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Page 2 Operations Manual Work Bench v5

1 About this Manual

This manual gives a brief overview of the major functions of the front-end tool named
Work Bench v5! The given information should enable the user to set-up and run
typical applications like Velocity Control and Position Control Mode. Further more
basic tuning guidelines and Help-functions are given as well as recommendations for
data backup. More detailed information and advices can be found in the help-file
(press F1) of the Work Bench in parallel to this short form manual!

If the application requires further specific support please contact your local distributor
or Harmonic Drive directly! It is recommended to inquire for support during
commissioning the drive system in case you are not familiar with this drive system or
if your expertise in terms of the software handling might be limited. Harmonic Drive is
prepared to offer this support on special request.

Legend:

This is an INFORMATION sign.
By observing this information whilst installing the drive
future-operating problems may be avoided.

This sign means ATTENTION.

Information in an ATTENTION box must always be
observed otherwise dangerous situations for equipment
and personnel may result.

2 Introduction of Work Bench

The front-end tool Work Bench v5 is a software package designed for setting up SC-
610-series servo controllers. These servo controllers are prepared to drive the
Harmonic Drive AC-servo actuators (ex. FHA-C-series). The software as well as the
documentation is supplied on CD-ROM or via the Internet.

www.harmonicdrive.de -> for product information

www.supportme.net/harmonicdrive -> for downloading the Work Bench and Firmware

Major functions are:
- Drive set-up with the help of the commissioning wizard
- Auto-tune and fine-tune functions
- PLC-programming
- Programming of 16 or up to 256 pre-set positions
- JOG-Mode
- Data-Recording
- Parameter-Backup
- Extensive Help functions incl. Supportme.txt for Email
- ActiveX library available for interfacing to PC-programming environment

Harmonic Drive AG 900113 01/2003
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3 System Requirements

Hardware requirements (minimum):

Processor: Intel Pentium / 133 MHz

RAM: 32MByte

Hard Disk Space: 40Mbyte

Screen: 800 x 600 (min.)

Recommended: Intel Pentium 11, 64 MB RAM, 200 MHz, and 60MB hard disk
space free

Software requirements:
Recommended: Windows 98, Windows ME,
Windows NT (Service Pack 6), Windows 2000 or Windows XP

The Internet Explorer 4SP2 or higher must be installed!
Explorer 5.5 and Service Pack 6 are recommended to

avoid problems with NT4.0!

4 Installation Guidelines

Please contact your administrator prior to installation in order to check your privileges
for executing a new software installation.

To install the Work Bench software on your computer's hard disk, please follow the
sequence described below:

1.) Start Windows. Make sure, that no other programs are running, while Installation
of Work Bench is done.

2.) Place Installation CD ROM in your computer's CD ROM drive.

3.) Look for your CD ROM drive and double click on Setup_xxxx.exe. (xxxx: Build
version)

4.) Please proceed according to the demands from the installation process, given by
the install shield.

5.) Reboot your computer after successful installation

After installation process is finished, a Work Bench Icon is created on your desktop.
Double clicking this icon will start the Work Bench set-up program.

Harmonic Drive AG 900113 01/2003
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5 Software Structure

5.1 Main Menus

orkBench v5 - [New Project] - Scope

| File Edit wiew

Tools Program  Window Help

|+ | @ o o Current k|| sc-e10-2-a88H | [ FHa-17c-100-L | [Pasition Hﬁ P ) “ & ”EL H & L&
- o e oy ey E— -
= Dol zd FRGe Rt o Capmredata available) Az 0 ‘I
etup

Application

&

Diownload Firmware. .
Install System File...
Upload Capture Data
Reset Controller

Operating Mode

Welocity

Welacity Errar

Haming Memory Usage. ..

Actuator Type

Linpoerk Gorfidhe

Up|aad Gontauration Farameters:

Edit & Debug

Soope

Parameter Table 4
Sayedfive patameters

Fallowing Ermor

Controller Type

Options. ..

]
Inpuits
& Fuwad Lirnit

Tools-Menu with

Outputs
i@ Global Emrar

Control Mode @ Rewlimt ¢ Diive Enble
. @ Home @ Drive Ok
selection and & DiveEnadle
Toolboxes for handling of the I i
Setup and Parameter Table BRem  BHL
Application
Monitoring
~E ~m
=F = Pus {110y, Meriar'y, Carns /

\SC-EID 11O [Hiperface Build 5024 | ,_

gl start| [ Miciosalt Word - 300113_... |[ 55 WorkBench v5 - [Ne... FENLSOFSEHEH 140
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5.2 Tool Boxes (Set-up and Application)

Operating Mode:
a) Position/ pulse-follower
b) Speed mode
c) Current mode

Fine-tuning:

a) Current loop

b) Speed loop

c) Position loop (if applied)

Parameters:
Overview of all drive
Parameters

Edit & Debug:

a) Direct access to the drive
via terminal mode

b) Edit and test a Mint-
Program

Presets:

a) Programming the position
table (move profiles)

b) Programming pre-set Jog
speeds

PLC Task:
Programming of PLC
functions

Setup

Application

Setup

Application

Far Help, press F
.

Drive Setup:

a) Select motor

b) Select feedback

c) Confirm motor and drive

Autotune:

a) Calculate current loop gains

b) Measure motor inertia

c) Calculate speed and pos. loop
gains

d) Feedback calibration

Digital 1/O:

a) Configuration High/Low active

b) Assignment of input no. and
function

Homing:
Specification of the Homing procedure,
See also the position table in “Presets”

Scope:

a) Upload capture data from the
drive (current, speed, etc.)

b) Save capture data to file

Jog:
Controlling the drive by software
in terms of test movements

Error Log
List of errors (logged and cleared)
with time information

Harmonic Drive AG

900113
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5.3 Monitoring

The monitor functions can be enabled by select “Scope” from the “Application”
toolbox!

Axis-Tab

ks B Fixed configuration for indication of major
axis condition in ex.: Velocity, Position,
Inputs, Outputs and Dip-switches

Yelocity Erar

Pogition

Following Ermar

Effart

Mm
Inputs Outputs

% Fwd Limnit @ Gilobal Error
%@ Rev Limit o i e Eratle

% Home @ Drive OK
i@ Drive Enable

= o DIP Switches
i@ Stop i@ Enable

@ Reset @ Hold

axis (T[3', Manikar'y Corms /

I/O-Tab

L3
x

Lt e Fixed configuration showing each input and

Bank 0 = Bank 0 =

oo (oo ¢———  output condition for diagnostic purposes.
a1 a1 Please refer to “Digital I/0” in the tool box
@2 @ 2

i “Application” for programming the digital I/Os!

:

\ Asis ), 1/0
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Monitor Tab

ETA - * . . .

iy e Flexible configuration can be done
(=R = elocity s - .

EEEEERGE depending on the users request. Max. 6
Damencveocty W0 B parameters can be indicated
BT simultaneously.

Measured Pogition ™ Axiz0 7

Following Error > Awis0 T

m All above selected parameters can be
| Y captured and saved on file by “Start
= 5555855 Capture”. The time range must be
Temperatue specified before capturing.

LCapture:

Interval 1000 e

LDiuration: 500 ms

Cyclic [~ Start Capture

\ Axis’, 1f0% Monitor Comms /

Comms-Tab

ET I - <

pcd.. | Edt. |Daete| 2]

Addr Diescription
1 MyPos

Yalue: 5.00

Walue
04— |

Allows specifying variables inside the
comms-array, which can be accessed via
the serial interface at single axis
applications or by multi-drop wiring
between each connected drive.

Please refer to Online-Help
“Comms” or “Comms Protocol”!

Index

Harmonic Drive AG
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5.4 Help-Functions

5.4.1 Online-Help

JFlIe Edit Wiew Tools Program  Window

No Errars

Haming

[
F

WorkBench ¥5 - [Hew Project] - Scope

JF\Ie Edit Wiew Tools Program ‘Window Help

@ About WorkBench v5...

Help Topics

Supportie

On the Web 3
e data av

Tip of the Day...

Online-Help-Functions:

b) Index
c) Search

a) Navigator/ Contents

Press F1 or select ,Help“ and ,Help-
[I%il= Topics® to open the Online-Help

N T

Inhalt | Index | Suchen

ntroducing Minthd T Il
@ Frogram Structure
@ Code sample: *Y Tal
0 tinthd T Programming Lat
Bl ) workBench +5
@ Introducing Mint Wwar
9] Tookars
@ Menu system
@ Windaws - hawe they
7] Projects
2] User units and soalin
7] workBench v5 Ener
= ([ Starting WorkBench
@ Opening dialog b
[7] FlesDrivell, SC6
(7] NestMowePCl
@ MNextMoveBx
= @ Commizsioning Wizar
Wwelcome
= ([ TooBox
[7] Teolbox
Q Drive Setup
@ Operating Mods|_|
@ futotune
Q Fine-tuning
@ Digital 120
@ Parameters
Q Haring
@ ErorLog
@ Edi & Debug

Q Scope

L3 F'TSEtS 'l
3

® 5 & B
Aushlenden  Suchen ZiTich orETts Drucken  Optionen
.

Harmonic

Drive®@

IMPORTANT NOTICE:

Harmonic Drive take responsibility enly for the below named SC610-series drives. The
SC4H10-series are fully supported and serviced by Harmonic Drive. The available functions
and interfaces are described in the Operations Manual of the product. Please contact
Harmonic Drive if one of the other mentioned products is required for your application!

Quick start:

+  |want to commission a new FlexDrive’, SCH10 or MintDrive

Introducing MintMT

MinthT is a structured form of Basic, custom designed for either serva or stepper mation control
applications. It was devised to allow users to quickly get stanted with simple motion cantrol
programs. In addition, MintMT includes a wide range of powerful commands for complesx
applications

Supporting a Basic-like structure, MinthT includes a number of motion-specific keywords which
allow control of rotor position, speed, torque, interpolation and synchronization of multiple axes.
Full software control over the fundamental servo loop gains is also possible. For descriptions of

rach MintMT kevwnrd see the Kewvwnrrds spctinn

-

us ~

ms

Start Capture

For Help, press F1

i Start| 7 Microsolt wiord - 900113_.. | 55 WerkBench v5 - New Prol. || 2 HDAG Help

—F =

T

lonitor [ Camms

|SC-610 [I0 jHiperFace Build 5024 [

J o [ [

FINE2AFSBOHOWE 1220

Harmonic Drive AG
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5.4.2 SupportMe

WarkBenct. v5 - [New Project]

View Tools Program Window Help

M o 27 | Mo Errors #xis 0

“ 3% | [ sc-st0z-amen | [ Frac17cioot | [Posion | P }‘

C SupportMe = s |@se. | 8o |

Supportlie

Date and Time: Freitag, 16. August 2002 10:36:12

WorkBench
Build mumbex: 38
ActiveX Contzol: MintController Control for MintHT Build 5024
Registerad compilers: 5. 6, 7.3, 8.3
gysten Refresh Rate: 500 ms
Operating System
Uindows NT 4.0 (Service Pack &)
Approx Processor Speed: 53 MHz
Total Memory: 120420 Kb
Available Memory: 46564 Kb
Common Controls: 5.81
Internet Explorer: 5.50

Internet Connection: LAN, wia Proxy, BAS present, Configured
Firuvars

#C-610 /I0 /Hiperface Build §02¢

Bootloader: H-Flex/I-Flex Eootloader vl.l

Cowpiler Target Format: &

Interprater Version: 3

Comwunication Settings

Fort: comL
Spead: 57600
Channel: RS232
HodeNunber: z
Feedback
Type Hiperface
Type: Z7H (Multi-turn absolutel

Serial Muuber:
Program Version:
#ine/Cosine cycles per revolution:1024
Absolute counts per revolution: 32768
Max wnigque revolutions: 2036

DE00Z0340
SCMEIT_01.HEX 10.10.0

Controller Hardware
Drive Info

Applcation

Wiew and action Supportie details [SC-610//10 JHiperface Buid 5024

g Stant| B Mizrosoft wiord - 300113, [[5 WorkBonoh 5 - [No_

I | |
FIN

The function “SupportMe” saves the complete configuration data into a file, which can

be sent (by email) to the supplier for technical
info like:

Date and time

Work Bench version

Operating system

Firmware version

5.4.3 Online-Help for Fine Tuning

support. This file contains important

Feedback type

Drive production data
I/O programming
Error log

Press ,?“ for further

Vv [ Ee B ESE| & ”

e e 4 2 @ ?‘/ information about the
— 'i:j::ndj:dmg;zj:han I Zuiick. WG Drucken  Optionen - Spesd Cottrol Torms tu n I n g p ro Ced u re
Zu suchendes Schilizselwor: Speed tab Ex\FPiIHTDP ;;U%IEZ
Seedic Auis 0 = If you are using a multi-axis cortro xglEMFEV: Egg
NexthioveBx”, remember to select an axis firstl KVDT 0.00

SPEEDDEMAND

SPEEDERROR
SPEEDERRORFATAL Speed Control Terms
SPEEDREF This area allows you to enter values for the speed loop gain parameters:

SPEEDREFACCELTIME
SPEEDREFDECELTIME
SPEEDREFENABLE
SPEEDREFERRORDECELTIME
SPEEDREFSOURCE

SPI

KYPROP = “elocity Proportional Gain

K¥INT = Welocity Integral Gain

KYTIME = Measured Welocity Filter Time Constant
KYDERIY = ‘elocity Differential Gain

SPL

SPLINE K¥DT = Welocity Differential Gain Filter Time Constant

Spine and PVT

SPLINEEND

SPLINEINDEX Calculate button

SPLINESTART ‘WorkBench v5 can autoratically create suitable walues for you. Click
SPLINESUSPENDTIME Calculate... to display the Bandwidth dialog. Adjust the Autotune Bandwidth
SPLIMETABLE slider for a slower or faster response and click OK. WarkBench v will

SPLINETIME |

automnatically create suitable values for the gain parameters. The Reset

GPT button can be used to reset the slider to its default value

Sy window

ol
Anzsigen

+  Click Apply to send the Speed Caontrol Terms to the controller.

]

MNaote: Calculating values using the Autotune Bandwidth slider will also set

o) Calculate

Load Model
Inertia 0.00009550 kg
Damping: 0.00080328 | Nms/ad

Measure

Profile Parameters

The Online-help will
show the relevant
information according

Accellins 000 |ms
Decelime: 000 ms to the Selected tunlng
Test Parameters

MovTpe. rovcas = tab below!

Speed %

Distance: 0.00 uu

Duatian: :

Go

~u = hd |
Application [ /7 iz =]

Speed

For Help, press F1 [SC-610//10 JHiperface Buid 5024

g Stant| Y Mizrosoft wiord - 300113, | 5 WorkBench v5 - New Proi.|[ 5/ HDAGHelp

I o
FINA#EBSHSEH 13

Harmonic Drive AG 900113
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6 Drive Set-up | (Example Procedure for Velocity Control Mode)

Important Notice:
- This procedure is typically not required since the basic drive set-up is
prepared ex factory Harmonic Drive
- This set-up procedure is only recommended in case major changes
concerning motor type or operating mode are required or the drive has been
set to the initial “factory defaults”

a) Start Software by double click on icon ,Work Bench v5* at the desktop

b) Start Menu Work Bench

‘WorkBench v5 %]
WorkBenchl5 @
— Becent Projects: .
Start Mew Project...
Browse for Poject.._| Click on ,Start New Project®
Dema Made |
Help |
[pem Becent Frajest I Esit WorkBench |
c) Select Controller
Sl e ,Only scan COM1“ in case COM1

Click. 'Scan', or choose a contraller fram the list. For a contraller with /

out-of-date firmware, 'Select’ is replaced with 'L pdate firmy

on the PC is in use

Only zcan COM1 Add Specific Controller... |

SearchuptolNode 2 | \ CIICk On ,,Scan“ and eStab“Sh
Bt o Hedove L. done communication with the drive

Controllers found |

SCE10{Node 2] on COM (R5232) al 7600 Baud f——

Wait until SC-610 is indicated

Activate ,Launch Commissioning Wizard"
| andclick on ,Select”

Attention: In case communication can not established please check:
e |s the correct cable applied and properly wired?
e |s the PC-interface working correctly?
e |s the drive powered up? (230V or 24V at units with connector
terminal for X1.9 u. 10)

Harmonic Drive AG 900113 01/2003
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d) Commissioning Wizard - Welcome

‘WorkBench v5

Commissioning Wizard Hayngonic
Welcome Drive
‘Wizard Steps

.Factory Defaults*

should not be used in
normal case. All data
will be lost otherwise!

‘Welcome to the Commissioning Wizard

This simple. step by step guide. will assist you In configuring your drive and mator o your applisat

1f starting a new applicalion, tis recommended vou petform factory defaults. If yo
then do not perform the factor default optin, by clearing the check bo b

Teturing to modfy a previous configuration

i
]

&1 Before confinuing, you should have completed the following
Feedback
o Fread carefull the Installation manualprefided with the control in s entirety.

o Ensured that the contiol is witgdefTectly according to those instructions and any local wiing regulations
Fable. your maching Emeigency Stop and any other safety controls work conectly

o Disconnected the seffils) fiom any mechanics. removing belts. couplings stc

Chaose yaur preferted measurment spsten:
I {am starting a new applcaton. Fieset memory to factony deraits ( # Metic  Inperial

S S Continue with ,Next

The manufacturer accepts no liabiity for damage caused to machinery, or any injury caused as a result of its use or mis-use.

<ok [ weiers I*emgsle\lenl Abbrechen | Hife

e) Commissioning Wizard - Network

Commissioning Wizard Hal‘ﬂg(;)ﬁll_zl Set the Node Id to:

Network Dive@® 2 at single axis applications;
2 or higher at multi axis

. applications.

Netyork Configure your network settings Confirm th|S SeleCtIOI"I W|th
the DIP-switch AS1-1~4!

Node 2 = 1~4 OFF

5 - Select the baud rate:
Famahook Seiel et e =] B 9600’ 19200, 38400, 57600
Default is 57600!

Continue with ,Next*

Commissioning Wizard - Select your Motor

Select motor type, size
-3 and gear ratio

Commissioning Wizard
Select Motor

Select your Motor

“You can choose your motor in one of three ways - by Catalog number, Specification nuy
a "Custam" motar for ane that does not exist in the database.

ffor Rotary motars only] or by defining

 elect mofor by Cafalog numbes FHA_RINT7C  Eiggso B &

Harmanic Drive AC Hollow Shaft Actuator

 Select mator by Spec. number Sl e ¥ | 0sTNE R -

| would ke to define 2 custom motor

< Zurlick I ‘weiter » I Feitle) cizlz) Abbrechen Hilfe.

Harmonic Drive AG 900113 01/2003
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g) Commissioning Wizard - Confirm Motor and Drive

[Commissioning

Commissioning Wizard Ha_rngonic
Confirm Motor and Drive

Corfitm Motor Information - if wou have selected a motor from the database. bake the time t confim the data matches that of your
motor. For a custom motor. please il in the data belov,

For inductance, resistance and voltags constant, i this information is not available or you are ursure of the units specified by your
motor supplier, aLtotuning can be used to measuie this information

Corfirm Drive Information - the: dhive information s cisplayed below for your referencs

F

[
o
ET
e
(o
B

I
|

Confirm the system configuration by means of motor and drive
data and continue with ,Next*

h) Commissioning Wizard - Feedback

[Commissioning

Commissioning Wizard Set ,,Hiperface-
Feedback Drive Resolution” to
8192

Motor Feedback. - the moter feedback device (Resobver, Encoder ete.] resalution i thown below. Please ches
specified resolution per rev of the motor is conmect. Encoder manufacturers often state this information in Laes

court 4 times this value if it supports quadrature counfing

Counts per motor res - note that the Drive will count 4 « the resolutigp-

Continue
with ,Next"

Harmonic Drive AG 900113 01/2003
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i) Commissioning Wizard - Drive Setup Complete

rd - Step 5 of 11 - Drive Setup complete]
Commissioning Wizard
Drive Setup complete

Drive Setup complete

You can retun to maiy of review any of the setfings you have made, at any time by choosing the "Diive Setup'"
icon in'the "Setup” toolbox withaut having to run the Commissioning Wizard again

The next few steps will guide you through configuiing the mode of operalion [Cunert, Speed of Puise Follower / Fosition) , and
then guide you thiough the Aulotune process, sfter which the Diive is ready for operation

Configure

1. Dperation Made
2. Current Control
3. Speed Conol

4. Position Control
5. Analog Input

6. Autotune

Click Mest to confinue.

Commissioning Wizard
Operating Mode

Operating Mode
Select the made in which the Diive is intended to operate for your application

- Posiion Control? Pulse Follower
-Speed Contiol
- Cutrent Corticl

Note you can change this mode later i you wish, from the Tool menu and Toolbar,

e for Pulse Follower [Step & Direction), Encoder
ig (Giearing), Preset Positions or Mint progranming.
%t use with positioning applications that require high dynamic
perfrmance and accurate position control

Select this mode for posiioning applications where an extemal
coniral system will provice the speed demand. The nomal
canfiguration will Lse the analog input ta drectly cantral speed

Select this mode for positioning applications where an extemal
canirol systern will pravide a curent demand. In this mode the Torque
[retary molors) or Force finear motors) of the malor will be diectly
propottional ta the command.The nomal configuration wil be from
the analog input,

Hayngonlc
Drive

Hayngonlc
Drive

Select your desired
Operating Mode:

Ex. ,Speed Mode* or
“Position/Pulse.. *
(See also chapter 6.3)

Continue
with ,Next"

Harmonic Drive AG 900113
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k) Commissioning Wizard - Current Control

rd - Step 7 of 11 - Current Con
Commissioning Wizard Haym@onic
Current Control Drive @

Wizard Steps

Confirm the
application max.
current in respect to
the actuators max.
current!

Current Control

Select the source of the Cunent Command, for example analog Input 0. Nole if using the conirol in Speed o1 Posiion mode, this
sefling is only walid  pour application willswitch into Cutrent mode during operation.

The motor and drive peak curtents are shown below. YYou can adjust the application peak current the diive wil deliver to the
motor for vour application. Note you cannot select a curtent areater than the peak cunent imit of the motor or diive.

The cperation af the averaad (B pratection function can alsa be selected belo. This pratects the mator under stall o exg;
Inad conditions

Source of Current Command: - Current Limit
Application Peak Curent [1.6 Amps RMS
Fofils P

Motor Drive.

In curent mode, the current command ean be contiolled

vis & s furcon, The 9t o e/l and Fadurdersnor | g Curert: [0800 | [ZE00 Amps RS
condiians can be configured below. The urits are in ms for ateduren P

100% of rated curent,

Fise Time: [0 ms
- Overloar Proteetion Function—————————————
Fall Time: [0 ms H
& Tiip and disable i [t level ¢ reached CO n t| nue

Eror Decel Time: [0 ms ¢~ Reduce peak to motor nominal if Pt level is

. 13
teached [Fold Back) th N t
with ,Nex

czuiick [ weiter> Foiipieien || abbiechen Hie |

Peak Current:  [1.500 5.000  Amps RMS

e &
i@ Start| |55 WorkBench v5 - [Co... [ Micosoft Word - einstellan \ FU@NT ST D 5

) Commissioning Wizard - Speed Control

arkBench v5 - [Com, rd - Step & of 11 - Speed Cantral]

Commissioning Wizard Ha_rngonic
Speed Control Drive @

Wwizard Steps

Confirm the
application max.
speed in respect to
Speed Control
Select the source of the Speed Command. for example analog Input 0. Mote if using the contralin Current or Pozition made, this th e a Ctu ato rS m aX-

sekting is only wald i your appliation il switch into Speed mode duing operation.

The Speed limitatians of masimum Encader hequency [f applicable] and DIC bus volkage are shawn below. You can adist the S pe e d |
application max spesd as you require. Note pou can not select a speed greater than any of the limits shown -

~Application Mas Speed
Source of Speed Command: ppication Max Spee

Speed Ramp Function Applicalion Max Speed [420000 | RPM

The Spead can be controllsd via & ramp furction

generator. The Accel/Decel time and Decel time under
erion condiions can be configured below, The urits are in Over Speedtiplevel [T10 %
ms to 100% of application Speed

feeel Time: [0 ms Mas Motor Speect [B00.00  APM
Decel Tme: [ me Contlnue

Mar Thearetical Speed. [TEDD00 . APM
D Busvoks)
Ermor Decel Time: [0 ms Wlth NeXt“
”
<guiick | weixsr | Fetigeiele || Abbrechen Hite |

@ Stant| |55 workBench v6 - [Co. | T Micrasoft Yord - sinstellan ‘ FHANF ESTH G 0306

Harmonic Drive AG 900113 01/2003
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m) Commissioning Wizard - Position Control

% WorkBench 5 - [Commissioning Wizard - Step 9 of 11 - Position Control]

Commissioning Wizard Haym@onic Sca“ng:
Position Control Drive

a) Uer unit: Revs(r)

= 32768 counts

b) User time unit =
60000 ms

Result:

Programming and
indication of position in
R revs and speed in rpm in
srmmmerrs U ST the monitor of the Work
‘fg%é%%j%g;ilpulsenlEncnderlnl\nw\ngcana\sn w CREET s BenCh

Followe [ &us Encoder ~ = e [ ‘m\
N f— e secelTineloSPEED [57 s «

i i \ Select ,Preset Pos...“ for

using the position table
awick [ | et | e | as shown in chapter 6.3

Wizard Steps

Position Control

Select the made of posiion contiol belaw. Mint Programming. Preset position or Pulse fallowing modes [Step and D
Encoder folloning). au can also specify your SCALE factor [see help for more detaiks], choose the measureny
display. and define the pasiian cantraller Acceleration, Deceleration. speed and tolerances.

@ S Eoriot sl
T user unit uu) |Revs [ w| = [32768  Cou
60000 s

" Preset Positions 1 user time unit [uty) =

il

#stan|[5% WorkBench v5 - [Co... || Y Miciosoll Word _einstellan FIANTESBOE 0 Contlnue W|th ,,NeXt“

n) Commissioning Wizard - Operating Mode/ Analogue Inputs

% WorkBench 5 - [Commissioning Wizard - Step 10 of 11 - Operating Mode]

Commissioning Wizard Haym@onic
Operating Mode Drive @
‘wizard Steps

Gain factor allows
adaptation of the
reference between
demand voltage and
rrr— motor speed.

- Analog lnput Fiter See below an

Analog Inputs

The analag input can be setup to suit diferent configurations such as +/-10V, 10V, +-5V aperation. Use the camman sstiings
{0 select appropiste Gain and Offset values. Allematively these can be set manualy

How this relates to velocity or current is shown under speed and current mode effective sealing

The Gain muliplies the analog input value by the
percentage walus. A gain of 200% for examy
range on the input

3 [T e . example for FHA-17C:
i ~Speed and Curent Mode E ffective Scaling

The Offset setting allows compensation for norvzero’ values
Dpereting ade o the input o ta shift the ‘zero" value. for sxemple (107 Speed Modeper 1v: [#80.00  RPM

bidirectional operation

3 Amps RMS
Offset: [0 E3 % Cunent Mode per 1% |0.16 P

Cunent Contral

<zuiick [ wiiters | [Feiioile | | Abbrechen | Hile

Gain [%] | Speed | Speed | Speed
[1V] [9V] [10V]
90 432 3888 4320

ﬂ”m T Miciosoft Word - einstellan ’m 1 00 480 4320 4800
110 728 4752 5280

Confirm Analogue Inputs with ,Next®
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0) Commissioning Wizard — Operation Set-up Complete

Commissioning Wizard Haym@onic
Operation Setup complete Drive

Operation Setup complete

428 You can mociiy or review any of the settings you have made, al any time by choosing the "Dperating Mode' icon in
%3 the "Selup” toolbox ithout having (o 1un the Commissioning Wizard again

*fou have now configured al the parameters necessary ta be able to tune your drive,
There may b other features you need to configure for yaur spplication. Such =3 140 peration, Aux. Encader canfiguration,

Analog input configuration etc. These are available fram the Setup and Application toolboxes. Take a few minutes to browse the
options available and press F1 at any time for help on any of the features.

“fou wil now be taken to the Aulotune windaw nhere posifion, speed and eument loaps wil be initiall tuned. On completion of
Aulotune, you can go to the Fine Tuning page to manualy adiust the speed and postion responses for yaur application,

Click Next to continue.

<zuiick [Weters | | Fetieilen | | Abbrechen Hife

s 7]
i#stan| 5% WorkBench v5 - [Co... | B Microsoll Word - einstellan FIANZERBLD 1z
Confirm Operation Setup Complete with ,Next*

p) Autotune

Warning:
a) The drive must be enabled by hardware!
b) The actuator will move during the auto tune procedure!

WarkBench v5 - [New Project] - Autatune

| File Edb View Tooks Program Window Help S t E bl O
[+ © 8 o o —wuos 1% e |[wem ] 7 >, OO¢ SNADIE VN

O — . %

Autotune T

Itis recommended that sutatuning s iniiall caied out with the motar disconnected from the load to ensure coen g repeated later with Velocity

the motor connected to the loard - Press F1 for help. WARNING the motor will move duiing these tests P CI 1] t
ress ,culeaner 1o

[T @ Measurs mator resistance and inductance. I~ Autotune on load Welosity Erior

- disable the active
Optons
et Operating Mode 1)

Following Error

<

© Calculste current laop gains.
@ Test the feedback,

® IMeasure the voltage constant,

U |

© Measure the mator inertia.

Execute the
recommended

“See | procedures or select

them depending on
request or application!

v

Start Autotune!

5

© Calculste the speed and pasition gains.

<

® Feedback calbration.

] MEE e b Dt

DIP Switches

Confirm ready

E ; «
IR el message with ,0k

Application

Far Help, press F1

i Start lm WM\GIESDHWnr.d—emsleHan J . ‘?@Eﬂh‘%‘g*a&@ T .
1) This is only required in case the drive has been configured to any Operating

Mode (ex: display “S” or “P”) The cleaner will then lead to display “8”!
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q) Digital I/O - Inputs

% WarkBench v5 - [New Project] - Digital 1/0
| File Edk view Took Frogram window Help

| @ w7 | Mo Errars wish

Input Inputs 0.7

£ ‘/y =]
High INO
= = =
tow M Fuad Limit
N0
Rising
Hame
IN4
Falling N3
Fine-turing
Ermor
e Rise/Fall M4
Dighal /0
Metor Trip
=
INS
Freset Trig
= IN18
ING
[ =]
Trash Chn M7

=]

Rew Limit
IN1

=

Stop
N2

Reset
IN3

Brake Trip

=

Preset Sel
INBa10112.,

Inputs
% Fuid Limit
% Rev Limit

# Home

# Diive Enable
¢ Eifo

% Stop

% Resat

Digital Inputs {Digital Outputs 7

e i

Preset lnputs: [8 Bl ﬁ

Oulputs
@ Global Errar
R ErEhlE
3 Diive OK
DIP Switches
Enable

@ Hol

For Help, press F1

A Start| |57 WorkBench v5 - [He . T Microsoft \word - einstellan

[C-610 {10 Hiperface Buid 5024

[
[FlaANZEemL D s

it vie rogra e
@ M w7 o Errars AxlsEII H%H SC-&]D-PLC P }l
Clutput Dutputs 0-2 ET I .~
Configuration
| Ais 0 hd
=] 4 B Velocity
Low
3 Dirv Enable
&
(=)
Rt
E @ Rew Limit
b Drive OK
Digital 170 ouT 2 # Harre
 Diive Ep
=5 DIP Switches
Top % Enable
esef @ Hald
th
Trash Car

Digital INpiLEs ) Digital Outputs

Application

Gloal Eror [Felsy 0 = cizal

Unda Changes | Suggested Settings A/
Far Help, press F1

i Start| |5 WorkBench v5 - [Ne...

T Microsoit Word - sinstelan

[5C-610 /10 [Hiperface Buid 5024

[FHUANZI*BHD nss

Drag and drop the input
configuration according
to your desired function
From the “left” to the
“right”!

Or execute
~ouggested
Settings” to achieve
compliance to the
recommended
hardware wiring!

Press ,Apply“ for
downloading the changes

Drag and drop the output
configuration according
to your desired function
From the “left” to the
“right”!

Or execute
~ouggested
Settings” to achieve
compliance to the
recommended
hardware wiring!

Press ,Apply“ for
downloading the changes

Harmonic Drive AG
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[_[5]]

| % [ scowozen ][ izt | [veoay [ne P Y| Set desired start-up

m ETI - < V. R
T conditions in ex:

Velocity
iiﬁi‘fm 5 a) Speed Reference
Velogiy Exror e
| or Pre-Set Positions
*"ﬁ‘ b) Hardware Enable
DRIVEEWABLEHODE [Hardware-snable =]
c) PLC-AutoEnable
DRIVEENABLEINPUTHODE
Cragh-stop and disable j A/Ef’j
Fort
FLCAUTOENABLE: w7 ﬂ
e
Drive is comrmissioned r I%D %‘giﬁga‘ Error
@ RevLimt ¢ D= Encble
 Diive OK
Tas
Confirm the settings
T~ . N
with ,Apply
Fertig [5C-610 /10 Hiperface Buid 5024 [ | I ] |
A Start| |57 WorkBench v5 - [He . T Microsoft \word - einstellan FIANY BemS O 125

|

The basic first step of the commissioning is finished at this point!

Please note that the “Apply” button must be used after every
change! The modified data will be lost if “Apply” has not been
executed before leaving this menu!

Please continue with chapter 7 for further application specific set-up advices!

Harmonic Drive AG
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7 Drive Set-up Il (PLC and Position-Table)

The following procedures are required to be done by the user in order to adapt the
drive to the desired application for example:
- Configuration of the PLC-function in case certain drive condition should be
watched by the above control system or
- The drive is used as a position controller and position table must be
programmed.

7.1 PLC-Set-up for Velocity Control

Program the desired

[+ (@ m w | Mo Errars s 0 H 2| [ scetoz-paaen | [ Fra-tzciool | [velodty | P }l funCt'onS as Shown |n
B
Pje:an B Enable W AutoEnsble PLCTask &5 0 ® s = x exam pIe belOW'
arameter Velocky
[ Jog Gpeed: [B.6211 | e GesrFactor [0 = PLCTime: [5 = ms
N\,
;hle [ IF Condiion 1 [ Operator | Comign 2 [ THEM Action N\ | 3 E na ble each P I_C-
= o m .
Drive overload oR D terup (D i
B Dieomis o D oterg o osition ||ne
O  Feks oR Falss gl ot oul
O  Feks oR Falss
O Febe oA False
O  Fa oA Fal
O Fee - Save the PLC-
O Febe oA False . . .
O ra o[ configuration if
O Febe oA False
O  Fa oA Fal .
0 e i requested:
O  Fabe oA False ast G  Diive OK |
Datei speichern unter [21x] DIP Switches name. p c
Speichern in:| 1 S etupS oitware_LD - =i Ensble
113 b
Press “Apply” for
downloading the
PLC-data!
Dateiname: |17cjjemu plc Speichern |
Deteiyp:  [FLE Task "ol I apbischen
I~ Mit Schgeibschutz difnen Enable the PLC_
For Help, press F1 [SC-610 {10 [Hiperface Buid 5024 [ | | [ fu n Ctl ons in ge nera | !
il Start | 7 Microsolt iord - 500113_.. |55 WorkBench w5 - INe... JENGFLBH D THE 615

Functions programmed for example are:

a) If “It-Warning” or “Drive Overtemp. Warning” occurs, then User Output no. 0
(X3.18) will be active! (Warning for motor current and drive temperature
warning limit!)

b) If “Drive Overload” or “Drive Overtemp Trip” occurs, then User Output no. 1
(X3.19) will be active! (Error regarding drive current and drive temperature
alarm limith

Harmonic Drive AG 900113 01/2003
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7.2 PLC-Set-up for Position Control

= mnh ‘,5, le Pmiecl] Lt Ts Prog ram the desired
[+ (@ m w | Mo Errars s 0 H‘ZH sc-6102-Aa8H | [ Fra-7c100-L | [welodity |[re P }l funCt'onS as Shown |n
Resat Apply Enable ¥ AucEnable PLCTask &5 B ® _,—_' o |
Setp PLCPazmets W - > ;:::Dzy = exam p I © be l ow:
A"D"‘m” ’7Jog Speect [66211 | uuls GesrFactor [0 =] Ffime S =im
-ﬁ;w Enable [ IF E.c:ndmnnT [ Operator YCondition 2 [ THEN &ction | E bl th PL C
R nable the FLt-
B b functions in general!
g e
[m] False
= Enable each PLC-
[m] False .
g e line
[m] False
[m] False o o
a False oR False Fast Gear = Diive OK

Save the PLC-

@ Hald . . .
configuration if
requested:
name.plc
Press “Apply” for

downloading the
Far Help, press F1 SC-510 {10 Hiperface Buld 5024 [ ) |
— T oo W ENGZens 0 TE o PLC-datal

v

Functions programmed for example are:

a) If “Position Achieved” and “In Idle Pos Window” are true, then User Output no.
0 (X3.18) will be active! (Move is finished and desired target window is
reached!)

b) If “It-Warning” or “Following Err Warning” occurs, then User Output no. 1
(X3.19) will be active! (Motor effective current exceeded or following error
exceeded!)

Harmonic Drive AG 900113 01/2003



Operations Manual Work Bench v5 Page 21

7.3 Programming the pre-set position table

7.3.1 Example for SC-610-AAAH with max. 16 Position Lines

Actuator type: FHA-17C-50-L-S1024

Gear ratio: 50

Hiperface Resolution: 32768 (4 x 8192)

Position scaling: 1 Rev = 32768 counts -> programming in Motor revolutions
Speed scaling: 60.000ms -> programming in rpm

Application example: 10 absolute position steps at gear output, each 36°

Step angle in Mot. Revs.:36°/360°*50 = 5 Revs. on the motor side
Homing using proximity switch plus encoder index pulse (Hiperface Pos. 0)
Slew Speed: 3000 rpm
Accel; Decel. time: 50 ms
Select Time to Slew speed

=i WorkBench v5 - [New P.oject] - Presels

| File Edt Wiew Toos Prog\m Window Hp

|+ (@ w2 \NDE rrrrr \ Axus| I H‘ZH sc-610-2-06H | [ Fris17c100L | [velodty [[me P }l

N ET I . *
Resat k Edable pecif| [Tims to Slew spfed @ == NG

R o o

Velacity

Setup | Index | Type

Application 0 Hame
Absolute

1

2 Absolute
3 Absolute
4 Absolure
5 Absolute
3] Absolute
7 Absolute
] Absolure
9 Absolute
10 Absolute
11 Absolute
12 Absolure
12 Absolute
14 Absolute
18 Absolute

Enable the Pre-Sets
in general!

Press “Apply” for
downloading the
Dategares  [17c_demeree position table!

Datzityp: reset Positio Abbrechen
Standard I it Schieibschutz dffnen e Curent Poston_|
& Digidlnputs ¥ Use Trigger Addessabls Prasets: [255 .
Pt o [T T Save the Position
£ Sohware Dol Tie: [ s

Index [0 - Test it for e 7 table If requeSted
For Help, press F1 [SC-610 /10 HiperFace Buid 5024 [ | | [
g Start| B Mictosolt word -300113_.. |[5% WarkBench v5 - [Ne... dSNAFeH TS FE 1657

Important Notice:

- For setting the drive into position mode and for executing the programmed
position lines please execute steps j), m) and s) from the commissioning
wizard in chapter 6!

- 6j will set the drive into “Position Mode™!

- 6m will activate the “Preset” position table as programmed above!

- 6s will activate the “Preset Mode” at drive start-up!
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7.3.2 Example for SC-610-AABH with max. 256 Position Lines

Actuator type:

Gear ratio:

Hiperface Resolution:
Position scaling:
Speed scaling:

Application example:

FHA-17C-50-L-S1024

50

32768 (4 x 8192)

1 Rev = 32768 counts -> programming in Motor revolutions
60.000ms -> programming in rpm

20 absolute position steps at gear output, each 18°

Step angle in Mot. Revs.:18°/360°*50 = 2.5 Revs. on the motor side

Homing using proximity switch plus encoder index pulse (Hiperface Pos. 0)
Slew Speed: 3000 rpm
Accel; Decel. time:

50 ms
Select Time to Slew speed

ench v5 - [New Pr

H 5| [ scetoz-maen | [ Frsizcionl | [velodty ||[me P }l
T - *

iz 0 =

Velacity

=3 =

Indes | Type \ [

Hame +
Absolute
Absolute
Absolute
Absolure

Absolute
Absolute
Absolute
Absolure
Absolute
Absolute
Absolute
Absolure
Absolute
Absolute

ewkpeed Towsal Time | Decel Time |
500 0
i

Velocity Error

Following Error

Enable the Pre-Sets
in general!

[ 3000.00 | 50.00 E7.00

Ahsolute

14

Oulputs

7 Global Error
AP fi= gl
@ Drive OK

Step A: Programming first 16
standard position lines!

DIP Switches
@ Enable

@ Hold

Press “Apply” for
downloading the
position table!

Standard ; Extended

eam Cur
Addressable Pressts: [256
Cunent Active Presst Indey; [0
Dwell Time: [0 ms

Wait for Idle

& Diglalnputs ™ Use Triager
Freset Input State: [0

© Software

Index |0 x Tiest

\, Axis (1[0, Monitor ', Comms /
I S |
[FENSGZIBHD s

[5C-610 /10 [Hiperface Buid 5024

Far Help, press F1

g Start] ¥ Miswosch wiord - 300113 | [ WorkBench v5 - Ne...

Important Notice:

For setting the drive into position mode and for executing the programmed
position lines please execute steps j), m) and s) from the commissioning
wizard in chapter 6!

6j will set the drive into “Position Mode”!

6m will activate the “Preset” position table as programmed above!

6s will activate the “Preset Mode” at drive start-up!

For step B (programming the next 5 position lines) please refer to the following page!
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orkBench v5 - [New Praject] -

[_[5]x]
| Fle Edt wiew Tools Program ‘indow Help

Ho Errars axis 0 || %6 [ scetozamen ||

Select group no. 1

Fra-17¢-1004 | [Postion [[Fic[ P W

[+ @ ®
- Speoty: [Time to Slew speed 7|

Beset Lpply | Enable
Indew | Typs T Restor—f
1 v]"r—

Absolute
17 Absolute

Selup

Application

Slew Speed: |3 Absolute

Absolute

&

Homing AecelTime ta Slew speed: [50

DecelTime to Slew speed: [50

Absolute
Absolute

(]

Absolute
Absolute

24 Absolute
30 Absolute
3 Absolute

of 16 extended position line

Standard’, Extended

Leam Current Pasition

~Souro
& Digital Inputs ¥ Use Trigger Addressable Presets |255—
PresetInput State: [ Cunent hgtive FresetIndes [
© Softwars Dwel Time: [5 ms
indes o =] | T | Wa for dle 7

W‘

of extended position
lines!

Velosity

Velocity Error

Folowing Error

Outputs
@ Global Error
72 Ertle

Each group use
common profile for
the position lines!

& Rew Linit
 Home
 Diive Enable
£ Error

& Stop

% Resst

DIP Switches
@ Enable
@ Hold

Press “Apply” for

#asis {1j0}, Monitor ), Comms /

For Help, press FL

i@ Start | [ Miciosoft Word - 300113_... [[ 5% WoorkBench v5 - [Ne..

[5C-610 {10 [tiiperFace Buld 5024

downloading the
position table!

[ ) ] |
[FINS@FBHD no
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8 Tuning Guidelines

Tumng philosophy:
Executing Auto-tune under no load condition as a final step of drive
commissioning
- Executing Fine-tune at load condition after having checked the system wiring
and mechanical assembly

Warning:
a) The drive must be enabled by hardware!
b) The actuator will move during the auto tune procedure!

Tuning rule:

- First: tune the current loop
- Second: tune the velocity loop
- Third: tune the position loop (only if position mode is applied)

Fine Tuning the Current Loop

Execute the step
response by ,Go"!

H A | [ sceto-z-ae | [ Fra-17C-100-L | [Positon [ P B H 5 ”E L SR &
ax
A 0 hd

Current Plant
Resistance: 1680 Ohms
Inductance: 12,00 fmH

,,,,,, Al <« Judge whether
' ' ' = indicated response is

' & acceptable, if not ...
A Bandwidth B
st B =) : Current Control Terms

KIPROP: 038
KINT

500 Bandwidth 3018.00 rad/s 5000

787.06

3 H
e ! Aprll

Press “Calculate” and
modify the Bandwidth

Slowest

Test Parameters

777777777777777777777777777777777777777777 D BN with the slider towards

5 right for higher

dynamic or left for

i3 more damping.

Time(ms)
< S Hasnredmesrti et ) Press “Ok” and “Go”

e S e = for repeating the step
S5 7 s Wod G500 worGomch w5 . FENSTFRBOOH w response!
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Fine Tuning the Speed Loop

Specify the test
| File Edt view ] Toals Program  Window Help parameters and
| Ma Errars Ais 0 | | 9% | [ sceloz-aseH | [ FHa-17c-100L | [Poston |FLc| P }‘ 5 ”7L B Ed &
| i execute the step
it FESPONSE by ,Go"!

53 WorkBench +'; - [New Project] - Fine-tuning

ROt / Judge whether
‘ indicated response is
acceptable, if not ...

0.00003372 kant
Damping:  0.00100254 Nms/)

Meazure

: ; : Piofile Parameters
Fifie-tuning : : Acee time: 0.00
: : Decelt

. - T - Press “Calculate” and
i modify the Bandwidth
o : . S - with the slider towards

3 3 right for higher
dynamic or left for
more damping.

Tirme(ms)

Press “Ok” and “Go”
for repeating the step

<M Auis 0 Spesd Command Messured (%) =B Awis : Speed Command Fief (%)
*[¥ s 0 Speed Command Demand (%) ~I Awis 0: Speed Command Enor (%)

For Help, press F1

|
g Stant| Y Mizwosch Wiord - 300113, |[5 WorkBench 5 Ne PUNBD¥mOHSHE 05 response

[5C-610 /10 Hiperface Buid 5024 [ | | [

Select the parameters to be indicated after uploading from the drive!

Fine Tuning the Position Loop (only if applied)

Specify the test

| Mo Errors : Ais ) || 2| [scervzamen ] [Fairciont |[Fostion [P b | % [ b B[S 2 & | parameters and
‘ e« €Xecute the step

Az 0 =

""""""" Position Control Terms: ¢ response by ”GO“!
hmlhnh.lj\\lht N AM\A At ’M.»Jk B =
[\lrj'ﬂ‘rl,‘('vu’y\fwwmf VYVV\JV\U WWNWVV‘W‘MMVVWW\ KINTHODE:  Never -

KINT: 0.00
KINTLIMIT: 100.00

. . ; l : KDER! nm
o - - - - ;
! i ' : | : KVEL: 0.00
| : : : | : Feedforward Terms
: : : ; KVELFF: 0.78
Bandwidth =

! KACCEL
: ' ol
B R SECEEEEE| Autatune Bandwidth | EREEEEEEEEEEE
| : e | : Profile Parameters

\ | 5y Bandvidth [ 201.00 ] radss 5
: -astest

Judge whether
indicated response is
acceptable, if not ...

0.00

: Spesd A
| : focel 261566
| : Accslime: &7

Press “Calculate” and
modify the Bandwidth

| | = B with the slider towards

‘ | e right for higher

‘ dynamic or left for

more damping.

Decel 261566
Deceltime:

Move Typel  Trapezod =

Time{ms)

[13 ” 113 ”
Press “Ok” and “Go
M Asis 0: Measured position (uu) @ Avis 0 Measured velocity [uu/utu) W Asis 0 Following enor (uu)

ppicaion || TI A Demand posiion ] =@ s 0: Demand velocity fuu/utu) *[" Auis 0 Torque Demand (%) it fO rre peatl n g th e Ste p
Far Help, press F1 SC-610 /10 Hiperface Buld 5024 [ | ) |
g Start| B Microsolt word -300113_...|[ 5 WarkBench ’5 -[Ne... SINS@7BHSHE 1o response

Select the parameters to be indicated after uploading from the drive!
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9 Data Backup

9.1 Generating a Parameter File

The data backup should be done after having done the
basic and specific set-up including the fine-tuning!

a) Start Software by double click on icon ,Work Bench v5* at the desktop

b) Start Menu Work Bench

‘workBench v5

WorkBenc h|5 @

— Becent Projects:

Start Mew Project...

Browse forPrect._| Click on ,Start New Project”
Dema Made |
Help |

Exit ‘workBench |

[pem Becent Frajest I

c) Select Controller

e 2l ,Only scan COM1“ in case COM1
Click 'Scan’, or choose a controller from the list, Foracontmllel with . .
on the PC is in use

out-of-date firmware, 'Select is replaced with 'Update fin

Only sean CORM1 Add Specific Controller... |

SearchuptDINode 2 'l \ CIICk On ,,Scan“ and eStab“Sh
Searching for Nexttdave PLL...done Communlcatlon Wlth the drlve

|S canning senal ports...done

Controllers faund

SC-610[Mode 2 | on COM1 [ R5232 | at 57600 Baud H\ Walt Untll SC_61O IS Indlcated

| — Do not activate ,Launch Commissioning
S | Wizard® and click on ,Select

r Enmmlsslnnmg 5
T s
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d) Data Backup on Hard Disk (Create Parameter File)

indow Help

Control Mode i Tools
Download Bootioader, .
| Ais (1 h
\elocity

Do EPEA FITErE o

Dovnload Fimware. .
Velocity Erior

Install System File.

Upload Capturs Data
Reset Controller
Mgmory Usage...

Parameter Table

ISTARTHODE Speed Reference =
e e e e

Paositian
ol Confiau et Perareiers  [EENABLEMODE Hardware-enable = _
ble

Following Error

Sayeidrive parameters Dowrload. ..

TS h-stop and disable - U p I Oad

Input IVDt it

Inputs ulput
Drivelisicummissioned r % FwdLimit & Global Enror
@ RewLimt ¢ DiiveErebic
Apply  Home  Diive OK

# Diive Enable
£ Erio DIP Swiches
% Stp @ Enatle
i Fieset % Hold

Appicaion avis (10, Maieary, o /

Upload parameter table to a fil [SC-610 /10 Hiperface Buid 5024 [ | ) I |

A Start| |57 WorkBench v5 - [He . T Microsoft \word - einstellan | 3 Groupiwise - Maibox | T @aNF Ems GiE 1am

arkBench v5 - [New Project] - Parameters

e e Save parameter file
into your desired

destination folder on

the hard disk as:

name.ptx

(name to be specified

by the customer)

AUTOHOMEMODE Welocity
Disabled j

AUTOSTARTHODE

Position

Spejchem ir| 4 WorkBenchvG_5026 B = Following Eror
=

= Daten aut Lm001pd (0]
[c 1 Kue

1 E_montag
1 Software ‘
PL &
et Falk auf Lm001pdDatentHor M
B ot Muy st L0 pdsDiaten' (U:) Inputs Outputs
" % FuwdLimt & Global Ermor

= Pm auf ‘Lm001pd\Daten\haky,

| @ Rewlmt ¢ DiiveEncble
_IPP Y Home  Diive OK
Daleiname:  [70251403 ptx ‘ Speichem @ Diive Enable

I [sporer |  Eror DIP Switches
Dafeityp [Parameter tables [*.pt) =] atbrechen % Stap % Enable

1 Reset @ Hold

I~ Mit Sehpeibschutz Hfnen

Application Anis {1/03, Monitor ), Comms /
For Help, press F1 5610 /10 JHiperface Buid 5024 [ | | [

g start| [55 WorkBench v5 - [Ne... | [ Miciosolt word - enctallan..| & Groupwiss - Maibo | FH AN O 1359

The data backup procedure is finished at this point!
Execute a reset by “Tools-Controller-Reset” or power cycle the drive!

Please see the following chapter for reloading the parameter file into the drive!
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9.2 Downloading a Parameter File into the Drive

a) Start Software by double click on icon ,Work Bench v5* at the desktop

b) Start Menu Work Bench

‘workBench v5 E
wgr—kﬁemhlﬁ @

— Becent Projects:

Start Mew Project...

_ BowseforPriect._| Click on ,Start New Project*
Dema Made |
Help |

Exit ‘workBench |

[pem Becent Frajest I

C) Select Controller

e 2l ,Only scan COM1“ in case COM1
Click 'Scan', or choose a contraller from the list. Far a controller with / . .
e’ on the PC is in use

out-of-date firmware, ‘Select’ is replaced with 'Update fin

Only sean CORM1 Add Specific Controller... |

SearchuptDINode 2 'l \ CIICk On ,,Scan“ and eStab“Sh
Searching for Nexttdave PLL...done Communlcatlon Wlth the drlve

Secanning senal parts...done

Contrallers found |

SC-610[Mode 2 | on COM1 [ R5232 | at 57600 Baud H\ Walt Untll SC_61O IS Indlcated

- — Do not activate ,Launch Commissioning
N | Wizard® and click on ,Select

™ Commissioning 5 |
EX TR & Eancel
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d) Loading file into the drive

arkBench v5 - [New Project] - Fine-tuning

| File Edit View

Tools Pgogram Window Help
|+ | @& - Cﬂtnlmnde L “ Bglscamzas [ Fra1rcion | [velocty [Pe BB H ke E2 &

Oonaed Bactioadery .

= Tools
®

Doynoad EFGE Birmarer., No capture data available. Az 0 |

Download Frmware... Pasition Control Terms
Install System File. KPROF: 084
Upload Capture Data KINTMODE:  Never -
Reset Controller KINT: 0.00
Memory Usage... KINTLIMIT 100.00

Parameter Table

Feedforward Terms

KAWELFF: 078

KACCEL: 0.00
alculate.

Download

Profile Parameters

Spesd E
Accel 3261566
Aoceline: 5 ms
Decel 3261568
Deceline 5 ms

SRAMP 0o %
[¥ Stors Parameters on Contraller
Move Type:  Trapezoid ™
Distance, w
Duration

Gao

i | hd |
Application || M = = Position

Download parameter table ko contraller |SC-610 {10 Hiperface Buld 5024 [ =) | [

i 5tart] ¥ Miswosch Wwiord - einstellan.. | |3 Enplorer - DADATENBKA. . |5 WorkBench v5 - Ne... FUANT S D 1535

'

Offnen [21x]
P e I S
< Select parameter file from your

folder on the hard disk;
Press “Open” for downloading
into the drive!

Dateiname:  [17cdemo plx Gtinen

Dately  [Parameter tables ) =l abbrechen

WorkBench v5

Confirm with ,Yes" the
downloading into the drive!

Y arning - controller will be reset
Continue?

Progress Wait until download is finished
Doprloading parameter table... after approx. 3 minutes and

— DriveOK-Message comes back
again!

Execute a reset by “Tools-Controller-Reset” or power cycle the drive!
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10 Downloading a new Firmware Version

a) Start Software by double click on icon ,Work Bench v5* at the desktop

b) Start Menu Work Bench

‘WorkBench v5 %]

wgr—kﬁemhlﬁ @

—Becent Projects: ———————————— =
: Start Mew Project...
_ BowseforPriect._| — Click on ,Start New Project*

Dema Made |
Help |

Exit ‘workBench |

[pem Becent Frajest I

c) Select Controller

e 2l ,Only scan COM1“ in case COM1
Click 'Scan', or choose a contraller from the list. Far a controller with / . .
e’ on the PC is in use

out-of-date firmware, ‘Select’ is replaced with 'Update fin

Only sean CORM1 Add Specific Controller... |

SearchuptDINode 2 'l \ CIICk on ,,Scan“ and eStab“Sh
Searching for Nexttdave PLL...done Communlcatlon Wlth the drlve

Secanning senal parts...done

Contrallers found |

5C-610Mods 2) on COM1 [RS232 ) st 57600 Bavd < f———

Wait until SC-610 is indicated

Do not activate ,Launch Commissioning
| Wizard® and click on ,Select"

Cancel |
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d) Proving Firmware and Download only at deviation from table below

s 0 || 2| [scerozamen ][ Faatrciood |[vekdy e P B[ [k B @ &

—

ins-Euning

Mo capture data available

Select menu

Position Control Term:

KPROF: 0.84 «
KINTMODE:  Never - T I
» 1 00IS
KINT: 000
Memory Usage. . KINTLIMIT:  100.00
KDERI: 0.00

e Selet s KVEL: 0.00
Feedforward Terms

078

Unlad Gonfiguration Fataresars
Parameter Table 4

Sayve drive paremeters

Execute

Options...

Profile Parameters

Spesd 362 H ]
,Download Firmware
Acceltime: [ ms

Decel 32E15 BB

Deceltime: [ ms

SRAMP: 0w %
[¥ Stare Parameters on Cantraller

Move Type:  Trapezoid =
Distarce:
Duratior: s

Go

id_| hd
Application =i =
Dowrload firmware ko controller |5C-610 /10 MHiperface Build 5024 [ | [ [

i start | [ 55 workBench v5 - Ne... FeABANFBRL® nn

T Microsoft Word - einstellan

Actual configuration as per December 2002:

Connector | Pins
X12 on X8
SC-610-X-XXAH SC-610/H/perface Build 5104 No 15
SC-610-X-XXBH | SC-610/I0/Hiperface Build 5104 Yes 15
SC-610-X-XXAR | SC-610/Resolver Build 5104 No 9
SC-610-X-XXBR | SC-610/I0/Resolver Build 5104 Yes 9

Drive Type Firmware
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e) Select Firmware from Internet or CD-ROM and Download

¥ WorkBench v5 - [New Praject] - Fine-tuning

I Fle_ede vew ook erogeam window pep ]

|+ @0 wa| No Errors s 0 || 2| [scerozamen | [ mrairctoot |[velosity [re P b | % |35 b [ [ KL &8 ExeCUte
SR

,Download from File*

KINTLIMIT: 100.00

KDERIV: 0.00

KWEL: 0.00 .

Fesdtonud Tems Select file fi
elect file from

Controller [ Buld__| Options [sF |

R o0 Internet or CD-ROM

Giffnen [2]x]
Suchenin | 3 SehpSchware_CD - =i

2
261566
E?

Fine-turing

4 Datenad Led01pd (0] =] 3261566
3 Deceline 6 ms
= ] Daterbk "
Digial /0 = ntranst SRAMP: 000 %
1 Produktinformation [¥ Store Parameters on Contraller
.I_:'F L1 Regler Move Type:  Trapeznid =
« 15c610 Distance
Parameters e :
o Falk auf Lm0 pdvDatentHon,

,open“ and
download file into

Dateiname:  [*.chx

Dateitvp: | Compresssed Fimware Files (~.chi)
i | hd |
= il EE
For Help, press F1 [SC610 10 JHiperface Buid 5024 [ | |
| Stant|[5% WorkBench v - [Ne... | B Miciasoll Word - einsellan FEAONZBISS 05
orkBench v5 H

Confirm message
with ,Yes”

Downloading firmware may destroy data alieady on the contraller
Aire you sure you wish to continue?

Controller Progress

Progress : 10% <

Wait until the loading
time of approx. 90
L seconds is over.

The display is blinking
with 3 bars.

Advices:

- The Firmware-Download has executed successfully, if the display shows a static
bar in the middle!

- The option ,Factory Defaults® must be activated during the following
commissioning procedure! Please refer to chapter 6d!

- The download of parameter file (*.ptx) based on a previous firmware-version is
not permitted after having updated the firmware!
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11 Programming with ActiveX-Controls

11.1 General description

ActiveX controls, formerly known as OLE controls or OCX controls, are
components (or objects) that can be inserted into an application to reuse
packaged functionality. For example, the ActiveX controls that are included
with these servo controllers allow PC applications to communicate with
controllers to allow complete machine control from a PC.

A key advantage of ActiveX controls is that they can be used in applications
written in many programming languages, including development environments
such as:

= Microsoft Visual C++

» Microsoft Visual Basic

= Borland Delphi

= National Instruments Lab View

Any development environment that supports ActiveX controls can use the
SC610-ActiveX-control making it a very versatile interface to the controller.

The use of ActiveX-Controls is reserved for qualified
engineers who are familiar with this technology!
It is upon the user to develop and maintain the code since

Harmonic Drive does not take over any responsibility in the
final operation and possible malfunctions!
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11.2 Example for VBA

How to get started with VBA!

@i Microsoft Yisual Basic - sc610_5104_1.xls - [frmsc610_co - ﬂlﬂ
J Datei Bearbeiten Ansicht Einfligen Format Debuggen Ausfihren Extras Add-Ins Fenster 2 = ﬂ|ﬂ|

Ha -d sz o], @ ald|¥FE 2|3

Projekt - ¥BAProject -
HE | ActiveX-Demo-Programm No. 1 for SC-610 {Firm ll_
-3 emeToolimunnTon, vLn Drive Status ——————— T rMonitor —————————r)

x
-8 2 Status -+ Operating Mode - - Drive Type - - - - -+ Motor Type - - - -

E Sleuele\ementel I I I I 6o VI_U_Ll_E‘”E" (il :
|TAah|

Drive Prod. Date - - Drive Serial No. - - Firmware Build Mo, = © 2 fc ot toiital oo iiiiin i i i

[ VMoe 2o I I I * Absolute Position [Revs] ~
| o ooy | | — N . B W— :I—’_i:::::
(| =T RS E - Hip. Serial Ho L .

Hiperface Type - Hiperface Program Yersion
= Wi :

- Absolute Position [cts] -~ -
x BT R
= Mode Select ——
e e . Drwe Current mArmS ......
Werfligbare Steuerelemente: s s e B
i 1 Jog Mode Ll i
1 Mint CommandPrampt Cantrol for Mint T Bu « | co L NEEEEE [T S
[ Mirt CommandPrompt Control for Mint T Bu e Position Control R B e aa6aao
I MirtCaniraller Control for MintT Buid 5000 Abbrechen | o s -« Drive Temperature [*C] - - - : - :
1 MintCortroller Control for Minth T Build 5018 SRS : L
01 tintController Control for Mintt T Build 5023 & 2 Sl kil il Rl okl 6 o o o
O MintContraller Contral for Minttd T Build 5024 = . Drive Bus Vaolts [Vcg] - - - - -
Pk Contoller Cortrol for M1 B 9106 |  Move Relative | Move Absolute : l—,—l— """
1 Wit ermiis] Contr\for MinMT Buid 5000 S s v - SRR,
O3 MintT emminal Control X MinthdT Build 5018 M= = | I—U-F—]— : : o
O MirtT erminzl Control foNHintMT Build 5023 T 1 |-
1 MintT erminal Control for Pnth T Build 5024

O MintT emiinal Cantrol for MINMT Build 5106 = . s " AcceliDecel time [ms] - -
N I Nur ausgewahite Elemente T i poe

4

MintContraller Cartrol for Mintd T'juild 5106 ‘ o I

’7 Speicherort C:\Programme’workg ench vB\MintControls5106. ocx L. ; Move [Motor Revs

—
iﬁstart”j & H [Emicrosoft Exce\—scslU_S.Hl Z5Microsoft Visual Basic ... @900113_01_2003—Mucras...l

REVSC @LLINDHER 00

Suggested Procedure:

- Open Visual Basic Editor and design your User Form according to your desired
application

- Open Tool Box and copy additional tools (effective after Install of Work Bench on
your computer) from the list into your User Form

- Rename the “name” in the property window from “Mintcontroller1” into “SC610”

- The SC610 ActiveX elements are now available for designing your program code
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Example for a User Form in VBA attached to an Excel-file!

icrosoft Yisual Basic - sc610_5104_1.xls [Aktiv] ;Iilil
J Datei Bearbeiten Ansicht Einfilgen Format Debuggen Ausfihren Extras Add-Ins Fenster 7 |
|EE - | oo ol h et an ] ] [
ActiveX-Demo-Programm Mo. 1 for SC-610 {Firmware Build 510X) Revision 2002-12-27
HE Drive Status — Monitor
-4 EuroTool (B Status Operating Mode Dirive Type Motar Type

. e
=& veaproject | [TEnabled | | Positioning | SCEWZAAAH | | FHAZSCS0L I_U.Ll_
=142 Microsoft

4% Diese Drive Prod. Date Drive Serial Mo. Firmware Build Mao.

locity [rprm

999
- ETbel [ 30002002 | 3901BRO0002 | | SCB1D Miperface Build 5104 Absalute Position [Revs
E& Formulare 45
H Hip. Serial Mo

871

o
5
9

: Frmse Hiperface Type Hipetface Program Version

- (7 Module | Muttiturnziy | Da0D22049 | sCMKIT_00.HEX 09.03.9R Absolute Position [cis
1497182
" Jog Mode
2

Move Relative IMn\re Absolute Dr;fae Bus Volts [Weo
“elocity [rpm

1000 Dirive |dle Pasition
AcceliDecel time [ms

100

Move [Motor Revs
55

=

[— F
iﬁstartl“ o & H IMitrnsnft Excel - scb1... | FMicrasoft Visual Basic - st... | 1900113_01_2003 - Micros. . REVE@S.M

Example for a VBA-code (extract only) attached to an Excel-file!

Zgi Microsoft Yisual Basic - sc610_5104_1.xls - [frmsc610_command {Code}] - ﬂlil
J Datel EBearbeiten Ansicht Einfligen Format Debuggen Ausfihren Extras Add-Ins Fenster % = 5|5||
= e A s e G EEEE -
SVBABEO]EC ] ILlseanrm j Ilnitialize j
B | : ; .
Private Sub ecmd jogeow Click() j
@ EuroTool (EUROTOOL.XLA 20610, JogMode (0) = O
E-%3 YBAProject {sc610_5104 sc610.Speed(0) = sdogspesd
=142 Microsoft Excel Objskis 20610, JogSpeed(0) = sJogspeed
H @ DieseArbeitsmappe sc610.Aceel (0) = (sdogspeed * my scale / 60) / [sdogacceltime / 1000} 'cts/s®
. 8] Tahelel (Active X C =c610.Decel (D) = (sJogspeed * my_scale / 60) / (sdogacceltime / 1000) 'cts/s®
(=143 Formulare sc610.Jog(0) = aJogspeed
[ frmsce10_cammand 5610, JogCommand (0) = 1
B[] Modul End Sub

Priwvate Sub cmd resetpos Clicki)
sc6l0.Pos(0) = 0
End Sub

Privace Sub cmd_startjogsguare_Click()
sc6ll. JogMode (0) = 2
=2c610,.5peed(0) = sJogspeed
sc6l10. Jog3peed| = sdJogspeed
2c6l10. Aoeel (0) (sdogspeed * my_scale / 60) / [sJogacceltime / 1000) 'cos/s®
=c610.Decel (0) (sdogspeed * wy_scale / 60) / (sdogacceltime / 1000) 'cts/s*

=1

sc6l0.Joghuration(0) = sjogduration
schl0.Jog(0) = sdJogspeed
sc6l10,. JogCommand (O) = 1

End Sub

Private Sub cmd MoveR Click(]

sc6ll. peed(l) = my_vel
sc610. AncelTime (0] = my acctime
sc6l0.DecelTime (0) = my_acctime
Scel0.MoveR (0] = my_pos
sc6ll.doGol (0O)

End Sub

Privace Sub cmd Movel Click(]
sc610.Speed(0) = my wvel
=2c610, AocelTime (O) my_asctime
schHl10.DecelTime (O) my_acctime
scell.Movelk (0] = my_pos

N — | JCY —
iﬁstart”j & H [Emicrosoft Exce\—scslU_S.Hl Z5Microsoft Visual Basic ... @900113_01_2003—Mucras...l

M 203
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