1Input interrupt

¥ 2Input interrupt
¥3Input interrupt
Compare interruptl
Compare interrupt2
Compare interrupt3
Compare interrupt4
Compare interrupts
Compare interrupts
Compare interrupt?
Compare interruptd
Compare interrupte
Compare interrupt10
Compare interrupt1l
Compare interrupt12
Compare interrupt13
Compare interrupt14
Compare interrupt1s
Compare interrupt1s

Timed interrupt1

Tmng ({1 |
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» Interruption Sub Program—Comparison interruption

Please follow the <External Interruption> configuration steps, the only difference is in Step3, select <Compare interrupt*>, H5U
support up to 16 comparison interruption.

Take note, to use comparison interruption, need using specified function block to set the comparison interruption, please refer the
instruction <High speed inputs>.

Interrupt Settings

Interrupt Event

Timed interruptl
Timed interrupt2
Timed interrupt3
Timed interrupt4
X0Input interrupt
¥1Input interrupt

X2Input interrupt
X3Input interrupt

Compare interrupt2
Compare interrupt3
Compare interrupt4
Compare interrupts
Compare interrupts
Compare interrupt?
Compare interrupts
Compare interruptd

Compare interrupt10
Compare interrupt1l
Compare interrupt12
Compare interrupt13
Compare interrupt14
Compare interrupt15
Compare interrupt1s
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H5U English application manuals are not ready, Users can check the error code of H5U in the IT7000-H5U application example,
or check in this document(next slides).

INOVANCE

Basic MC E Cam E Gear oup Motion Control

H5U Error Code

Communication

|0s
Reqisters

StateMachine

Servo drive disabled

— -

10001 2021-09-17 09:57:24 xSetMode write error: 10001, 20 -‘-
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1500 WatchDog Overtime

1501 Undifiend Command

1502 Un-complete Program

1503 Authority Code Error

1504 Empty Program

1505 POU Error

1510 Sub Routine Error

1511 Sub Routine Type Error

1512 Sub Routine Number Error

1513 Sun Routine Address Error

1514 Interruption Routine Number Error
1515 Interruption Routine Address Error
1516 Interruption Routine Property Error
1517 Interruption Routine Timing Time Error
1520 Program Error

1521 Program Type Error

1522 Program Number Error

1523 Program Address Error

1524 Program Variable Quantity Error
1525 Program Variable Length Error
1526 Program Head Data Error

1530 CJ-LBL Label Number Error

1531 CJ-LBL Label address Error

5001 Program Abnormal, part of commands not executed
5010 CALL Command Error: Sub routine number error
5011 CALL Command Error: Sub routine not exist

5012 CALL command Error: Sub routine program nested over range
5013 CALL Command Error: Sub routine return error
5014 Sub Routine invoking and Return Not Match

5015 Interruption program not define

5016 Interuption program interuption quenes overflow
5020 FB/FC Program Number Error

5021 FB/FC Program Not Exist

5022 FB/FC Variable Not Exist

5023 FB/FC nested over range

5024 FB/FC Return Error

5025 Program invoke and return not match

5030 CJ-LBL command LBL Number Error

5031 CJ-LBL command LBL Not Exsit

5032 FOR/NEXT nested over range

5033 FOR/NEXT loop times over RANGE

5034 FOR/NEXT loop times equal to 0

5035 FOR/NEXT not match

5101 Command Parameters Address Error

5102 Command Parameters Over Range

5103 xxxx0001 Error

5104 Command Parameters Order Error

5105 String Command: String Error or Length Error
5110 Pointer Number Error
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5111 Pointer Not Initiate

5112 Pointer point to Empty or over Range

5113 Pointer offset value over range

5114 Pointer point to Empty or over range after calculation
5120 Counter failed to instantiate

5121 Counter Command Comparison value error
5130 Timer failed to instantiate

5131 Timer Command Comparison value error
5140 SFC/STL branch over range

5150 FB command failed to instantiate

5160 Array Index Error: encoder error or not exist
5161 Array index Error: Over range

5600 SerialSR command failed to instantiate
5601 SerialSR command port number error
5602 SerialSR command protocol error

5603 SerialSR command port conflict

5604 SerialSR send data over range

5605 SerialSR send data buffer abnormal

5606 SerialSR receive data over range

5607 SerialSR receive data buffer abnormal

6580 CANopen Axis Command: Invalid Axis No.
6701 Invalid Memory Address

6705 Invalid Memory Size

6706 Data Error: Unreasonable or over range
6711 Invalid variable address

6712 invalid variable size

6713 invalid variable coding
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1011 FPGA initial failed

1012 Interruption initial failed

1013 Timing Interruption initial failed
5200 Non-volatile data error

5238 Alarm: 2038 is coming

5250 RTC not stable

5900 Ethernet IP address conflict
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5300

Initial failed

5301

invalid input filter
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5400 Hardware initial failed

5401 Config data analysis failed

5402 ExtMod slot initial failed

5403 ExtMod Not Found

5404 ExtMod and Config Not Match

5405 ExtMod Hardware Interface Abnormal

5406 ExtMod Software Interface Abnormal

5411 ExtMod No Power Supply

5412 ExtMod Hardware Fault

5413 ExTMod Temperature is too high

5419 ExtMod Input/Output Overflow(up)

5420 ExtMod Input/Output Overflow(low)

5421 ExtMod Input over up limit or output no connection
5422 ExtMod Input over lower limit or output short circuit
5423 ExtMod Input no connection or Output hardware fault
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6300 Input device not assigned to Axis

6301 Axis scaling parameters error

6302 Software limit or rotory prameters invalid
6303 Invalid Axis Counter Mode or Input signal type
6304 invalid input for axis preset func

6305 Invalid input for touch probe 1

6306 Invalid input for touch probe 2

6307 invalid output for comparison output

6308 Invalid pulse width for comparison output
6400 Slave address conflict

6401 Slave offline

6411 Slave abnormal 1: undefined device code
6412 slave abnormal 2: PDO number over range
6413 slave abnormal 3: invalid register address
6415 slave abnormal 5: invalid register length

6416 slave feedback timeout

6421 slave sync abnormal 1: invalid command code
6422 slave sync abnormal 2: invalid register address
6423 slave sync abnormal 3: data over range

6424 slave sync abnormal 4: invalid operation under current status
6425 slave sync abnormal 5: invalid data length
6426 slave feedback timeout while sync
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5500 Modbus-RTU data length have to be 8 bit

6001 Abnormal(01):invalid function code

6002 Abnormal(02):invalid data address

6003 Abnormal(03):invalid data value

6004 Abnormal(04):slave device fault

6128 different station No. between request and response frame
6129 different functoin code between request and response
6130 different data address between request and response
6131 different data value between request and response
6240 invalid map address

6255 request timeout
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6000|No Connection

6001|Abnormal(01):invalid function code
6002|Abnormal(02):invalid data address
6003[Abnormal(03):invalid data value
6004{Abnormal(04):slave device fault

6128|different station No. between request and response frame
6129|different function code between request and response
6130|different data address between request and response
6131|different data value between request and response
6240|invalid map address

6255[request timeout
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9001 Local Axis Estop valid 9122 EtherCAT axis without control word mapping
9003 Over speed(pulse output over 200kHz) 9123 EtherCAT axis without target position mapping
9020 Homing Error: N-limit not mapped 9124 EtherCAT axis without target torque mapping
9021 Homing Error: P-limit not mapped 9125 EtherCAT axis without status word mapping

9022 Homing Error: Origin not mapped 9126 EtherCAT axis without actual position mapping
9023 Homing Error: pulse output over 200kHz 9127 EtherCAT axis without Ox60FD mapping

9024 Homing Error: timeout 9128 EtherCAT axis without actual torque mapping
9025 Homing Error: limit signal error 9129 EtherCAT axis without TP control word mapping
9030 Limit Valid 9130 EtherCAT axis without TP status word mapping
9031 sync error: target output pulse not match with actual output pulse 9131 EtherCAT axis without TP position mapping

9101 Axis Type error or not exist 9132 MC_MoveFeed occupied the probe channel

9102 axis config failed 9133 Axis in virtual mode

9103 invoke MC_Reset when axis no error 9134 Virtual axis TP is on use

9104 axis in unknow statuswhen invoking MC_ReadStatus 9135 No interruption detected while MC_MoveFeed done
9105 Invoking MC_SetPosition while axis running 9136 TP channel occupied while MC_MoveFeed on use
9106 Axis in fault stopping 9137 Filed bus drive without 0x6060 mapping

9107 Unreasonable Parameters 9138 Filedbus drive without 0x6061 mapping

9108 Unreasonable PLCopen state machine 9139 Re-invoke MC_Home while homing

9110 re-invoke MC_Stop 9140 Command target torque over limit

9111 Command linked list lost 9141 Filed bus drive without max vel mapping

9112 Axis No. Change 9142 Estop valid

9113 MC_Reset Timeout 9143 Re-invoke Estop Command

9114 0x6060 write failure 9144 Limit valid when jogging

9115 Invoke MC_Halt when stopping 9145 Target position over 9999999

9116 Axis in online debug mode 9146 Target velocity over 9999999

9117 Command functionality not available 9147 Target acceleration over 9999999

9118 Command acc/dec over range 9148 Target deceleration over 9999999

9119 MC_Jog target velocity over range 9149 Axis in SYNC motion status

9120 target velocity over range 9150 MC_Halt valid

9121 Jog command P/N siganals valid at same tiem 9151 MC_MoveVelocityCSV pulse width over range c/1
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9152 CSV mode without Ox60FF mapping 9228 MC_CamOut mode over range

9153 TP terminal not configure 9229 MC_GenerateCamTable:CAM points array is empty

9200 Failed to get CAM configuration file 9230 MC_GenerateCamTable:CAM points over limit

9201 Failed to get master axis 9231 MC_GenerateCamTable:Mode over range

9202 Failed to get slave axis 9232 MC_GenerateCamTable: Nodes less than 2

9203 failed to get CAM table 9233 MC_Gearln RatioNumberator equal to 0

9204 CAM quantities over range 9234 MC_Gearln RatioDenominator is non-positive number

9205 CAM key points not found 9235 Invoke MC_SaveCamTable while MC_GenerateCamTable on use
9206 Modify master axis while in CAM 9236 Invoke MC_GenerateCamTable while MC_SaveCamTable on use
9207 |MC_CamIn StartMode over range 9237 Failed to open CAM file while executing MC_SaveCamTable
9208 |MC_CamIn StartPosition over range 9238 Failed to write points number while executing MC_SaveCamTable
9209 |MC_CamIn MasterStartDistance over range 9239 Failed to write data while executing MC_SaveCamTable

9210 |MC_CamIn MasterScaling over range 9240 First master position is not 0

9211 |MC_CamIn SlaveScaling over range 9241 First slave position is not 0

9212 |MC_CamIn MasterOffset over range 9242 MC_GearOut Mode over range

9213 |MC_CamIn SlaveOffset over range 9243 MC_Phasing deceleration over 9999999

9214 |MC_CamIn MasterScaling is non-positive number 9244 MC_Gearln deceleration over 9999999

9215 |MC_CamIn SlaveScaling is non-positive number 9245 MC_Camln Periodic over range

9216 |MC_CamIn/MC_GearIn ReferenceType over range 9246 CAM master position over 9999999

9217 |MC_CamIn Direction over range 9247 CAM slave position over 9999999

9218 MC_Camln BufferMode over range 9248 CAM speed over 9999999

9219 CAM table master position not in ascending order 9249 Gear Points is empty

9220 CAM table curve type over range 9250 Master and slave map to same axis

9221 MC_CamOut target deceleration over 9999999 9251 |Master address greater than slave address

9222 |MC_CamOut target deceleration over range 9252 Master fFilter[0] over range

9223 |MC_Phasing target acceleration over 9999999 9253 Master fFilter[1] over range

9224 |MC_Phasing target acceleration over range 9254 Master fFilter[2] over range

9225 |MC_Phasing target velocity over 9999999 9255 Sum of Master filter coefficients is not equal to 1

9226 |MC_Phasing target velocity over range MC_Camln: unreasonable StarPosition and

9227 |MC_CamOut curve type over range 9256 MasterStartPosition(positive direction) 27
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MC_Camln: unreasonable StarPosition and 9412 MC_MovecCircular: CircAxes over range
9257 MasterStartPosition(negative direction) 9413 MC_MoveCircular: CircMode over range
9258 MC_GearOut deceleration over 9999999 9414 MC_MoveCircular: PatchChoice over range
9259 MC_Phasing deceleration over range 9415 MC_GroupStop: StopMode over range
9260 MC_Gearln deceleration over range 9416 Axes group: X axis is in rotation mode
9261 MC_GearOut deceleration over range 9417 Axes group: Y axis is in rotation mode
9262 MC_Gearln acceleration over 9999999 9418 Axes group: Z axis is in rotation mode
9263 MC_Gearln acceleration over range 9419 Axes group: A axis is in rotation mode
9264 MC_Phasing curve type over range 9420 Re-trigger MC_MoveCircular
9265 MC_Gearln curve type over range 9421 Re-trigger MC_Movelinear
9266 MC_GearOut curve type over range 9422 Failed to get axes group
9267 Modify slave while in CAM 9423 Axes group: failed to configure axis
9268 MC_Phasing PhasingMode over range 9424 Axes group: axis in axes group not enabled
9269 Axis not in CAM while invoking MC_CamOut 9425 Axes group: axis in axes group in single motion status
9270 Axis not in GEAR while invoking MC_GearOut 9426 Axes group: axis in axes group in stopping status
9271 Too much master position change in CAM/GEAR(1 EtherCAT cycle) 9427 Axes group in stopping status
9272 MC_GetCamTableDistance Phase over range 9428 Axes group: axis in axes group in homing status
9273 Modify slave while invoking MC_Gearln 9429 Axes group: axis in axes group executing MC_SetPosition
9400 Axis number over limit(Axes up to 4) 9430 Axes group: axis in axes group in debug mode
9401 Axis in axes group in error status 9431 Axes group: axis in axes group get into debug mode while ITPing
9402 Buffer ITP commands over 8 9432 Axes group: Failed to get memory
9403 Axis reused in Aexs groups 9433 Axes group: Target Velocity is O
9404 Lack of X/Y axis in Axes group 9434 Axes group: Target acceleration is(or less then) 0
9405 Z axis not exist in axes group 9435 Axes group: Target deceleration is(or less then) 0
9406 Axes group: auxiliary axis not exist 9436 Axes group: CurveType over range
9407 Axes group: axes group ID reuse 9437 Axes group: Unreasonable AbsRelMode
9408 Axes group: failed to configure axis 9438 Axes group: Unreasonable BufferMode
9409 Axes group: ID less than O 9439 Axes group: Unreasonable InsertMode
9410 Axes group not released 9440 Axes group: Axis in axes group in fault
9411 MC_GroupStop aborted 9441 Axes group: re-invoke MC_GroupStop
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9442 Axes group: Data Buffer is not empty 9509 Axis internal caculation error
9443 Axes group: Cannot form an arc 9510 Fllowing error over range
9444 Axes group: Cannot form an circle 9512 Servo disconnected during running
9445 Axes group: Command buffer is full 9513 Failed to homing caused by servo fault
9446 Axes group: X axis speed over range 9514 Failed to homing caused by offset over range
9447 Axes group: Y axis speed over range 9515 Failed to homing caused by slave lost
9448 Axes group: Z axis speed over range 9516 Failed to homing caused by SDO writing failure(0x607C)
9449 Axes group: A axis speed over range 9517 Failed to homing caused by SDO writing failure(0x6060)
9450 Failed to get axes quantities 9518 Failed to homing caused by SDO reading failure(0x6061)
9451 Internal fault 9519 Failed to homing caused by SDO writing failure(0x6060=8)
9452 Cannot invoke this command in StandStill Status 9551 Failed to exchange control mode
9453 Speed over range 9552 Target velocity is 0
9454 ACC/DEC over range 9601 MC_MoveAbsolute pars abnormal
9455 MC_Movelinear error 9602 MC_MoveRelative pars abnormal
9456 MC_MoveCicular error 9603 MC_MoveVelocity pars abnormal
9457 MC_GroupStop error 9604 MC_Jog pars abnormal
9458 MC_GroupPause error 9605 MC_MoveVelocityCSV pars abnormal
9459 X axis is running in other group 9606 MC_MoveBuffer pars abnormal
9460 Y axis is running in other group 9607 MC_MoveFeed pars abnormal
9461 Z axis is running in other group 9608 MC_Stop pars abnormal
9462 A axis is running in other group 9609 MC_MoveTorque pars abnormal
9463 MC_GroupStop:axis in axes group in other sync motion(CAM or ITP) 9610 MC_Halt pars abnormal
MC_Movelinear/Circular:axis in axes group in other sync motion(CAM 9611 MC_MoveSuperlmposed pars abnormal
9464 or ITP) 9612 MC_SyncMoveVelocity pars abnormal
9465 MC_GroupPause:axis in axes group in other sync motion(CAM or ITP) 9613 MC_SyncTorqueControl pars abnormal
9501 EtherCAT servo error 9701 Failed to apply memory for encoder axis
9502 Servo drive disabled 9702 Invalid encoder axis type
9503 Limit valid 9703 Axis config failure
9505 Failed to modify control mode 9704 No config for 'Counter operation command' of encoder axis |0 mapping
9508 failed to homing 9705 No config for 'Counter status' of encoder axis |0 mapping 274
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9706 No config for 'Encoder present position' of encoder axis |0 mapping 9732|Xn1 not config as touchprobe
9707 No config for 'Pulse rate' of encoder axis |0 mapping 9742|No config for 'Compared mode' of encoder axis |0 mapping
9708 Encoder axis: pos limit not greater than neg limit 9743[No config for 'Compared pulse/time' of encoder axis |0 mapping
9709 Encoder axis: pos limit over 2147483647(pulse unit) 9744{No config for 'Compared size/step' of encoder axis |0 mapping
9710 Encoder axis: neg limit below -2147483647(pulse unit) 9745[No config for 'Compared point value 1' of encoder axis 10 mapping
9711 Encoder axis: rotation mode cycle over 2147483647 (pulse unit) 9746[No config for 'Compared point value 2' of encoder axis 10 mapping
9712 ENC_Counter: exchange axis mapping while command valid 9747|No config for 'Physical output status' of encoder axis |0 mapping
9713 GR10-2HCE fault 9748[No config for 'Compare error code' of encoder axis |0 mapping
9714 Encoder axis: failed to reset fault No config for 'Current compare number/position' of encoder axis 10
9715 invoke ENC_Reset while there is no encoder axis error 9749mapping
9716 ENC_Preset: TriggerMode over range 9750|Single axis array comparison command failed to get array address
9717 ENC_Preset: position over 9999999 9751]Axes array comparison command failed to get array address
9718 No config for 'Physical output command' of encoder axis |0 mapping 9752|Fieldbus encoder axis not map to a slave
9719 Encoder axis:Preset value or comparison output value over pos limit 9753[Axes array comparison command not map to same slave
Encoder axis:Preset value or comparison output value below neg 9754)|Axes array comparison command X axis not map to chO of slave
9720 limit 9755|Axes array comparison command Y axis not map to chl of slave
Encoder axis:Preset value or comparison output value over 9756[Yn0 not config as comparison output
9721 2147482647 or below -2147483638(pulse unit) 9757|ENC_StepCompare:StartPosition over 9999999
Encoder axis:Preset value or comparison output value over(or same 9758ENC_StepCompare:EndPosition over 9999999
9722 as) cycle value(rotation mode) 9759ENC_StepCompare:abs value of Step over 9999999
9723 ENC_TouchProbe: ProbelD over range 9760Encoder comparison output command 'Parameter' over 9999999
9724 ENC_TouchProbe: TriggerEdge over range 9761|Encoder comparison output command 'Mode' over 9999999
9725 ENC_TouchProbe: TerminalSource over range 9762|Encoder comparison output command time over range(time mode)
9726 ENC_TouchProbe: TriggerMode over range 9763|ENC_StepCompare: Step is 0
9727 No config for probe statusword of encoder axis 10 mapping 9764ENC_StepCompare: StartPosition is same as EndPosition
9728 No config for probe position feedback of encoder axis |0 mapping ENC_StepCompare: Step is negative value while StartPosition <
9729 No config for control word of encoder axis |0 mapping 9765|EndPosition
Encoder axis: probe window first position greater(or equal to) than ENC_StepCompare: Step is positive value while StartPosition >
9730 last position 9766[EndPosition
9731 Xn0 not config as touch probe 9767|ENC_ArrayCompare: Size over range 2¥5




9768 ENC_ArrayCompare:target position over 9999999
Current axis is on single comparison process cannot aborted by array
9769 comparison command
9770 EtherCAT slave offline
9771 Fieldbus encoder axis is in offline debug mode
9772 Digital input not config as preset position functionality
9773 Comparasion commands: Parameter over range(pulse mode)
9774 2HCE model fault while invoke comparison commands
9775 Set position below 0 while in rotation mode
9776 YOO not config as array comparison output
Current axis is on array comparison process cannot aborted by single
9777 comparison command
9800 Cannot read the quantities of axes
9801 Axes quantities over range
9802 Axis internal memery assigned failure
9803 Axis failed to get parameters
9804 Failed to get slave
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8001 Failed to read master info

8002 Failed to read slave info

8003 EtherCAT start timeout

8004 Failed to apply master

8200 Failed to write SDO to slave

8201 Slave lost while fieldbus running
8202 Slave swith to non operational mode
8203 Slave state machine switch failure
8204 Slave type not match

8205 PDO address error

8206 PDO length error

8301 Failed to switch to INIT state
8302 Failed to switch to PreOP state
3304 Failed to switch to SafeOP state
8308 Failed to switch to OP state

8310 FMMU unit config error

8311 Mailbox config error

8400 ECTA config error

8401 ECTA hardware error

8402 ECTA extension module error
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