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This handbook is the copyright of MACCON GmbH, Munich. No part may be reproduced or otherwise
disclosed to third parties without written permission.

The content of this documentation has been worked out and thoroughly investigated by personnel of
MACCON.

Every possible effort has been taken during the preparation of this handbook to avoid errors. However
should the user recognize mistakes or wish to recommend improvements, MACCON will be grateful for
such information.

MACCON also reserves the right to make any corrections to this handbook without prior notification.

MACCON is not deemed liable for any damage incurring through the application of the SWM7 series of
brushless servo drives or this handbook be it through infringement of patents or rights of others or
otherwise.

Some technical terms used in this documentation are registered trade marks. With this, they are liable to
legal conditions.

Copyright © MACCON GmbH 2015. All rights reserved.

Issued by MACCON GmbH
Aschauer Str. 21
D-81549 Miinchen

Only qualified personnel are permitted to perform activities such as transportation,
installation, commissioning and maintenance. Qualified personnel are persons who are
familiar with the transport, assembly, installation, commissioning and operation of the
product and to their job have the qualifications.

The qualified personnel must know the following standards and guidelines and note:

* iEC 364 bzw. CENELEC HD 384 or DIN VDE 0100
* |EC-Report 664 or DIN VDE 0110
» National accident prevention regulations or VBG 4.

Read before installing and commissioning the present documentation. Incorrect operation
of the servo amplifier can lead to personal injury or property damage. Observe the
technical data and information on connection requirements (nameplate and
documentation)!

The servo controller contains electrostatically sensitive components which can be
damaged by improper handling. Discharge your body before touching the servo amplifier.
Avoid contact with highly insulating materials (artificial fabrics, plastic films etc.). Place the
servo amplifier on a conductive surface.

During operation, servo amplifiers to their protection can have live, bare parts. Control and
lead terminals may be live even if the motor does not rotate.

During operation, servo amplifiers may have hot surfaces. Since the base plate is used as
a cooling element, it may reach temperatures up to 85° C, i.e. 185° F.

Never undo any electrical connections to the servo amplifier while it is energized
(switched-on). There is a danger of electrical arcing with damage to contacts and serious
personal injury.

Wait at least eight minutes after disconnecting the servo amplifier from the main supply

power before touching potentially live sections of the equipment (e.g. contacts) or undoing
any connections.

MAC-SWM7-UMN-prel-R05-15 Preliminary
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Der Inhalt dieser Dokumentation wurde von Mitarbeitern der MACCON GmbH mit grofder Sorgfalt
erarbeitet und geprift. MACCON Ubernimmt jedoch keine Verantwortung flr Schaden, die aus Fehlern
oder Fehlinterpretationen dieser Dokumentation resultieren kdnnen. Falls Sie Fehler bemerken oder
Verbesserungen wiinschen, so senden Sie diese bitte an MACCON.

MACCON hat das Recht, Anderungen an den beschriebenen Produkten oder an der Dokumentation
ohne vorherige Ankiindigung vorzunehmen, wenn sie aus Griinden der Zuverlassigkeit oder
Qualitatssicherung vorgenommen werden oder dem technischen Fortschritt dienen.

Samtliche Rechte an der Dokumentation liegen bei MACCON.

Die Weitergabe an Dritte und Vervielfaltigung jeder Art, auch auszugsweise, sind nur mit schriftlicher
Genehmigung durch MACCON gestattet. Ausgenommen sind Arbeitskopien, die ausschlieRlich eigenen
Zwecken dienen.

Einige in dieser Dokumentation verwendeten technischen Bezeichnungen sind auch eingetragene
Warenzeichen und unterliegen als solche den gesetzlichen Bestimmungen.

Copyright © MACCON GmbH 2015. Alle Rechte vorbehalten.

Herausgegeben von: MACCON GmbH
Aschauer Str. 21
D-81549 Miinchen

Nur qualifiziertes Fachpersonal darf Arbeiten wie Transport, Installation, Inbetriebnahme
und Instandhaltung ausfihren. Qualifiziertes Fachpersonal sind Personen, die mit Trans-
port, Aufstellung, Montage, Inbetriebnahme und Betrieb des Produktes vertraut sind und
Uber die ihrer Tatigkeit entsprechenden Qualifikationen verfugen.

Das Fachpersonal muf} folgende Normen bzw. Richtlinien kennen und beachten:

» iEC 364 bzw. CENELEC HD 384 oder DIN VDE 0100
* |EC-Report 664 oder DIN VDE 0110
* Nationale Unfallverhiitungsvorschriften oder VBG 4.

Lesen Sie vor der Installation und Inbetriebnahme die vorliegende Dokumentation. Eine
falsche Bedienung des Servoverstarkers kann zu Personen- oder Sachschaden fihren.
Beachten Sie die technischen Daten und die Angaben zu den Anschluf3bedingungen
(Typenschild und Dokumentation)!

Die Servoverstarker enthalten elektrostatisch gefahrdete Bauelemente, die durch
unsachgemale Behandlung beschadigt werden kdnnen. Entladen Sie lhren Kérper, bevor
Sie den Servoverstarker bertihren. Vermeiden Sie den Kontakt mit hochisolierenden
Stoffen (Kunstfaser, Kunststofffolien etc.). Legen Sie den Servoverstarker auf eine
leitfahige Unterlage.

Wahrend des Betriebes kdnnen Servoverstarker ihrer Schutzart entsprechend
spannungsflihrende, blanke Teile besitzen. Steuer- und Leitungsanschliisse konnen
Spannung flihren, auch wenn sich der Motor nicht dreht.

Wahrend des Betriebes konnen Servoverstarker heiRe Oberflachen besitzen. Da die
Grundplatte als Kuhlelement verwendet wird, kann sie Temperaturen bis zu 85° C
erreichen.

Ldésen Sie die elektrischen Anschlisse der Servoverstarker nie unter Spannung. In
unglnstigen Fallen kdnnen Lichtbégen entstehen und Personen und Kontakte schadigen.
Warten Sie nach dem Trennen oder Abschalten der Versorgungsspannungen der
Servoverstarker, bis die internen Elkos entladen sind (mindestens 8 Minuten), bevor Sie
spannungsfiihrende Gerateteile beriihren oder Anschlisse l6sen.

MAC-SWM7-UMN-prel-R05-15 Preliminary 3
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Reason for Update

Summary:

Improvement of existing description and support of new features.
RO5-15 issue of the document for this version of the product. This document contains 136

pages.

Details for Document Revisions

Chapter Reason for Update
1 RER [Review_sf]
2 RER [Review_yr]
RER [check TBD in chap 3.1.3] [Review_km]
DIN IEC 60529/A1:2010-04; [Review_yr]
3 (old) VDE 0470-1/A1:2010-04 [Achtung: Dokument zurtickgezogen 1]
[new chap. 3 — see file 3_Description R01_issue 29th of April.pdf]
4 RER [check TBD in chap. 4.4 Assembly ] [Review_yr]
5 RER [check TBD in chap. 5.5.5 LWM7S ]
6 RER gr. added runtime errors chap. 6.6.3.2 t0 6.6.3.7 [Review_sf]
Missing: Functional drawings for SWM7
7 Start-up / Ongoing [Review_sf]
To Do: — Capacitor reforming l6schen — alle ?
— Reglerstrukturen SWM7 Kap. 7.3.1.1
— ... good setup sequence (siehe unter Fig. 7.2) — gilt fir SWM6
— Q und D nicht berticksichtigt — vor Kap. 7.3.2
— Anpassung an SWM7 erforderlich — Kap. 7.3.2.1
— welcher Link: englisch ? http://www.maccon.de/en/company/contact.html
8 GLO rzr  Eintrage RFR und TBD vor Freigabe I6schenpacitor
9 Index Index updated/new format, added all “Control windows” for SWM7 14.02a
10 EMC RER [Review_ak]

Details for Hardware Revisions

Current Version of Remarks
Hardware Firmware Software

Rev. D4 tbd SWM7 1212a | SwM7.EXE file is running under Win2k, Windows XP,

Vista, Windows 7 and Windows 8 — alle ?
Issue History
Issue Date of Issue Reason for Update
MAC-SWM7-UMN-prel-R05-15 18.05.2015 Preliminary
and

Start-up (Chap. 7.)

Preliminary

MAC-SWM7-UMN-prel-R05-15
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1 Introduction
This User Manual describes the SWM7S series of digital servo controllers

® Handling and Package, see chap. 2
Technical Description, see chap. 3
Mechanical Installation, see chap. 4
Electrical Installation, see chap. 5
SetUp Tool SWM7 . exe, see chap. 6

Operation, see chap. 7

Glossary in chap. 8, EMC Consideration see chap. 10 and Index, see chap. 9.

All the operation functionality is accessible via the user-friendly and customizable Graphical User
Interface (GUI), including Control windows for

® display of all operational states, parameters and measurement values
® configuration and optimization for efficient working order
® searching for malfunctions, if any.

The SetUp Tool SWM7 . exe enables set-up and fine tuning of connected hardware (e.g. sensors,
motors, etc.), and software updates.

The user gets flexible framework, so additional functionality can easily and efficiently be imple-
mented according to the individual needs.

All the software and User Manual required for the operation of SWM7S is electronically available
on CD-ROM and if necessary in paper form also.

A/E Pay attention to the Safety Instructions, to avoid any risk for dangerous voltages,
temperatures and hardware damage.

% First check the chap. 7.9, “ Trouble Shootingg” on page 123.
In case of errors, hardware problems (e. g. fuses, connectors, capacitor
reforming, user-specific settings etc.) or other service related questions contact
MACCON tech support or phone +49 89 651220-0.

1.1 About this manual

This User Manual available in a PDF formatted file can be read and print-out by any commercial
and freeware PDF reader, e.g. Acrobat Reader or Foxit Reader.

Some hints and tips for usage:
v The PDF file is fully linked, i. e. you can access to any linked topic.

v  Efficient navigation is possible if you open in the left pane of the PDF reader the Table of
Contents or List of Tables.

v Using the “Search” functionality in the reader software you can find any word item. But
how to get back to the previous page?

Use the “Previous View” button like <7 in the status bar or the key buttons <aAlt+left>
or<Alt+right> for “Next View” like = .

MAC-SWM7-UMN-prel-R05-15 Preliminary 13


http://www.maccon.de/en/company/contact.html

M AC O N 1 Introduction User Manual

MOTION UNDER CONTROL

111

1.1.2

1.1.3

1.2

1.3

1.4
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v This User Manual is numbered from the cover page beginning with “1” to “n”. So you can
use the numbered pages for a direct print-out or navigation in accordance to the number-
ing e.g. in Table of Contents or List of Tables.

v Last not least — all colored drawings were tested for a readable print-out on a LaserJet.
Using specific print settings you can print the User Manual on single pages, double pages
or multiple pages in front view or landscape view.

v Annotations, comments or bookmarks in the PDF file can be set and used in relation to
the PDF reader features. For details see in Online Help of the reader tool. If needed, you
can attach files into the PDF User Manual.

Target group

Only qualified personnel are permitted to perform activities such as transportation, installation,
commissioning and maintenance.

Structure of this manual
For further details see in “Table of Contents”, page 5.

Related documentation

This User Manual serves for detailed view of all applications related to the most used hardware
components, accessories and software.

Additional documentation:
— Product data sheet and service information delivered by MACCON
— Description of accessories, e.g. cables, fuses, connectors etc.
— Technical data and operational notes of motors, servos, encoders and interfaces.

v See on Change History in this manual that all revisions in relation to the hardware com-
ponents.

Restrictions
None

Safety Instructions

Each chapter contains specific instructions to avoid any hazardous situation which, if not avoid-
ed, will be result of death serious, minor or moderate injury.

MACCON disclaims all responsibility and guarantee in case of misuse of hardware and failure to
comply with the instructions provided in this manual.

Typographical conventions

Graphical user interface text

Text of the graphical user interface (window titles, button descriptions, etc.) is placed inside quo-
tation marks.

Preliminary MAC-SWM7-UMN-prel-R05-15



User Manual 1 Introduction M AC O N

MOTION UNDER CONTROL

Example:

In the “POSITION CONTROL” tab choose in the control window “Start Current (DC)” the start
valueof 5.0 %

File names
File names and paths are represented by a special font.
Example:

Start the SWM7 . exe file. Install the program in the following directory:
d:\Programs\SWM7

Variables

Place holders for real names and values are represented additionally in italics and angle brack-
ets.

Example:

Use the *.exe file <installation path>\SWM7.exe

MAC-SWM7-UMN-prel-R05-15 Preliminary 15
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2 Handling and Package

Keep the original box for any transport of the device!

After a storage period of more than 12 months check with MACCON tech support if any capaci-
tor reforming might be necessary before powering the device!

2.1 Packaging, Transport and Storage

® Max. stacking height < 8 cartons

® For transport keep the original box and insert for any transport of the device.
® Storage temperature -25 to +55° C, <95 %, 2 years
Storage only in the manufacturer’s original recyclable packaging.
2.2 Maintenance and Cleaning
No customer maintenance is necessary. There are no user serviceable parts inside the device.

Hints for cleaning:

® |[f the casing is dirty — clean with Isopropanol or similar solvent.
Do not immerse of wash directly in the fluid.

® Controller and internal parts:
Return to manufacturer for cleaning and testing.

2.3 Disassembling
Observe the sequence below, if a servo amplifier has to be disassembled (e.g. for replacement).

1. Electrical disconnection
Switch off the main switch of the switch gear cabinet and the fuses that supply the
system.
Wait at least eight minutes after disconnecting the servo amplifier from the main supply
power before touching potentially live sections of the equipment (e.g. contacts) or
undoing any connections.
To be sure, measure the voltage in the DC supply and wait until it has fallen below 40 V.

Remove the connectors. Disconnect the earth (ground) connection at last.

2. Check temperature
During operation the heat sink of the servo amplifier may reach temperatures above
80° C (176° F).
Before touching the device, check the temperature and wait until it has cooled down
below 40° C (104° F).

3. Disassembling
Disassemble the servo amplifier (reverse of the procedure described in chap. 4).

2.4 Repair Instructions
Repair of the servo amplifier must be done by the manufacturer.

b Opening the devices means loss of warranty.

In case of service related questions contact MACCON tech support or phone +49 89 651220-0.
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2.5 Disposal

Disassemble the equipment as described in chap. 2.4 and send it in the original
packaging to the address given in the dispatch information.

By a specialized disposal company, certified for the disposal of electronic equip-
ment. The controller contains electronic components and PCBs, metal parts are
[ ] made of copper, steel or aluminum.

2.6 Package
When a controller from the SWM7S series is ordered, the following is supplied, see chap. 2.6.1.
2.6.1 Package supplied

1. Drive
— Servo controller SWM7S
— CD-ROM, contain SWM7S software, firmware for microcontroller (uC), DSP, FPGA,
customer specific parameters (optional) and the User Manual SWM7S
— Mating connectors for the motor and the DC/auxiliary supply are included in
delivery as well as the RS-232 cable.
The mating SubD connectors are not part of the package!

2. Accessories (must be ordered separately, if required, contact MACCON Sales)
— motor cable (prefabricated) with special shield clamp, or both power connectors
separately, with the motor cable as a cut-off length
— feedback cable (prefabricated) or both feedback connectors separately, with the
feedback cable as a cut-off length
— motor choke 3YL/3YLN, for motor cables longer than 25 meters
— communication cable to the PC, see chap. page 57 and chap. 6.6.1 for setting
parameters from a PC
— power cable, control cables, field bus cables (as cut-off lengths)
— CANBbus activation, CAN profile.

2.6.2 Nameplate for HW and SW

On request of MACCON tech support you must identify the present hardware (HW) and software
(SW).
2.6.2.1 Hardware

The name plate, see Tab. 2.1, and is placed on the back of the SWM7S housing. The version,
part number, serial no. and option is assigned by the product administration system.

Kl'ype: SWM7S-048-50-ET
Supply: 48-60V
Modification: n/a
Version: Rev. D4 Option: D2
\fart No. 12.0251 Serial No.: 1428.7027

Tab. 2.1: SWM7S name plate (example)

2.6.2.2 Software
To identify the present PC SW version — see in “About” tab.

The firmware consists of three separate modules for yC, DSP and FPGA. Regarding the DSP
and FPGA firmware select the tab “SWM STATUS”, see control window

“DSP SW Version” and control window “FPGA Version”. The uC firmware version is reported as
first message after start-up in the message window.
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3.1

Technical Description

The SWMTS is used for the current feed and control of servo motors (Sine Wave Monitored
servo controller), and represents the culmination of 20 years of development and application
experience in industrial, military and vehicle servo systems.

This motor controller family offers the benefits of modern digital and power electronics
technology. Some of the special features of this motor controller are:

® Power section
— power stage for DC- brush, 3-phase brushless DC- and AC- induction motors
— various voltage supply ranges (12...60 V, 12...350 V, 24...650 V), 24 V aux. supply.

® Auxiliary supply voltage 24 V DC
— range 12...60 V DC (max. 25 Watt)

® General
— industrial (— CT), extended (- ET) temperature versions and MIL-types (— MT) available
— 110V analog interface for torque or speed control
— CANbus-interface, also for positioning purposes
— CANaerospace, ARINC 825 and customized communication profiles available
— sine- ware or block- commutation using hall effect, resolver or encoder feedback
— velocity feedback via DC- Tach, resolver, encoder or hall effect devices
— high-efficiency PWM (15/20/25/30/40 kHz ) with parallel modulation
— high-bandwidth, linear current control (12.5 ps current loop calculation)
— 100 % digital set-up of drive parameters including current loop
— multiple digital and analog I/O's
— accordant to CE, MIL-STD-810, -461/462, -1275B (48 V versions) etc.
— high reliability — 20.000 hrs to MIL-HDBK- 217F (NS- naval sheltered)
— connector panel adaptable to special connectivity requirements, SWM7S short version
— parameter monitoring and configuration from a PC via the USB/RS-232-interface
— configuration software under Microsoft Windows OS.

® Inputs and Outputs
— analog set value
— analog outputs (visualization of fundamental signals/real-time analyzable)
— digital outputs (debug, enable)
— digital outputs error.

® |Integrated safety
— external enable signal (hardware input)

® Operation and parameter setting
— completely digital controlled
— current, velocity, position
— parameterization control loops
— configuration of feedback sensors
— configuration of inputs and outputs.

SWM7S family of digital servo controllers

A drive version with a linear (non-switching) power stage is available in the same housing and
with the same motor and control interface configurations as the SWM7. The LWM7S has excel-
lent linearity around zero current, unsurpassed EMC- characteristics and no PWM- jitter.

It is ideal for critical applications in science and medicine as well as in semiconductor and mag-
netically sensitive environments, e.g. for positioning with sub- nanometer resolutions.
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3 Technical Description User Manual
Technical data
The Tab. 3.1 below shows all SWM versions:
Rated electrical data SWMO048 and SWM300-xxx-x
Rated supply voltage 48 V DC, 48 V DC, 300 V DC
Maximum supply voltage 60 V DC, 320V DC
Logic supply voltage 12...60 V DC
Switching threshold over voltage
SWMO048 80V
SWM150-xxx-Xx 360 V
Rated phase current
SWMO048 - 12.5Arms |25 Arms 50 Arms 100 Arms
SWM300-xxx-x 5 Arms 12.5Arms |25 Arms - -
Form factor — output current <1.01
Bandwidth — current control >3 kHz

Clock frequency output stage linear

20, 40 kHz (configurable by SWM7 software)

Power dissipation (output stage locked) |0 W

Analogous index value, input resistance | £ 10 V, 50 kOhm

Current resolution

16 Bit x current vector

Max. commutation frequency 2 kHz
Encoder
TTL Incremental encoder A /A B, /B, Z IZ
Sinus/Cosinus AUX1, AUX2, IDX
Resolver 16 Bit; 5 kHz; 6 — 25 kHz; 8,33 kHz; 10 kHz

Digital index value

15, 20, 25, 30, 40, 50 kHz PWM, 5V
10 Bit (50:50 or 0:100 impulse rest ratio)

Tab. 3.1: SWMT7S related electrical data

Interface electrical data

SWMO048 and SWM300-xxx-x

Analog inputs

10V

Digital control inputs

5..36 VDC

High speed Digital Input

HS_IN1,2,3;33V

Digital control outputs

open-collector
max. 30 V DC, 100 mA

Relay contacts

max. 30 V DC, max 42V AC

500 mA
Auxiliary supply voltage 12..60V
electrically isolated for > 300 V power stage
Current without motor brake 1Aat24Vv

Min./max. output current to brake

2 A, separated external supply

Tab. 3.2: Inputs, outputs and aux. voltage supply
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Designation Connector Type max. max. max.
. Cross section Current Voltage
Control signals in mm?
Aux. voltage X3-4 FCT 1.5 2A 12..60 V
Motor X4 FCT 16.0 80 A 0...600 V
Power signals X5 FCT 16.0 80 A 0...600 V
Resolver input X1 Sub-D, 9 pole [0.5AWG20 150 mA +15V
female
Encoder input X6 Sub-D, 9 pole [0.25 10 mA 0.5V
male
Signal connector X2 Sub-D, 25 pole [0.25 60 mA 0.5V
female
Sine and Serial Encoder | X11 Sub-D, 15 pole [0.25 60 mA 0.5V
Input female
Interface for
PC RS-232 X2-1 RJ11, 4 pole 0.1 AWG27 10 mA +15V
usB X3-1 USB-B, 4 pole |0.11 AWG27 10 mA 0.5V
Ethernet X4-1 RJ45 0.11 AWG27 10 mA 10V
Test Box (TB) | X1-1 RJ12 0.11 AWG27 10 mA 0.5V
Tab. 3.3: SWM7S connectors
3.1.2 Fusing
The fusing depends on device type only and accessible after opening the case.
Q

Opening the device means loss of warranty!

In SWMTYS are present:

— Main fuse (placed inside SWM 7), see chap. 5.6:
(Manufacturer Fa. Bussmann FWP-xx)

SWM7 48/60 V SWM?7 High voltage
Inom Type Inom Type
125A | 25LET 125A 25ET
50 A 100 LET 25A 56 ET
100A | 160 LET 80A 80 ET

Fuses may only replaced by MACCON tech support — without loss of warranty. In
the case of no power output (e. g. after a short circuit of the motor lines) contact
MACCON tech support or via phone +49 89 651220-0.

— Aux. fuse — mounting by the user:
European types: gRL or gL 400/500 V, e.g. 10 AT (T= slow)
US Types: Security classes RK5, CC, J or T, 600 V AC e.g. 100 kA, time delay
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3.1.3 Ambient conditions, ventilation and mounting position

Storage temperature.....................ccceeeeee. 0..+55°C [°(FI=1.8 x[°C] + 32
HUMIdity....oeeieeeeee e <95 %
Max. period........cccerveeiiiiiiiiicieeeen 2 years
Transport temperature....................cccccee. —-20..+70°C [°(FI=1.8 x[°C] + 32
Humidity.....coooeieeiiiieee s <95 %, without condensation

Environmental conditions

Environmental temperature in operation
O SRR 0..+45°C [°(FI=1.8x[°C] + 32
ET/MT o —40...+ 65°C
with power derating 2.5 %/° C.............. +40...+ 55°C
HUumidity.....ooooviiiiiiee e rel. humidity 85 %, no condensation

Site altitude

without derating..........cccooceviiiiiiiiininn. up to 1.000 m over sea

with power derating 1.5 %.........c..cc.e.... 1.000... 2.500 m over sea
Enclosure protection................................ IP50, acc. to IEC 60529 TBD
Mounting.........cccooeeiiiiii no restrictions

allow for free convection and base plate cooling (< 85° C)

CoOliNG.....coiiiiieee e depends on mounting, free convection should be possible

3.1.4 Conductor cross-sections

The conductor cross sections must be in relation to standards
— |EC 204-1
— VDE 0298-4

compare with these current ratings.

3.1.5 Mechanical data

The SWMT7S controllers are mounted on a base plate and completely sealed to ensure good
physical protection and EMC both.

The dimensions are:

SWM7/048-* | SWM7/048 | SWM7/x00-12.5 & 25— | SWM7/x00-12.5 & 25—
SWM7-PSU 100 & 150 AC wcC
Length/mm | 186 187 214 254 (230)"
Width / mm 189 181 216 260 (218)"
Height / mm 92.5 113 155 125
Weight / kg 2.0 25 7.5 3.5
AC: forced air cooling * SWM7S/... version with 65 mm height available
WC: water cooling " Dimension heat sink

MACCON offers a Power Supply Unit (PSU) also applicable for SWM7S with dimensions
LxWxH=186 x 189 x 92.5 mm.
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3.1.6 Grounding system
The grounding system contains the following:
1. AGND - analog inputs, internal analog ground

2. DGND - 24V -1/O, digital inputs/outputs, optically isolated
3. GND - internal digital ground encoder emulation
4. GND - separate digital ground for RS-232, and CAN.

3.1.7 Switch-on and switch-off behavior

Depending on "power-on enable state" and use of external enable switch, the unit can apply mo-
tor power shortly after connecting the supply.

The power stage will be disabled in case of internal failure condition.
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4.1

4.2

Mechanical Installation

The mechanical installation has to be treated and handled carefully in accordance with the tech-
nical data, see chap. 3.1.1 and ambient conditions see chap. 3.1.3 .

Safety Instructions

There is a danger of electrical shock by high EMC level which could result in
A{} injury, if the servo controller (or the motor) isn’t properly EMC- grounded. Do not
use painted (i. e. non-conductive) mounting plates.

Protect the servo controller from impermissible stresses. In particular, do not let
any components become bent or any insulation distances altered during
transport and handling. Avoid contact with electronic components and contacts.

controller. Strong magnetic fields could directly affect internal components. Install
devices which produce magnetic field with distance to the servo controllers
and/or.

In case of errors, hardware problems (e.g. fuses, connectors, capacitor
reforming, user-specific settings etc.) or other service related questions contact
MACCON tech support or phone +49 89 651220-0

% Do not mount devices, which produce magnetic fields, directly beside the servo

is an adequate flow of cool, filtered air into the bottom of the control cabinet, or

f E The servo controller will switch-off itself in case of overheating. Ensure that there
use a heat exchanger — refer to chap. 3.1.3.

Guide to mechanical installation
The following notes should help you to carry out the mechanical installation.

® Site

In a closed control cabinet — refer to chap. 3.1.3. The site must be free from conductive or corro-
sive materials. For the mounting position in the cabinet — see on page 26.

® Ventilation

Check that the ventilation of the servo controller is unimpeded, and keep within the permitted
ambient temperature, see chap. 3.1.3. Keep the required space clear above and below the servo
controller detailed on page 22.

® Assembly

Assemble the servo controller and power supply close together, on the conductive, grounded
mounting plate in the cabinet.

® Grounding Shielding

For EMC- compliant shielding and grounding see on page 133. Ground the mounting plate, mo-
tor housing and GND of the control system. Notes on connection techniques detailed see chap.
10.4 on page 135.
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4.3

4.4

26

Dimensions
Check the mounting for a maximum air ventilation based on the mechanical data, see chap.
3.1.5 on page 22.

Assembly (TBD)

The SWM modules are mounted on a base plate and are completely sealed. Main connections
are made via military-style Sub-D or screw connectors.

For details see Fig. 4.2 to Fig. 4.4.

The motor power cable consists of four wires:

— Phases U, V, W and an additional
— Earth wire (PE ground — protective earth ground connection).

Use a 4-wire shielded (not twisted) cable for motor connections, see table on chap. 3.1.4.
Mount the cable shield closest to motor housing and PE ground.

Connect the other end of the cable shield closest to

— X5-4 and X5-5 (SWMT7S — see chap. 5.5.1 on page 36)

— X5-4 and X5-5 (SWM7 — 48/150 with extended 1/O), see chap. 5.5.2 on page 37)
— M-GND (SWM7-48/100), see chap. 5.5.3 on page 38.

GND of the SWM7 — for details see on Fig. 5.9.

Preliminary MAC-SWM7-UMN-prel-R05-15
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4.4.1 Base plate 188 x 164 mm
The device SWM7S 48/150 is mounted from below by six M4 screws according to the drawing

below.
Q . . .
Do not mount screws > 6 mm + material thickness of mounting plate used!
2 185.75
o+ S 4 156
o+ By 89
A
6 pcs
M4 x 6 mm
+ <+ | 22
lll]
SWM7 Connection front
-t -4 - L
162 1225 34 0

Figure 4.1: Mounting drawing for 188 x 164 mm base plate
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[N

4.4.2 Base plate 188 x 189 mm

1
o

1L,

CcC
cr]
CcrC

156 @) e 0 . 56

N
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27 A 27
P # # S
> $ .
A —¢' —_— 2
A A A A
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Figure 4.2: Mounting drawing for 188 x 189 mm base plate
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4.4.3 SWM7 -300 V /-600 V wall mount version, high voltage

g
& &

©ee~ 600

i

4 L

15

p> /

103

2241

Figure 4.3: Mounting drawing for SWM7 300...600 high voltage, wall mount version
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Figure 4.4: 3D view for SWM7 300...600 high voltage, wall mount version

Position Designation
1 Mounting plate
2
3 Ventilating fan
4 Protective grating
5 M4 Spacer keeps
6 Cylinder head screws M5x10
(8 pcs. cylinder head screws for for mounting on Pos. 1)
7 Cylinder head screws M5x10
8

Preliminary
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5 Electrical Installation

This chapter deals with

— Safety Instructions, see below

— Guide to electrical installation, see below

— Wiring, see on page 32

— Connector assignments, see on page 34

— Connection diagrams (Overview), see on page 35

— Power supply (X5), see on page 40

— Temperature supervision (X3), see on page 40

— Enable and command interface (X1), (X2), see on page 41
— Motor brake connection (X4), see on page 41

— Feedback, see on page 43

— Digital and analog inputs and outputs, see on page 52
— RS-232 interface, PC connection (X2), see on page 54
— CAN interface (X10), see on page 54

— Ethernet interface, see on page 54

— Digital and analog inputs and outputs, see on page 55.

5.1 Safety Instructions

, “ Pay attention to the Safety Instructions, to avoid any risk for dangerous
(A; voltages, temperatures and hardware damage.

Q First check the chap. “ Trouble Shooting” 7.9.
In case of errors, hardware problems (e.g. fuses, connectors, capacitor
reforming, user-specific settings etc.) or other service related questions
contact MACCON tech support or phone +49 89 651220-0

plate is used as a cooling element, it may reach temperatures up to 85° C,

f E During operation, servo controllers may have hot surfaces. Since the base
i.e. 185° F.

5.2 Guide to electrical installation

® Cable selection
Select cables in accordance with IEC 60204

® Grounding Shielding
For EMC- compliant shielding and grounding — ground the mounting plate, motor housing
and GND of the control system.

® Wiring
- Route power leads and control cables separately.
Af} Use an emergency stop circuit in your installation !

® Check the allocation of servo controller and motor, and compare the rated voltage and
current ratings.
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Pay attention to proper grounding of the servo controller and motor housing. Use for mo-
tor, encoder and control cables shielded cables with sufficient cross section (EN 60204),
see Fig. 5.1.

As motor cable is used a shielded cable
— 4-wire cable (for DC3, brushless, 2 phases) motor, see Fig. 5.8
— for DC brush motors needed a 3-wire cable only, see Fig. 5.9.

Place the shield over a large area (low resistance) at both ends to ground. Specifically,
the connection of the motor cable shield (connector X4) should lie on both sides of SWM
housing or motor housing.

5.21 Sequence for installation:

1.

o M DN

e ©® N o

Connect the digital control inputs and outputs.
Connect the analog input source, if required.
Connect the feedback device.

Connect the motor cable

Connect shielding to EMC connectors (shield connection) at both ends. Use the motor
choke (3YL/3YLN) if cable > 25 meters.

Connect the auxiliary supply.
Connect the main electrical supply.
Connect the PC.

Final check
Final check of the implementation of the wiring against the wiring diagrams that have
been used.

5.3 Wiring

The installation procedure is described as an example. A different procedure may be appropriate
or necessary, depending on the application of the equipment. We provide further know-how
through training courses (on request).

5.3.1 Safety Instructions

, A|\ Pay attention to the Safety Instructions, to avoid any risk for dangerous

voltages, temperatures and hardware damage.

There is a danger of electrical arcing with serious personal injury. Only

/‘ .E install and wire up the equipment when it is not live, i. e. when neither the

electrical supply nor the 24 V auxiliary voltage nor the supply voltages of
any other connected equipment is switched on.

Take care that the cabinet is safely disconnected (with a lock-out, warning

signs etc.).
Only professional staff who are qualified in electrical engineering are
allowed to install the servo controller.

5.3.2 Connection diagrams
For details of the connection drawings, see on Table 5.1.

32
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Denomination see on
Overview page 35
Motor page 41
Feedback page 43
Digital and analog inputs and outputs page 52
CAN interface page 54
USB interface page 55
Ethernet interface page 54

Tab. 5.1: Connection drawings (overview)

5.3.3 Shielding connection to the front panel
For details see Fig. 5.1.

5.3.4 Motor connector X4 with shielding connection
For details see

«  Overview Fig. 5.1 (page 35)
« DC3 motor Fig. 5.7 on page page 40 and
* DC1 motor Fig. 5.8 on page 41.

5.3.5 Technical data for connecting cables

For further information on the chemical, mechanical and electrical characteristics of the cables
please refer to the accessories manual or contact our customer service. Observe the rules in the
section "Conductor cross-sections" on page 22.

To reach the max. permitted cable length, you must use cable material that matches the recom-
mended capacitance requirements of < 150 pF/m.

MAC-SWM7-UMN-prel-R05-15 Preliminary 33



MACON

MOTION UNDER CONTROL

5 Electrical Installation

User Manual

5.4 Connector assignments
The following table details the connector assignments.

SWM7S-048-XX-XX- | SWM7S-300/600-XX SWM7-048-100R
ET/CT (** AMR option)
Communication
RS-232 X2-1 X2-1 X2-1
usB X3-1 X3-1 X3-1
CAN X10 X10 X10
Ethernet X4-1 X4-1 X4-1
Power & Motor
Thermo/Brake X3 X3 X3
Motor X4 SubD HS-8 Phoenix 4 pole M6 Screw
DC PWR + Control X5 SubD HS-5 X5 SubD HS-2 ctrl X5 SubD HS-5
Phoenix 3 pole (PWR)
Feedback
Resolver X1 X1 X1
Encoder X6 X6 X12
AUX supply - X5 -
Encoder Out - - X8
Sine + Serial X1 X1 X1
(Sine/serial/**AMR) (Sine/serial**AMR) (Sine/serial/**AMR)
Sine + TTL - - X12
Tach / Hall X13 X13 X13
1/0 Standard
Test Box X141 X1-1 X1
Digital/Analog/EncOut X2 X2 X8
Digital In/Out/Rel Optoisol. | X7 X7 -
1/0 extended
Test Box - - X1-1
Analog In - - X14
Analog Out - - X15
Digital In HS - - X16
Digital In - - X17
Digital Out - - X18
Relay Out - - X19
Safety Relay - - X20

34

Tab. 5.2: SWM7 connector assignments

Connectors in bold type: standard connector

Other connectors:

Preliminary
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Connection diagrams (Overview)
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Figure 5.1:
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SWM7S-48/150

5.5.1
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5.5.2 SWM7-48/150 with extended 1/1O
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5.5.4 SWM7S-300/600
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Figure 5.5: Connectors for SWM7S 300/600
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5.5.5 LWMT7S (tbd)

A drive version with a linear (non-switching) power stage is available in the same housing and
with the same motor and control interface configurations as the SWM7. The LWM7S has excel-
lent linearity around zero current, unsurpassed EMC- characteristics and no PWM- jitter.

It is ideal for critical applications in science and medicine as well as in semiconductor and mag-
netically sensitive environments, e.g. for positioning with sub-nanometer resolutions.

5.6 Power supply (X5)
; There is a danger of electrical shock with serious personal injury if the servo
A{} controller isn’t properly grounded.
An isolating transformer is required for networks that are asymmetrically
grounded or not grounded.
X5
2 ; FUSE FU2 MY
DC Supply C 1 |
(12-60V) IS ) SE— | L 1 I I r
+ + +
12 - B0V (12-320V for HV) ‘ N o )
4
DG Supply (=
Return (0V) L (G 5
T;OUSING
Figure 5.6: Power supply SWM7 (X5)
5.7 Temperature supervision (X3)
SWM7
X3
ﬂ (\ 3| PT100/PTC130
PT100/ Ij ( ’ ‘ J
PTC130
~ 9| pTi00/PTC130
:| HOUSING
Vdc m 1 [ Motor Thermo Switch+
Motor =
temperature
switch Gnd 2| Motor Thermo Switch-
J HOUSING
Figure 5.7: Temperature supervision (X3)
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5.8 Enable and command interface (X1), (X2)
A hardware (HW) enable signal is not essentially needed. The HW enable signal can be parame-
terized to

— digital input 1 or 2
— SWM7 Test Box or (optional)

—“none”.
SWM7
X2
_ 16| . Analog Commandi+
A \ =) Ll
T 7 +- 10V
5.5l 05.5 y .31 8 " Analog Command1-
VOLTAGE CURRENT VOLTAGE CURRENT VOLTAGE GURRENT 1 -\21 _ Anajog Command2+
A } -’ Ll
+- 10V
[ X o0 20 y U .322 > Analog Commandz2-
Analog command signal oo U—.)—:l
L
HOUSING

Figure 5.8: Command interface (X2)

SWM7
X1-1
o m /\ - 5 , /1B Enab
Enable
switch
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, :)_
THOUSING

Figure 5.9: Enable interface (X1)

5.9 Motor (DC1, DC3) and brake connection (X4), (X3)

Connect the motor with the SWM7 unit see

— Fig. 5.7 and Fig. 5.8
—incl. the temperature supervision, see Fig. 5.4.

For the use of a holding brake, an external auxiliary supply according to the brake voltage has to
be provided, see Fig. 5.9.
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SWM7
for wiring > 25m X4

Phase U ﬂ [\ )%] Phase U
) —
Phase V __E ] Phase V
POWER

MOTOR
DC3, brushless

e Vo

3 phases STAGE
Phase W 3 Phase W
Choke

oo > 2 Motor Gind

HOUSING U = 1

,,,,,,,,,,,,,,,,,,,,,,,, o)
HOUSING
Figure 5.10: DC3 motor connection SWM7 (X4)
SWM7
for wiring > 25m X4

Phase U ﬂ ﬂ

H

] Phase U
] Phase V
POWER

Phase V

RR

STAGE
j Phase W
Choke

NGTOn > 2 Motor Gnd

HOUSING U 1
HOUSING

Figure 5.11: DC1 motor connection SWM7 (X4)
SWM7

X3

Brake+ ﬂ ﬂ P et

(s <
Motor ) ‘ J
brake Brake- 8| —
,,,,,,,,,,,,,,,,, J_@._
:IHOUSING
Yoo < C: > Aux. Supply 18-32 Vdc

VOLTAGE CURRENT VOLTAGE CURRENT VOLTAGE CURRENT ‘

OO0000O0| en

(e »- Aux. Supply Return

;]Hou&NG

Figure 5.12: Motor brake (X3)
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5.10

Feedback

Every closed servo system will normally require at least one feedback device for sending actual
values from the motor to the servo drive.

Depending on the type of feedback device used, information will be fed back to the servo con-
troller using digital and/or analog channels.

If necessary for the application, different sensor can be chosen for

— commutation
— speed control and/or
— positioning.

Commutation sensors for DC motors:
® usage of a brush-type motor there is no need for a commutation sensor

® for operation of brushless motors (DC3) a commutation sensor is required.

5.10.1 Hall sensors (X13)

The servo controller of the SWM7 family provides interfaces for all common sensors on the mar-
ket. The servo controllers are equipped with a high dynamic current loop with a superposed
speed controller by default.

To close the current loop for electrical commutated servo motors (DC3) a commutation sensor is
necessary.

Analogous to it a speed sensor to close the speed control loop for all servo motors must be em-
ployed.

The simplest sensor for that is a hall effect sensor. The connection of this type of sensor is de-
picted in Fig. 5.11.

HE SENSORS X13 “CL SWM7

—— +15V ch

blue Hall Supply 1

= +5V
—— +15V

Q
F 3

brown Phase U 9], SYNU o]

orange Phase V 8|  SYNV e

LOGIC

yellow Phase W 7] .  SYNW 2z

/)
Y

s
[
Yyvy

green Gnd 6 470pF

__________ u ] | lAGND =

Figure 5.13: Hall sensors (X13)

A To ensure a smooth initial operation of a motor with hall effects it is
A/E necessary, that the switching edge of the sensors is phasing electrical
angel to the motor.
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in the case of high velocity as well as in the case of high motor current.
Please pay attention to the relation of the rotor magnets to the sensors

% If the HE sensors are inaccurately mounted switching errors are possible
while mounting cageless motors.
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5.10.2 Resolver (X9)

The resolver is now accepted as the most robust commutation and position feedback device to
support DC brushless motors. The SWM servo controller allows for the use of a 2 or multi-pole

resolver.

The maximum achievable resolution with a resolver is 16 Bit.

A 2-pole resolver (1 electrical cycle per revolution) can deliver a position resolution of:
360°/65.536 = 0,0055° (=z0,33" arc minutes)

Due to the limited , Tracking Rate® of the Resolver/Digital converter used, the maximum achiev-
able position resolution depends on the maximum speed.
The limits are (valid for a 2-pole resolver):

+ 16 Bit for < 1.000 rpm
* 14 Bit for <4.000 rpm
+ 12 Bit for <16.000 rpm
* 10 Bit for <64.000 rpm.

RESOLVER

REF- (black/white) —

SIN+ (red) ——

COS+ (blue) —»—|

COS- (yellow) —»—

REF+ (red/white) —e—1—e>

)

'«.‘J

+15V SWM7?
£
. Oscillator

SIN- (black) —»——a>

Figure 5.14: Resolver (X9)
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AGND 15V
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[
100pF
—

10k

24k
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f

Analog/Digital
Converter

Vrer AGND

100pF

i
it

24k

8

88

24k

E 100pF
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5.10.3 Encoder differential (X12)
TTL ENCODER X6 +5VT SWM7
+5V ¢ e ——— N 2
RlEGEE
A .
bl 120F{|j >
A- ry _
B Py
& 120F||j >
B- — -
Z- -
] 120R[] >
Z+ —» —{—
L ] baND
Figure 5.15: Encoder differential
5.10.4 Encoder unipolar (X12)
TTL ENCODER X6 +5\,T +33Va SWM7
+5V -+ =) B R LS A -) 2 .
A
A+ e -) 3
3 4

B+ -

Z+ >

s

s
(v k')

[ L!ﬁ

oV -

S
$
|_

DGND

Figure 5.16: Encoder unipolar
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5.10.5 Sine Encoder with EnDat 2.2 (X11)

Encoder with SWM7

Endat interface X11

SIN+ —p—= ﬂmﬂx ) SIN+
SIN- — =) -2 SIN-

b

\
4

A J

COS+ —»—{-=) - COS+
X:mm 10
COS- ——1= -) COs-

Y

L J

DATA+ —p——=) -) = AUX1_H
mm 14

DATA- —p—1—=> -) > AUX1_L

s el P22 T T o - AUX2_H
ﬂmm 15

CLK- —» ») >) b AUX2 L
""""" 4

5V —a—1= -)— -+ +5Vout
Gnd - D 5/12 < AGND or

I .

Figure 5.17: Encoder with EnDat
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5.10.6 Netzer Encoder (X11)

Netzer- SWM7
Encoder

COS+ —»—= —————— COS+
m 10
D—————— COS-

SIN- / COS- —»—-=)

fl_ > > SIN-
Mﬂm 1
SIN+ —p—ab) ) > SIN+

> Y >

Coarse/Fine —¢—eb - < AUX2_L
5V et SEL NI 5V
Gnd —-= > 213 AGND

I

Figure 5.18: Netzer Encoder

5.10.7 DC Tacho

The DC-Tachometer input is normalized for £10V max. voltage input. The controller may be
adapted to the signal level of the DC tacho by changing internal resistor values.

Details can be provided on request.

X13 SWM7

ﬂ 5 . DC-Tach+

DC Tacho ) ’ ]
4 ~_ DC-Tach-

U ] U - >

HOUSING

[\

&

Figure 5.19: DC Tacho

5.10.8 TTL Encoder (general)

Many motor manufacturers supply servo motors with optical encoders with TTL-inputs. Depend-
ing on the application encoders with low (500...1.000 lines) or higher (up to 18.000 lines) resolu-
tion may be used.
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Depending of the type of TTL incremental encoder the SWM servo controller allows connection
of either differential or unipolar encoder signals.

The maximum permissible input frequency is TMHz (4 MHz edge frequency). The maximum per-
missible velocity is thus

106 * 60 / Resolution

For an encoder with 5.000 lines per revolution the motor can be operated up to a speed of
12.000 rpm.

5.10.8.1 TTL Encoder (bipolar wiring)

TTL ENCODER X6 +5vT swm7
5V e - :
o
A+ > L T o et 3
ST =

| | bGND

Figure 5.20: TTL Encoder (bipolar wiring)

5.10.8.2 TTL Encoder (unipolar wiring)

TTL ENCODER X6 +5VT +33v) SWM7

+5V -gei> -}

2k2

(Z7 1
2k2
470

B+ -l -)
Z+ 1) - 8

VY'Y

| I P |
| S

oV -t »)
|l {7 1|
DGND

Figure 5.21: TTL Encoder (unipolar wiring)
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5.10.9 SIN/COS Encoder (X11)

SIN/COS- SWM7
Encoder X11

Y|P N | e ——— ﬂ :)—1 ——  Sin+
SIN- ——-= SECDBCG: 521 » Sin-

s

- WM ] T
CoS- —»| = S AR,

5V —4—= ] )i—q— 5V
Gnd —e—-ed 213 o AGND

Figure 5.22: SIN/COS Encoder

5.10.10 Tacho (X13)

SIN/COS- SWM?
Encoder X11
SIN+ —p——=> i _ﬂmm_ — :}—1-——b— Sin+
SIN- ——-= o221 > Sin-

COS+

—»— Cos+

4
L)

Iié
EEE

COS- ——= —»— Cos-

5V —e¢—=

Gnd —a— —<4— AGND

Figure 5.23: Tacho
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5.10.11

5.10.12

Sine Encoder with Hall (X13)

MACON

MOTION UNDER CONTROL

HE SENSORS X13 =
blue Hall Supply D1_
brown Phase U _ 9 SYN-U bo_
‘K‘L i Phase V 581, smv — >_
§H
yellow Phase W - 7 > SYN-W [ bo—
green Gnd 6 470pF
__________ AGND -
Figure 5.24: Sine Encoder with Hall
Encoder with BiSS (X11)
Encoder with SWME
BiSS interface X11
T A I ERA S e o2 1y AUX2 H
15
MA- ——1—=) -) B AUX2_L
Sle >t — a1l AUX1 H
14
SL- —p—1=) -)——p—— AUX1 L
________ 4
5V —¢1-=) -)— < 5V
Gnd —e—-=> =j—5——4— DGND

MAC-SWM7-UMN-prel-R05-15

R

Figure 5.25: Encoder with BiSS
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5.10.13 AMR-Encoder (X11)

SWM7
AMR-Encoder X11
1
>——F>— Sin+
Sin —»—1=> -) 9 > Sin-
2
>——1»—— Cos+
10
Cos —»—1=> -) ¥ Cos-
4
5V ——1-= -) < 5V
Gnd —e—t-= L AGND

Figure 5.26: AMR- Encoder (X11)

5.11 Analog and digital inputs and outputs

These inputs and outputs are used mainly for customer specific applications and for trou-
bleshooting (read out of error codes).

5.11.1 Analog inputs and outputs
Inputs: 2 different inputs (ANACMD1, 2) on the X2.

* The reference for the analog inputs is AGND (available at e.g. X2-1)
» Differential input range max £10 V
e Common mode range max 13 V
» Differential input resistance 20 kOhm
e Sampling rate = PWM frequency/sec.
Outputs: 3 analog outputs available (ANALOG OUT1, 2, 3) on the X2
*  The reference for the analog outputs is AGND (available at e.g. X2-1)
e Output range is max £10V
*  Sink/source capability max 10 mA

* Update rate = PWM frequency/sec.

5.11.2 Digital inputs and outputs

Internally the digital inputs and outputs have its own grounds which are galvanically isolated from
the other grounds.

To supply the digital I/O circuits two independent and isolated voltages are used and provided for
external uses (+ 5V-DIGIN, + 5V-DIGOUT) as well. For simplicity the digital I/O grounds have a
common ground point DIGIN-GND/DIGOUT-GND, which is available on X2-14 and X7-1.
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Q Each of the digital supply voltages is capable of delivering up to 150 mA.

It's not allowed to connect it directly together — if higher current capability
is needed use e.g. diodes for balancing.

The SWM7 has
® 5 digital inputs on X2 and X7:

No. | Connection front Pin- Hints
No. No.
1 X2 DIGIN1 X2-13 1:1 CURRENT CONTROL

switches between current and speed control if the SWM7
commanded externally (without PC or CAN)

2 X2 DIGIN2 X2-15 ENABLE
serves as a hardware enable input

3 X7 DIGIN3 X7-3
4 X7 DIGIN4 X7-4
5 X7 DIGINS X7-5

can be configured for customer purposes

Tab. 5.3: SWM?7 digital inputs

Properties of digital inputs:

— High level = 2.5V

—Low level < 1V

— Voltage range 0...24 V, recommended 0...5 V.
— Input resistance 4 kOhm.

® 6 digital outputs on X2:

No.| Connection front Pin Hints
No. no

1 [X2 DIGOUT1 X2-9 |ERROR CODE FO
signals failure conditions to external circuits

2 X2 DIGOUT2 X2-10 |ERROR CODE F1
signals failure conditions to external circuits

3 | X2 DIGOUT3 X2-11 |ERROR CODE F2
signals failure conditions to external circuits

4 |X7 DIGOUT4 X7-7
X7  DIGOUTS X7-8
X7  DIGOUT6 X7-9

can be configured for customer purposes

Tab. 5.4: SWM7 digital outputs

Properties of digital outputs:

— Error codes are actively driven TTL outputs
— DIGOUT4, 5, 6 are open collector outputs with max. 40 V, 80 mA.
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5.12 RS-232 interface, PC connection (X2)

Operating, position control, and motion-block parameters can be set up by using the setup soft-
ware on an ordinary commercial PC.

Q Connect the PC interface (X6) of the servo controller to a serial interface on the
PC, while the supply to the equipment is switched off.
This interface is galvanically isolated.

SWM7
X2
| I\
TxD [l 3] . ™Mo
/ N
RxD 5 4 RXD_MON
COM-
Port
GND l | > 2 MON_GND
l)
|
._.)_:l
HOUSING

Figure 5.27: PC connection to SWM7

The interface is selected and set up in the setup software. Further details see on page 58.

5.13 CAN interface (X10)

This interface will be available in the next implementation.

The baud rate of the interface for connection to the CAN bus is configurable. The integrated
CAN communication profiles are customer specific or MACCON standard.

The CAN-GND is isolated from other grounds and is the same for the second serial interface
(User TXD/RXD). The analog setpoint inputs can still be used.

SWM7
——————————————————————————————————— X10
RXD_User 5| . RXD_User User
v specific
RS232
TXD_User 4| . TXD_User interface
T 'C >
GAN_Low 2| . CAN_Low
\C >
Optional
—__ CAN_High Gl |, AN High 120 Obm
SS~—_CAN Gnd 3| . cAN_Gnd
Host PC (User_Gnd) " (User_Gnd)
-------------------- -—j
HOUSING

Figure 5.28: CAN connection to SWM7

5.14 Ethernet interface

Will be available as a special version in a next implementation.
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5.15 EtherCAT interface

Will be available as a special version in a next implementation.

5.16 USB interface (X3-1)

Will be available as a special version in a next implementation.
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6 Controller Monitoring with SetUp Tool SWM7.exe

This chapter describes the

® Installation of the setup software SWM7 . EXE for the SWM7S digital servo controller,
see chap. 6.3.1

Operational tasks, see chap. 6.4

Menu items, see chap. 6.5.1

Control windows in SWM7, see chap. 7.4.3 and

® Error messages, see in chap. 6.6 .

We offer training and familiarization courses on request.

6.1 General

The setup software is intended to be used for altering and saving the operating parameters for
the SWM?7 series of servo controllers.

There are two operational modes:

® Working in OFFLINE mode, see menu item “Service” < “Go Offline”, or in standalone
mode, i.e. SWM7 unit disconnected.
— This is useful for preparing different parameter files ( * . macp- files) preconfigured for
different motors, sensors, or speed settings.
(i.e. enter setpoints in offline mode)

To save use the menu item “File” > “Save as” <new name .macp> file.
— The user can now upload in OFFLINE mode a specific <new name[1...n].macp>-

file for the present hardware configuration, see menu item “Service” < “Go ONLINE”.

® Working in ONLINE mode you can choose the specific *.macp- file for the specific hard-
ware/motor/sensor configuration.

The attached servo controller can be set up and during this procedure the drive can be con-
trolled directly by the service functions, see buttons “Enable Drive” and “Disable Drive”.

Q Only professional personnel who have the relevant expertise are permitted to
carry out online parameter settings for a drive that is in operation.

In case of errors, hardware problems (e.g. fuses, connectors, capacitor reforming,
user-specific settings etc.) or other service related questions contact MACCON
tech support or phone +49 89 651220-0.

Sets of data that have been stored on data media are not safe against unintended alteration by
other persons. Unexpected move could be the result if you use unchecked data. After loading a
set of data you must therefore always check all parameters before enabling the servo controller.

The servo controllers must be adapted to the requirements of your machine. Usually you will not
have to carry out this parameter setting yourself on the servo controller, but on a PC, with the as-
sistance of the SWM7 setup software.

The PC is connected to the servo controller by a specific MACCON cable with RJ-11 connector
(serial, see chap. 5.12). The setup software provides the communication between the PC and
SWM7.

You can find the setup software on the accompanying CD-ROM and in the download area of our
website, see MACCON download area.

With very little effort you can alter settings and instantly observe the effect on the drive, since
there is a continuous (online) connection to the servo controller.
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6.2

6.3

6.3.1

6.3.1.1

6.3.1.2

You can save sets of data (archiving)

— the parameter values in a * .macp file

— the GUI layout of your SWM7 application without parameter values in a * .mac file and
load them again

— also print out the data sets.

On CD-ROM are stored motor-specific default sets of data for the most common combinations of
servo controller and motor. In most applications you will be able to use these default values as a
starting point to get your drive running.

Interfaces and Settings

The interfaces and settings are described in chap. 6.3.1.1 and chap. 6.3.1.2, and for trou-
bleshooting see chap. 6.6.1 .

Using the SWM7 SetUp tool

Installation of the software

Hardware requirements

The serial interface (X2-1, RS-232) of the servo controller is galvanically isolated from internal
circuits and is connected to the serial interface of the PC by a Sub-D, 9 pole to RJ-12 cable.

Communication interface:

If the PC is equipped with an RS-232 serial interface (COM port) you can connect via cable to
the servo controller, otherwise use the USB-to-serial adapter.

Installation under Windows OS
The CD-ROM contains
— the SWM7 . EXE incl. graphical user interface (GUI)

— firmware for uC, DSP, FPGA, and
— optional customer specific parameter files.

Copy the complete directory with SWM7 . EXE to your PC hard disk example C:\, D:\ or other free
local drive.
You can create a quick link on your desktop or using an additional entry in Windows OS menu.

The sSWM7 .EXE file runs under Win2k, Windows XP, Vista, Windows 7 and Windows 8.

6.3.1.2.1 Genuine RS-232 interface

If you starts the SWM7 .EXE software for the first time, you have to select the serial interface,

see Fig. 6.2.

6.3.1.2.2 USB-to-serial adapter

6.3.1.3

57

Install the drivers for the USB-to-serial adapter, see description on manufacturer's CD-ROM.
Check in the Windows Device Manager that the COM port is preset and note the COM port num-

ber. Set the proper COM port — see under “Settings” < “Com port”. Otherwise you must update
the COM port in your Windows OS system, see chap. 6.6.1 .

Installation under Linux OS

Not possible.
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6.3.2 Putting into operation

6.3.2.1 Standby operation without connected motor
In this mode you can

® check the proper function between PC and connected/switched on SWM7

® prepare specific sets of * . macp- files for your HW configuration (drive, sensors,
resolvers, encoders or ext. controls)

® prepare specific sets of * . mac- files for GUI layouts in accordance to your present HW
configuration and use cases for operation.

You need this information

® concerning the drive components:
— rated mains supply voltage
— motor type (motor data, if the motor type is not listed in the motor database —
then contact MACCON tech support)
— feedback unit built into the motor (type, poles, lines, protocol etc.)
— moment of inertia of the load.
® Documents, User Manual and access to MACCON tech support via internet
— User Manual — this manual
— Accessories manual
— CAN communication protocol description (optional).

Procedure:

1. Before attempting to install, service or maintain this unit always read the manual and the
specific safety instructions first.

2. Unpack servo controller and accessories and mount the servo controller as described on
page 31.

3. Connect the servo controller as described in chap. 5.5 for minimum wiring
without connected drive.

Install the software, see chap. 6.3.1 .

Connect the interface cable (COM port of PC and (X2-1) of the servo controller).
USB to serial converter can be used if no COM port is available.

Note: An USB interface will be available as a next implementation.

Switch on auxiliary power supply for the servo controller.

7. Double-click the swM7.EXE icon on your Windows desktop — the MACCON
SWM7 SETUP program opens, see below:
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MACCON SW

File Settings Parameters Service TypePlate About
POSITION CONTROL ]SENSDHLESS CONTROL | FIELD WEAKENING | PHASE FINDING | CAN

#<0> Poszition Sensor Select———=  +¢2> Position Control: P gain———,

(¢ <notused:> g e S P
" SineEna<1> G | [ [ ] ] Jofolojobgles
" SineEnce2> o llololololof oo
" Resolver b
¢ TTLEnC #<2> Position Control: D gain———
£ EARIRAEIRIRAEINE K 2K 3
" SineEnc 3Ph RN | | | | | [oMojojoRies
" EnDat SinCos 8 Llololololof oo
" EnDat Digital -
" Hiperface #£{2> Position Control: Feed Fwd——
'nJ_: " Biss E + 4] +]+]+
g Meter I | |0fo]o]o]
8 58l 8 zllf-l-l-
\ \

Figure 6.1: MACCON SWM7 SETUP main window (example)

Q Wait until the question marks and/or the blue progress bar are gone — then the
communication process via the interface to SWM?7 is finished.

8. If the communication is started for the first time, you have to setup the communication
parameters.
Choose the communication system and the interface, where the servo controller is
connected to, see below:

-

Senal Port

()
(]
=
o

pEaNe e e lele RO NS Ne !
o Nanelialie e le e lialie

b

Figure 6.2: Choose Serial Port (example COM3)

9. If the communication well established, you will see a blue progress bar in the status
line of the SWM window. Wait until this upload is finished. If OK, then in the
message window will display the current SWM7 software version, see below.

| 1: Sw/M7 14.02a MACCON
Dizable Drive | Error Message (if any)

Uploading D ata from Controller [ HE NN RN RN NN RN EEEEEEEEEEEEEEE AN
Figure 6.3: SWM Message window (example no error)

10. In case of errors you will see an error message — example text added in red.
To maintain any error message, see chap. 6.6 .

11. For operational task, see chap. 6.4 .
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6.3.2.2 Operation with connected drive
Connect the drive to (X4), see chap. 5.5.

Using the buttons “Enable” or “Disable” the drive will be gone into operation.

6.3.3

Guide for setup

Follow the instructions given by MACCON tech support. Details for firmware update and specific
setups are described in chap. 6.5.1.4 , see on page 65.

Restoring the default values is written in 6.4.7 .

6.4

Operational tasks

This chapter describes the possibilities for using the SWM?7 software.

The SWM7 GUI is formatted to distinguish the setup parameters for
— common applications (standard user)
— advanced user and

— insider or MACCON tech support,

see details in chap. 6.4.3.1 and chap. 6.4.3.2 , both on page 62.

The display for parameter and measuring values is divided into the following, see Tab. 6.1:

Window name Example Remarks
Parameter display | (<2 I"t Current Limit Using the “+” and “-” keys you can adjust
% ﬁz of Ipeak the desired parameter value.
5 HEE S

|
wo [ Use Index Pulse
o=
ow

[(I]) Index Pulse
w ]

Use or not use parameter “Index Pulse”

Measuring display

MAC-SWM7-UMN-prel-R05-15

¢2>» Abz_ Pozition ¥alid
w
[wlm ' Walid
o=
ow

Display “Abs. Position” is valid.
green = valid

<1 Pwm Frequency [FRGA——
40kHz

@ 15kH:
® 20kHz
® Z5kH:
@ 30kH:
@ 40kH:
@ S0kH:
_ @ 10kHz
S @ EkH:

Display “Pwm Frequency (FPGA)” is
TBD.
yellow = TBD

o @ Index Pulse Used
o=

ow

25 Uge Index Pulsge————
[".‘3

Measuring display: “Index Pulse” not used
grey = not used
red = TBD

<1j FPGA Status Flags
[E§ @ Brake On
=

Preliminary

Display “FPGA Status Flags 2”
grey = not used
green = used/activ
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Window name Example Remarks

Selection window | <0> Speed Sensor Select— In this selection window you can choose

" <not uged: . :
 CineEnocls using the radio buttons one of the

(" SineEncc2> displayed item.
+ Resolver

" TTLEnc

" Hall

" SineEnc 3Ph
" EnDat SinCos
" EnDat Digital
" Hiperface

" Biss

" Metzer

" 551

" DC Tach

2gli=chion Direction “not inverted” or “inverted”
@ % notinverted

Tw  inverted

0=

Tab. 6.1: Definitions for display of parameter, measuring and selection windows

[SPOCNTRL

6.4.1 Loading/Saving a Parameter Value Set

An existing parameter value set can be opened using “File” © “Load Parameters”. Parameters
values are downloaded automatically to the SWM and have immediate effect.

All parameter changes are discarded at power-off unless saved to flash using the “Write-to-
Flash” button, see in right pane.

‘Wite Parameters to Flash :?'

Figure 6.4: "Write Parameters to Flash" button
As the parameters in the setup tool are always up-to-date when connected to a device, no up-

load is necessary before saving to disk, see menu item “File” < “Save Parameters as”
<file name.macp>, i.e. your “personnel” stored file.

6.4.2 Enable drive/Disable drive

Use the button "Enable Drive", see Fig. 6.5, page 61, to monitor all settings in any
parameter/measuring window in practice.

For more details, e.g. optimizing the different drive settings see chap. 7.

Enable Drive % Dizable Drive

Figure 6.5: "Enable Drive" and "Disable Drive"

6.4.3 Adding parameter displays to a page

The menu item “Parameters” opens a window which allows selecting additional parameters for
display. Simply move the desired parameter to the certain setup page by drag-and-drop, see be-
low:
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6.4.3.1

6.4.3.2

6.4.4

Parameters @

f—Active Commutation Sensor - Close

f—Active Positioning Sensor

<2> Profile: Max. Deceleration

b Active Speed Sensor
4] 4]+ 4] 4]+
s—Command Inputs
5 ERRREEQ er/sec lmm/s] i Communication
e e e e e p—Current Control
£—Customer Specific Parameters
<2> Profile State- n—Data Acquisition
5 @ Ficfile done t—Debug Parameters
B n—I/0

s—Internal Processor Communication
£— Motor initialization
f—Motorl
—Motor2
5— Position Control
£—Position Sensors
o— Profile Generator
- Profile: Max. Acceleration
- Profile: Max. Decelel
Profile: Max. Speed  Value =0
- Target Position User Class = User
- Profile State FW Name = fMaxAccelRamp
- CAN Target Position ~ Control = THUMB
.. Capy of CAN Target Po: Properties = 7:0:1.0:rpm/sec [mm/s’]
. Internal Target Position Checksum = A565
- Frofile: Frequency
Profile: Position Command
- Frofile: Speed Command -

m

Figure 6.6: Adding parameter “Profile: Max. Acceleration” to a section (example)

The parameters can be used simultaneously in several tabs of the GUI.

Meaning of formatting in the “Parameters” window
In Fig. 6.6 are displayed different format settings:

—bold these parameters are used for common tasks, i.e. for standard users
—normal for advanced users
—italic ~ for insider (User class = Debug) and MACCON tech support.

The user classes are visible in the info box, see Fig. 6.6.

Meaning of formatting in a parameter display
The following formats are used/visible in each control window:

Frame Title in parameter/measuring for:
bold bold common applications (standard user)
bold normal advanced user
thin normal insider or MACCON tech support

Delete parameter display of a page

You can delete parameters in a section. Choose in menu item “Service” ¢>“Modify”.
Then select the control window, e.g. “Encoder Offset (circular)” in Fig. 6.6 and right-click the
mouse to delete.

<2 Profile State

= @ Profile done
o
o

Delete D

Figure 6.7: Delete measuring window “Profile State” (example)

Confirm message “Are you sure to delete” with “OK” button.

The measuring window “Profile State” is deleted now.
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6.4.5 Creating user-defined tabs
You have the ability to create your own tabs (parameter page(s)) for controlling and monitoring
your drive system. Choose in menu item “Service” C>“Modify".

Then right-click on a free area in the tool bar to open the context menu, see Fig. 6.7.

| SPEED / CURRENT CONTROL | can |
@gd Sheet
aption...

Remove Sheet

Move Left
Mowve Right

Figure 6.8: "Add Sheet" option
Click on “Add Sheet” and enter a user-specific name for this window e.g. “Voltages”.

o |y |
Input Dialog &J

Caption: |\-'o|tages|

Abbrechen

Figure 6.9: Create caption "Voltages" (example)

Confirm with “OK” to create the new tab.
Then you can add your user-specific control windows, see chap. 6.4.3 , page 61.

At least you need to save your new GUI in the * . mac- file, see menu item “File” = “Save”.

6.4.6 Deleting user-defined tabs

You can delete your own tabs (parameter page(s)). First choose in menu item “Service” =
“Modify”.

Then right-click on the tab e.g. “VOLTAGE” to be deleted and select “Remove Sheet”.

| can voLTAGE |
Add Sheet

Caption...
Remo\re%Sheet

Move Left
Move Right

Figure 6.10: “Remove Sheet” selection

At least you need to save your new GUI in the * . mac- file, see menu item “File” = “Save”.

NOTE: In case of errors you can fall back, see chap. 6.4.7 below.

6.4.7 Restoring default GUI layout
For restoring the default values you need

— CD-ROM contains the GUI layout file for your customer specific project in the following
naming: SWM7 <Name of customer or project>.mac
Example: SWM7 MACCON_01.mac
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Then locate on your hard disk the *.mac- file. Overwrite this file with the CD-ROM's.
This generates the “Delivery Status” of your project.

For all other fall-back procedures contact MACCON tech support.
6.5 Description of menus and windows

6.5.1 Menu items
The menu items are described in the following. You can open the menu items using

— the mouse pointer or
— <ALT> key followed by the underlined letter e.g. <ALT+f> to open the “File” menu.

6.5.1.1 File menu

Menu item Description <ALT+f>
New......ccoooiiiiiiies Create a blank parameter window “Page1” with a <ALT+f+n>
MACCON configuration file name “Untiteled0.mac”

Oopen.........coovveeeeeeee.... Opens a window for selection of a MACCON configuration file * .mac <ALT+f+o>
Save as.........ccccceevieennn. Opens a window for <ALT+f+a>

— saving a new file (i.e. overwrite Untitled0.mac) or

— overwrite the present configuration * . mac file.

<ALT+f+p>

Load Parameters......... Loads a parameter value file * .macp
Save Parameters as.... To save/overwrite a parameter value file * . macp <ALT+f+v>
Examine Parameter Examines the MACCON parameter file * .macp in relation to the FW <ALT+f+m>
file. s and displays all present parameter values in the “Parameter Preview”

window.

You can export these values ina *.csv-or *. txt file.
Exit......cooovviiiiiine Close the program and ask to save or not. <ALT+f+e>

6.5.1.2 Settings tab
COM port selection for genuine COM ports and USB-to-serial adapters.

6.5.1.3 Parameters tab
The user can select any additional control windows or tab, see in chap. 6.4.3 and chap. 6.4.5 .
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6.5.1.4 Service menu
Menu item Description <ALT+e>
Modify........ccooiiini If selected (active) “v'Modify” you can alter <ALT+e+m>

— the position of any parameter/measuring and/or

— add additional parameters or tab sheets.
Save the new settings in your “personnel GUI” parameter * .mac
file.

Go Offline....................... Disables communication (for MACCON tech support)

Show Communication Displays in the “Telegram” window the running communication.
You can “Stop” or “Pause” logging or “Delete” the communication
log.

Show Database.............. Displays the internal data base of controller parameters.

Re-read Parameters.......Re-read the parameter from the connected SWM7, see SWM
Message window on page 59.

Firmware Update Tool...Opens a “Firmware Maintenance” window.

Q Permitted only with the express permission
of MACCON tech support!

Upload Controller FlashUpload controller data into a file for MACCON tech support.

Show Groups................. Displays parameter groups, used by MACCON tech support.

6.5.1.5 Type Plate tab

<ALT+e+o0>

<ALT+e+s>

<ALT+e+d>

<ALT+e+r>

<ALT+e+u>

<ALT+e+L>

<ALT+e+g>

Displays (and modify) the type plate data stored in the drive (will be used in a next version).

6.5.1.6 About tab
Displays the current software version.

6.5.2 Related files (GUI layout *.mac, parameter file *.macp)
The SWM7 Setup tool will work as a single file without installation procedure. The s
be operated directly out of your hard disk working directory.
There are two file types related with SWM?7 software:

1. MACCON GUI layout file (* .mac) contains
— the specific set of parameter sheets (tabs) and the parameter layout.

oftware can

The menu items “File” ¢>“Open” and “Save” are related to <name .mac> files.

On software startup, the last used MAC file is loaded.

2. MACCON parameter file (* .macp )
This file contains the values of all parameters for a certain drive setup and
independent of the layout file.

It is used as back-up or to duplicate drive configurations.

is

The menu items “File” < “Load Parameters” and “Save Parameters” are related to

* .macp files.

The connection between PC and SWM?7 device is established via RS-232 link to X2 connector.

The matching cable is delivered with your device.
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6.6

6.6.1

6.6.1.1

6.6.1.2

The COM port can be selected in the “Settings” menu.

Error Messages
This chap. describes some error messages in the status line of the SWM7 GUI.
Handling of RS-232 communication errors

Message “Transmitting Telegram: No Response”

Indicates that the SWM?7 unit is not responding. Check power supply, cabling and COM port set-
ting.

Message “COM Error 0x02”

If you use a build-in COM port and frequently get an error message like “COM Error 0x02” in the
status line of SWM7 program, it is necessary to change the serial port setting.

(This applies to communication chips of type 16C550)

Changing the serial port setting:

1. Open the Windows device manager and select the used COM port e.g. COM1.

-

=4 Gerite-Manager

| Datei  Aktion Ansicht 7
|le= = E H=®| B &S

M o= TvyBridge

47T Anschliisse (COM & LPT)

. .73 PClParallel Port (LPT1)

= PCI Serial Port (COML)

7 PCI Serial Port (COM2)

» -8 Audio-, Video- und Gamecontroller
»-{M Computer

Figure 6.11: Windows “Device Manager” window

2. Then display the properties of the COM port used and click “Advanced” button.

- )
Eigenschaften von PCl Serial Port (COM1) ==

| Aigemein | Port Settings | Treiber | Details | Ressourcen

Bits per second: l—ﬁ
Data bits: |8 -
Paty: [Nors =]

Stop bits: ﬁ—-ﬂ

Flow control: | None -

MvEnoed S Restore Defaults |

| =

V=

Figure 6.12: Port Settings for the COM port (default)

)
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6.6.2

6.6.2.1

6.6.2.2

6.6.2.3

67

3. Reduce settings for receive buffer to (4).

r _ 1 N
Advanced Settings for co_ ' [P
[v Use FIFO buffers frequires 16550 compatible UART) aK

Select lower settings to comect connection problems. S
anc
Select higher settings for faster peformance.
L Defaults
Receive Buffer: Low (1) % High (14) (&)
U
Transmit Buffer: Low (1) J High (16)  (16)
|
COM Port Number:  [com1 ﬂ

—— ——

Figure 6.13: Adjust Receive Buffer for COM port

4. Click “OK” to close all device manager windows.

5. Restart Windows to make these changes become effective.

Now the warnings should not show up anymore.

Errors regarding wrong setup in SWM7 GUI

This chapter shows some examples for wrong system setup in SWM7 GUI.

The error messages are cleared as soon as the setup is adjusted properly.

Invalid combination of feedback sensors

Due to hardware restrictions, some combinations of feedback sensors are not possible.

E.g., you can not use “Sine encoder 2” and “Endat” at the same time. In case of invalid sensor
settings, one of the following error messages is output, see Fig. 6.9:

— "Duplicate Use Of Encoder Input 1"
— "Duplicate Use Of Encoder Input 2", or
— "Resolver disables Encoder Input 2".

|Duplicate Use Of Encoder Input 2 1: ST 14.02a MACCON
Enable Drive Disable Drive |

Figure 6.14: Duplicate Use Of Encoder Input 2

Missing motion sensors
Additionally, the missing sensor is mentioned in the message window, see Fig. 6.8:

—"No Commutation Sensor defined"
—"No Speed Sensor defined", or
— "No Positioning Sensor defined".

|Dlive Mode: Missing Motion Senszors ?DNPS F'Ssiti_o_nin_g SgnSDT dgfi?_Edd
Enable Drive Dizable Drive | : Mo Posihioning Sensor define

Figure 6.15: Missing Motion Sensors

Incomplete sensor definitions

Some sensors need additional configuration, e. g. if you select “Hall sensors” as feedback sen-
sor you also have to define the hall switch type (supply voltage).
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Otherwise, an error message is output:

|No Hall Sensor Type defined
Enable Drive Dizable Drive |

Figure 6.16: No Hall Sensor Type defined

9: Mo Positioning Senszar defined
10: Mo Pasitioning Sensor defined

6.6.3 Runtime Errors

Runtime errors appear during operation, if a safety limit is reached. In this case, the drive will be
disabled immediately. The error message is cleared if the cause of the error is removed and the
drive is disabled and re-enabled by the user.

6.6.3.1 Over Voltage

The message “Over Voltage” appears, if the actual bus voltage exceeds the allowed maximum,
see Fig. 6.1.

| 1: 57 14.02a MACCON
Enable Drive Disable Drive |I]vel Voltage

Figure 6.17: Over voltage

This may also be caused by a wrong setting of parameter “Max. Bus Voltage” in tab. “DATA

AQUISITION”:
<2> Max. Bus Yoltage <2> Max. Bus Yoltage
_ mm@ov [ ] ]og
Standard value = 80 V 0 V = Wrong setting, will result an error message

6.6.3.2 Under Voltage
This error indicates that the internal SWM7 voltage is under limit.

6.6.3.3 Over Current
This message indicates, that the motor current is over the limitation.

6.6.3.4 Over temperature heat sink
This messages indicates, that the heat sink temperature is over the limit of the used sensor.

| 1: Swik7 14.02a MACCON
Enable Drive Dizable Drive |l]ver Temp Motor

Figure 6.18: Over temperature heat sink

<0> Motor temp sensor type:

Example: ~ Nore
Limitation to 130° C for this type of sensor.  Thema Switch
¢ PTI00

@ |
w ;

2
w

6.6.3.5 Error on resolver
Error in resolver function, check cabling and/or resolver.
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6.6.3.6 I*t warning

The error comes up, if in the tab “SPPED / CURRENT CONTROL” the I*t limit was set to 20 % of
Ipeak and this value has been exceeded, but lower then max. current in parameter display win-
dow "Max. Current, see 6.4.

<2> Max. Current 2> 1=t Current Limit

'I:I_C_‘ +| 4|+ ﬂ 'E_EI -I-I :]-I- ﬂ

3 0]0N0ES z  HBE.Q* of lpeak
o o

R O

Figure 6.19: I*t warning

6.6.3.7 I*t error
The I*t current is higher then the max. current, see see 6.4.

The SWM7 unit turns off automatically.

6.6.4 Other error messages related to SWM7 program
In the case of specific errors displayed in the status line — then contact MACCON tech support.

% Opening the device means loss of warranty!
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7

71

711

7.2

7.3

7.3.1

System Parameters Setup _TBD _
g The complete chapter 7 is in editorial status “Start-up” and “Not tested”.

7 l J You can use this chapter for a first information only.

This User Manual describes the operational tasks for the SWM?7 series of digital servo con-
trollers.

A/\ Pay attention to the Safety Instructions, to avoid any risk for dangerous voltages,
temperatures and hardware damage.

All the software and User Manual required for the operation of SWM?7 is electronically available
on CD-ROM and if necessary in paper form also.

Q First check the chap. 7.9 ,Trouble Shooting on page 123.
In case of errors, hardware problems (e.g. fuses, connectors, user-specific

settings etc.) or other service related questions contact MACCON tech support.

How to use the User Manual

For details see chap. 1.1 .

Target group

Only qualified personnel are permitted to perform activities such as transportation, installation,
commissioning and maintenance.

The SWM7 GUI allows a distinction according to different use tasks, for details see in chap.
6.4.3.1 and 6.4.3.2.

Motor Definitions

MACCON delivers a complete configured SWM7 software adjusted for the present motor and
use cases. If needed, the user can change/apply e.g. new feedback hardware or change inter-
faces.

In this case and also for fine tuning the user can apply the SWM7 software for adjusting.

Q
' If
x — changing the motor or other hardware written in the project sheet or

— errors, hardware problems (e.g. fuses, connectors, capacitor reforming, user-
specific settings etc.) or other service related questions contact MACCON tech
support or phone +49 89 651220-0.

Speed and Current definition (Setup)

Current Loop

An optimum matching of the current controllers to the motor ensures good torque control and a
good servo response. This also reduces losses in the motor.
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The current loop is optimized by adjusting mainly the Current Control P gain, | gain and D gain.

o Depending on the customer specific firmware version the D gain is not present in

the SWM?7 software.

7.3.1.1 Current control P gain /| gain / D gain

In SWM7 a PID controller calculates an error value as the difference between a measured
process variable and a desired setpoint, i. e. in a control loop feedback mechanism, see Fig. 7.1.

— P gain \

» [ SUM —— | gain — SUM | Output

> D gain —/

Input

Feedback -

P gain proportional gain
I gain integral gain
D gain derivate gain

Figure 7.1: PID Control system

The PID variables are:

Term/name Explanation

Error term The error term is derived by subtracting the feedback (motor speed) from the
set point (set speed).
This is the error in terms of a number of encoder counts per unit time.

Proportional term Simple proportional coefficient Kp is multiplied by the error term.
Provides linear response to the error term.

Integral term Integral coefficient Ki is multiplied by the error term and added to the sum of all
previous integral terms.
Provides response to accumulated error.

Derivate term Derivative coefficient Kd is multiplied by the difference between the previous
error and the current error.
Responds to change in error from one PID cycle to the next.

Tab. 7.1: PID variables

The PID algorithm for control does not guarantee an optimal control of the system or system sta-
bility. The following factors to consider using the SWM7 software:
(values are example only)

® PID cycling time (0.3 sec)
— Motor speed (150 rpm)
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— Encoder resolution (1.000/rev.)
— PWM frequency (15 kHz)

® Interrupt driven PID trigger
— eliminates code tuning
— maintains accurate PID timing

® Integral windup

® PWM term overflow

® PID variable overflow

How are these coefficients for P, | and D determined?

The behavior of most systems is measured by the system’s “Step response”, see Fig. 7.2.

e (LT E L E
— =05

K=ii

— 16

-] 1 t] 3 L] -] & 7 ] # b1

Figure 7.2: Display of response on a 2-channel oscilloscope (insert original screenshot ??)

TBD text_text text
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PID TESTING -P=5,1=0.001,D=1TO 5

40
35 /\ﬂ‘/\\
30 m N e S N ——
o //// \/ o —— D=0
g 25 /ﬂ D=1
D=2
=
e // D=3
5 15 D=4
E // _
10 // ——D=5
s | !
0 T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0.1 SECOND INCREMENTS
Figure 7.3: PID testing

Parameter identification by optimization of current step response:

This practical method of establishing current controller parameters by step-response optimiza-
tion of motor current involves the following steps:

Operate the motor in current control.
Connect a signal generator to the command input (using the Test box - optional)

Set frequency to around 100...500 Hz, amplitude corresponding to 50...100 % of
motor current.

Measure the current in a motor phase with a current probe or by using an analog
output.

View the commanded and the actual motor current on a 2-channel oscilloscope.

Adjust the response of the actual motor current by changing the current controller
parameters.

F1Y

Care should be taken that the motor shaft does not move.
If necessary, increase signal frequency or reduce amplitude.

A good setup sequence to optimize the current control response is:

73

Set I- component of current controller to 0 dB (nearly zero integral gain)
Increase P-component of current controller gain until the current starts to oscillate
Halve the value of the P-gain

Measure the current in a motor phase with a current probe or by using an analog
output.

Again increase the I-component until the current begins to oscillate.

Halve this value of I-gain.

Preliminary
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Store the optimum current controller values established in Flash memory.

Max. Current

Provides a current limit for all operating modes based on the maximum current of the
drive.

Reduce this value to a level according to your motor.

Commutation Sensor Select

Defines the feedback system which is used for phase and current control.
It may be the same as speed and position sensor.

I*t Limit

I*t monitoring limit for creating a warning or error.

7.3.2 Speed Loop

It is necessary to match the servo controller to the mechanics of the drive system in order to opti-
mize performance in the velocity control mode.

7.3.2.1 Speed control P gain /| gain / D gain

This practical method of establishing controller parameters by step-response optimization of
motor velocity involves the following steps:

Parameter identification by optimization of velocity step response:

Motor is operated in the velocity control mode

Connect a frequency generator to the control input (possibly using TBD ??7?)
Adjust frequency to around 0.5...10 Hz

Adjust the amplitude initially to around 10 % of nominal velocity

View the command and the actual motor velocities on a 2-channel oscilloscope
(analog output)

Adjust motor velocity response by changing the velocity controller parameters
Increase the amplitude of the command signal in stages to nominal.
Check and correct velocity control parameters, if necessary

Store the established parameters in Flash memory.

7.3.2.2 Speed: Max. Acceleration / Deceleration
Specify the limits for speed profile operating mode.

7.3.2.3 Speed: Ramp

Activates the speed profile operating mode, which limits acceleration and deceleration ramps of
the (external) speed command.

7.3.2.4 Speed: Max. Acceleration / Deceleration
Specify the limits for speed profile operating mode.

7.3.2.5 Tach Lowpass, MAF

Sets number of taps (and cut-off frequency) of the moving-average lowpass for speed sensors
(not effective for hall sensors or DC tach).
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In case of resolver operation the lowpass has to be configured according to the Tab. 7.1:

PWM frequency (kHz)
15 20 25 30 40 50

. Lowest filter value, or a multiple
T 10 6 |8 |10 |6 |8 |10
2> |8 15 (10 |25 [15 |10 |25
3 c
2% |6.6666 18 24 30 18 24 30

(on

g |5 12 16 20 12 16 20

Tab. 7.2: Lowpass configuration values for resolver operation

7.3.2.6 Tach Lowpass, PT1

7.4

7.41

75

The Fig. 7.4 shows the PT1 filter for smoothing the speed loop reaction.

N e fg @ FPWM =40k H2
fg@FPWM=20kHz

\\\\1300,00

N

E L\Q

> \

Q

< \

1]

3 10-00

o 1,00 !

g NN

b \

(=]

]

8 1N \
\\
0,10 ™,

-14 -9 -4 1 6 11 16

Figure 7.4: Parameter "Tach Lowpass, PT1"

Display Information on SWM7 GUI

Examine parameters file

Shows the parameter values stored in a * .macp file.

Choose in menu item “File” = “Examine Parameter file...”, and select a * .macp file. The result is
shown in Fig. 7.5 below:

Preliminary
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7.4.2

7.4.3

r ~
& Parameter Preview |l
Found: Variable is part of actual SWM firmware P: Parameter {read/write) M: Measurement {read -only)
Found M/ Group Caption Value -
YES F Active Commutation Sensor Direction notinverted
YES P Active Commutation Sensor Increments/Rev or fm +280000
YES P Active Commutation Sensor Index Offset 0 iner
YES P Active Commutation Sensor Index Pulse Use Index Pulse = NO
YES P Active Commutation Sensor Use Absolute Encoder Mo
YES P Active Positioning Sensor Direction not inverted
YES P Active Positioning Sensor Encoder Offset 0 incr
YES P Active Positioning Sensor Encoder Offset (drcular) +100000 incr
YES P Active Positioning Sensar Increments/Rev or fm +230000
YES P Active Positioning Sensor Index Pulse Use Index Pulse =NO ™
€ G
Loading File v:\Temp\GR \5etlp Tool\Swm7SetupiTest MACCON.macp. ..
Done
4 3
Save as .csv Save as . txt Cloze N
L =

Figure 7.5: “Parameter Preview” window

Result:
® in column “Found” will be displayed “YES”, if the parameter found in SWM firmware

® the column “M/P” informs the user, which parameter is
— (read/write) = P
— (read- only) = M.

Using the export function in a *. csv and/or * . txt file, you have more possibilities for searching
any parameter, caption or value incl. to compare two different * .macp files.

Parameter window or measuring window marked in red

In case that the current firmware does not contain a specific parameter which is part of the cur-
rent GUI layout, see Fig. 7.3 - this window is marked as “Not valid”.

<0x CAM Tranzmit Mode
Ty .

t* Free Running
z " Responze

Figure 7.6: "CAN Transmit Mode" not present in current firmware

SWM?7 control windows
In this chapter are described all control windows of the SWM7 GUI, see

— Control windows in "POSITION CONTROL” tab, page 77

— Control windows in "SENSORLESS CONTROL” tab, page 79

— Control windows in "FIELD WEAKENING" tab (TBD), page 81,

— Control windows in "PHASE FINDING" tab, page 83,

— Control windows in “CAN” tab, page 85,

— Control windows in “OFFSET” tab, page 87

— Control windows in "MOTION SENSOR MONITORING" tab, page 89,
— Control windows in "SPEED / CURRENT CONTROL" tab, page 93,
— Control windows in "MOTION SENSORS" tab, page 97,

— Control windows in "SYSTEM SETUP" tab, page 101,

— Control windows in "SWM STATUS" tab, page 102,

— Control windows in "DATA ACQUISITION" tab, page 105,
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— Control windows in "COMMAND INPUT SELECT" tab, page 110,
— Control windows in "ANALOG INPUT" tab, page 112.

All control windows listed in alphabetic sequence, also sorted in Index of this User Manual.

Q

Depending on the SWM7 configuration and firmware version supplied are not all

control windows present, or may be arranged differently.

You can configure the GUI tabs and control windows acc. your needs, see chap.

6.4.3 t06.4.6.

7.4.3.1 Control windows in "POSITION CONTROL” tab

'POSITION CONTROL

'POSITION CONTROL

[POSITION CONTROL

77

Control window
(in alphabetic order)

Explanation
Input values

<2» &b Circular Postionr————————

w

> AEERRREEERQne

Abs. Circular Position

Displays the circular position of the
motor.

None

2% Abz. Positior
w
=

w -
> ANINNENNREEREQ e

w
o
o

Abs. Position

Displays the current position of the
motor.

None

¢2» Abg. Position Valid
@ valid

|
W
o=

oW

Abs. Position Valid

Display the validity of the position, i.e.
Abs. Position is inside range.

Display validorNot valid

+<2> Encoder Offset [circular]
g EARARAEIEIRIR IR AR

w -
2 AERRERRRERQ"e
L]

O A

Lo

Encoder Offset (circular)

Adjust the offset of the connected
encoder.

423 Index Position
w
=

w -
2 GERRRREREEREQ e
n

U

Index Position

Displays the index position.

< None
"5,']) Index Pulse Index Pulse
|
82 [ Use Index Pulse ] Selection for “Use Index Pulse” for

commutation.

Choose Use or not used.

£ 2% |nternal Target Positio———

Internal Target Position

w
=

w -
> AENNRENRERREQ e
w

o
o

. SRR RRRRRARdir | | Displays the internal target position of
2 profile generator.

None
<2 Positior Position

Displays the current position.

None

Position Control: D Gain

Set a position control D gain for
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[POSITION CONTROL,
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Control window
(in alphabetic order)

Explanation
Input values

systems with fast load changes.

<2> Position Control: Feed Fwd—-

FEI ||
8 =
o =l L]

Position Control: Feed Fwd

Additional control parameter for
optimized response and low following
error.

442> Position Control: Max. 5peed—

el e+l 4] o] +] 2]l
[ | | | | JoEojojoREL LIS

POSCGNTRL

o

Position Control: Max. Speed

General speed limit for position
profile mode.

+< 2> Position Control: P gain————————

EARARAEAEIRAEINEIE 2K 3
(][] |oRojojolly

Position Control: P gain

FOSCNTRL

-

The position control loop is mainly
adjusted via this proportional gain.

<2 Pogition Control Speed Commar

GERRERO.OQQ e (mm/s]

POSCNTRL

Position Control: Speed Command

Speed command resulting from
position profile generator.

£ 03 Position Sensor Select——
(" <hot uzed:>

SineEnc<1>

SineEnce2s

Resolver

TTL-Ene

|0

SineEnc 3Ph
EnDat SinCos
EnDat Digital
Hiperface
Biss

Metzer

S5l

POSCNTRL
e R N Re e Ne N

Position Sensor Select

Defines the feedback system which is
used for position control loop.

Display only.

<2> Profile State
5 2 Profile done
['4

o

Profile State

State of profile generator

Display only.

#<2> Profile: Max. Acceleration—

LR AR IEAEIE RS
Illlllmlpm!sec [mm?#s2]

FROF

Profile: Max. Acceleration

Specifies the limits for position profile
operating mode.

+<2» Profile: Max. Deceleration=————+

LR ARAEIE IR IR
Illlllmlpm!sec [mm./s2]

[FROF

Profile: Max. Deceleration

Specifies the limits for position profile
operating mode.

Profile: Max. Speed

Specifies the limits for position profile

Preliminary
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POSITION CONTROL

‘POSITION CONTROL)

Control window
(in alphabetic order)

Explanation
Input values

operating mode.

<2 Profile: Position Commandt—————

dERERRRRRRENOine

FROF

Profile: Position Command

<2» Profile; Speed Command———

GERERRO.QOgem fmmis]

FROF

Profile: Speed Command

Speed setpoint for sensorless control
in speed mode.

#<2> Target Position—————y

] 2] 4]+l +] o] 4] 4] 4] ] 4] 4] ]

HIII|I|I|I|I|I|I|IIEI'"'=r

FROF

-

Target Position

Target position of the profile
generator

fﬁ2> Jse Index Puls

e @ Index Pulse Used
o=

ow

Use Index Pulse

Displays state of index pulse.

Displays Index Pulse Used, if

“Use Index Pulse” was selected.

Tab. 7.3: Control windows in "POSITION CONTROL” tab

7.4.3.2 Control windows in "SENSORLESS CONTROL” tab

For sensorless (open loop) motor control, the relevant settings can be made here. Usually you
receive by MACCON a customized and validated parameter set for your sensorless application.

SENSORLESS CONTROL

79

Control window
(in alphabetic order)

Explanation
Input values

#< 2> Acceleration

Y S P Y P |
| || | 10RO
2] =
1w

=

pmisec

—
Lo

Acceleration

Speed ramp for closed loop
continuation of speed ramp.

+<2> Acceleration uncontrolled—

Y [P Y P |
5 HHREN. I!il""“'rm

=

Acceleration uncontrolled

Speed ramp for open-loop startup.

=
Lo

#<2> Alignment Delay

ﬂil + |+
2 HU.OQWsec

Alignment Delay

Time for changing parameters from
open to closed loop control.

Amplitude D Gain

D gain of PD sensorless current
controller in speed mode.

Preliminary
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SENSORLESS CONTROL

SENSORLESS CONTROL

SENSORLESS CONTROL

Control window
(in alphabetic order)

Explanation
Input values

<23 Amplitude D Gain

+H ] ]+
# GENNO.O000
w

+£2> Amplitude P Gain

H 4| H H 4 A
| | | [0pofojolo]
w k=
2 BN EEE JEEE S|

=

|
Lo

Amplitude P Gain

P gain of PD sensorless current
controller in speed mode

#<2» Current Control
{*' Field Orniented
" Classic

(Mo

Current Control

#< 2% Desired Phase Angle

+ |+ +| +
@ Ilm'el_
n

Desired Phase Angle

The desired phase angle has to be
optimized between high torque and a
stable operating point.

A setting of 20°...30° el. phase angle
is suggested.

22> Freq. Adjust Gain—-,

ol s I 0 A
G- L loRolololo)
(] (=

Freq. Adjust Gain

P gain for motor frequency control.

#<2> Max uncontrolled 5peed-,

+|+]+]+ 4
8 Illllﬁﬂmm
L= T 1

-

Max. uncontrolled Speed

Maximum speed for open-loop
startup.

¢< 2> Minimal Current:

w
w
S s

%\

Minimal Current

Set the minimal current.

Setting for sensorless control.

#<2> Observer Low Pass
I

| [0

E == 5]

Observer Low Pass

Logarithmic setting of position
observer gain. Each +1 digit doubles
the time constant.

Use -4 as start value for small,
low inertia motors.

<2> PC: Speed Command
|4 ] H ]+
g IIIIIIEIOEIE]EI"P“ [mm/s]
S TS E
&

PC: Speed Command

Speed setpoint via PC for sensorless
control in speed mode.

< 2> Phase Adjust Gain

| ]
2| | | |0fojojolo]
@ of
w

= S N N I

Phase Adjust Gain

P gain for phase angle control
(controlled operation)

Preliminary
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SENSORLESS CONTROL (in alphabetic order) Input values
< 2> Ramp Time Ramp Time
4] +fals ,
@ [ Jofojojo B2 Clyrrent rr;\mp time for motor
i alignment.
C IS R g
<23 5L Current Amplitude S/L Current Amp“tude
Monitoring values for optimizin
FAN | |0f0I0ES J P 9

@ sensorless control.
I_L".l

¢<2> S/L Freq. Comrection—~ | S/L Freq. Correction

o EEERO.OEEgmH=#s || Monitoring values for optimizing
u sensorless control.

]
| L

42> 5/L Phase Angle Ermor———— S/L Phase Angle Error

PR + | [ofojohc Monitoring values for optimizing
= sensorless control.

#22> 5/L Phaze Correction S/L Phase Correction

o +] | [olojojopél Monitoring values for optimizing
g sensorless control.

|
2

#<2» Start Cumrent [DC]

SENSORLESS CONTROL R Start Current (DC)

‘ 2 | |OMOES Initial current for motor alignment
= EE|E

LD

Suggested start value 5 %

Tab. 7.4: Control windows in "SENSORLESS CONTROL" tab

7.4.3.3 Control windows in "FIELD WEAKENING" tab (TBD)
The necessary parameters for field weakening operation can be controlled in this section.

This settings in “FIELD WEAKENING” tab can be used to drive a motor at a higher speed than
nominal for a given DC supply voltage with reduced torque.

The field weakening effect is achieved by influencing the ID and IQ current vectors.
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Control window
(in alphabetic order)

Explanation
Input values

< 2% Current Cornrnand O

+ | [0R0jojoRS

CURCMTRL

Current Command D

Display of actual current loop
command (D vector)

D vector resulting from speed
controller.

£ 2% Current Cornrnand G

+| | JoRojolokg

CURCMNTRL

Current Command Q

Display of actual current loop
command (Q vector)

Q vector resulting from speed
controller.

el
ra
~
]
=
T
=
)

a0.0000a8

CURCMTRL

Current D

Display of actual motor current
(D vector)

D vector of measured motor
current

e
]
w
Iy}
=
b
=
=)

+| oRo]ojojo]3f3

CURCNTRL

Current Q

Display of actual motor current
(Q vector)

Q vector of measured motor
current

el
[
s
m
i
=
7]
m
[wl
m
I
]
o
m
=
=

Estimated Back EMF

.|
= Back EMF as estimated by
é IIELEIE]E]EIE]EI"' operation point and motor data.
& RMS value of single phase
equivalent circuit

<2» Field Weakening Mode—~ | Field Weakening Mode
—
e~ OF Auto field weakening mode
§ £ IQ=const selection.

. 5
& Imat=const 1Q=const: IQ=commanded

current, ID is set by algorithm

Imot=const: current magnitude =
commanded current;

ratio between IQ and ID set by
algorithm

<2» Max. Current

:
-
+
o=

-4

CURCNTRL
=
L=
=

Max. Current

Choose the max. current.

Example:

If the ext. PSU supplies 5 A, then
the selector enables to choose
between 0...5 A.

< 2> Max. Current Angle
i« 45°
i B3
i 7R
a0

CURCMTRL

Max. Current Angle

Choose the max. current angle.

Only relevant for auto field
weakening mode.

Preliminary

Max. Reactive Current
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/ Control window Explanation
 FIELD WEAKENING | (in alphabetic order) Input values
<2» Max. Reactive Current Limitation of Reactive Current
= +l+]+] 4 vector based on the "Current
= ADC range™ of the motor.
R 1|00 MOk 9
5 1= S Current limitation setting
= (D vector)

Tab. 7.5: Control windows in "FIELD WEAKENING" tab

7.4.3.4 Control windows in "PHASE FINDING" tab
A phase finding cycle is necessary to determine the actual rotor position to apply the correct mo-
tor currents.
For non-absolute feedback systems, phase finding is required after each power-up.

Choose “PHASE FINDING” tab when
— no hall sensors and

— no absolute encoder or resolver
are present.

After first enabling, the phase finding result can be used until power-off. The phase finding can
anyway be performed on each enabling.

The parameters may be optimized to achieve a smoother or shorter phase finding cycle. If cur-
rent values are too low or selected times are too short the convergence quality will get lower.

Phase finding should result in a quality level of more than 90%.

Control window Explanation

m (in alphabetic order) Input values

¢<2> Coarge Tuning Gain—— | Coarse Tuning Gain

|08

.

Amplitude for coarse tuning cycle.

E
=

-

¢<2> Coarse Tuning Time—— | Coarse Tuning Time

+

+

ms

-+
=i+

:

Suggested start value: 1000 ms

.

#<2> Commutation angle [manual]—- Communication angle (manual)

2lalala] ﬂilil. Can be adjusted manually for
+] | |oM0[olopes
w o o o o special requirements
LG . .
Is set by the phase finding
algorithm.
<2» Convergence Emoi——— Convergence Error
| |oE; Displays the convergence error
= The smaller the error, the better
the convergence quality.
Phase Finding <2> Convergence Quality—— | Convergence Quality
- 1 B Result of phase finding algorithm.
= Should be more than 90 %.
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Phase Finding
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Control window
(in alphabetic order)

Explanation
Input values

<2 El &ngle Offset
=

+| | ofojojoly
(=]

E

w

CiOmm

El. Angle Offset

Electrical angle between motor
phase and sensor orientation.

Display only

+<2> Fine Tuning Gain————————

- -+
|+
=0
]

=)+
=i

o

[IMIT

Fine Tuning Gain

Control loop gain for fine tuning
cycle

+<2> Fine Tuning Timg—,

k3

INIT

" N+

|

|

=
3

-

Fine Tuning Time

Duration of fine tuning cycle

Suggested start value: 1000 ms

#<2> Motor Startup Synchronization—-
none [for abzolute sensors)
Fhaze Finding

Phaze Finding + Encoder Index
Hall Sensors

DS NS e BO

Hall + Encoder Index

(Mo T1

After first enabling, the phase
finding result can be used until
power-off.

The phase finding can anyway
be performed on each enabling.

Motor Startup Synchronization

Choose “Phase Finding” when
—no hall sensors and

— no absolute encoder or resolver
are present.

The parameters may be
optimized to achieve a smoother
or shorter phase finding cycle. If
current values are too low or
selected times are too short the
convergence quality will get lower.

Phase finding should result in a
quality level of more than 90%.

¢2% Phase Finding Flags
o Eror move 1
o Eror move 2
o0 Errar sum of moves
o wrong Commutation
-
-

Phase Finding Flags

Indicates state of running or
finished phase finding algorithm.

_ Fiunning Display only.
= Success
<2 Pulze Time ~ | Pulse Time
S e ) X
[ Jofiojol3 Duration of current pulses applied
(=L . .
= EIEEIE during coarse tuning cycle

-

Suggested start value: 10 ms

<2» Shake Amplitude

| |OR0RS
[m] 1

INIT

Shake Amplitude

Displays max. motor movement
during phase finding

Used to optimize coarse tuning
current and pulse duration.

<2 Start Current———,

I+

X

|+

 EE+

=l
o
=

Start Current

Initial pulse amplitude for coarse
tuning cycle

L

(1017

Suggested start value: 5 %

Preliminary
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Control window
(in alphabetic order)

Explanation
Input values

<2» Final Current

+| 4+
Bd.0~

INIT
=
=

Final Current

Final pulse amplitude for coarse
tuning cycle

Suggested final value:
10...100 %

Tab. 7.6: Control windows in "PHASE FINDING" tab

7.4.3.5 Control windows in “CAN” tab

Enter CAN bus baud rate and timing parameters.

CAN bus usage depends on custom specific firmware used.

Q

The CAN interface will be implemented in a next version — no settings needed.

In case of errors or other service related questions contact MACCON tech

support.

CAN

CAN

85

Control window
(in alphabetic order)

Explanation
Input values

<0> Bit timing prescaler

4| 4|+ +
] ]|

CAN

Bit timing prescaler

Change prescaler for achieving
correct baud rate.

see below “Bit timing T1, T2”

<0> Bit iming T1————

CAN

Bit timing T1

These parameters are used for
CAN Baud rate setting.

Initial Values T1 = 4, change
prescaler for achieving correct
baud rate.

<0z Bit timing TZ2—,
+| +
|2
-

CAN

Bit timing T2

These parameters are used for
CAN Baud rate setting.

Initial Values T2 = 5, change
prescaler for achieving correct
baud rate.

<0 CAN baud rabe———

CAN

CAN baud rate

Actual CAN baud rate as
calculated from bit timing T1/T2
and prescaler.

Display only.

<0> CAN receive count—,

CAN receive count

CAN telegram counter for valid
telegrams in receive direction.

CAN

Preliminary
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CAN

Control window
(in alphabetic order)

Explanation
Input values

<0> CAN tranzmit count

CAN

CAN Transmit count

CAN telegram counter for valid
telegrams in transmit direction.

+<0> CAN type
{* Standard [11 Bit)
g " Estended [29 Bit]

L

CAN type

CAN identifier length must be set
according to master setting.

<> CAN: Act. Position Scaling
+ +

. m 12°n

|-

CAN

-

CAN: Act. Position Scaling

dINNNNNENR

CA,

<0> CAM: commanded value
_ 0]

CAN: commanded value

Display of commanded setpoint
(referring to current or speed,
mode dependent) for CAN
operation.

<0> CAM: commanded value 2

dENRNRENEND

CAN

T

CAN: commanded value 2

Display of commanded setpoint
(referring to current or speed,
mode dependent) for CAN
operation.

<0> CAM: Max. Speed

CAN: Max. Speed

Maximum operating speed in
CAN control mode.

#<0> Receive ID 1

b ol e e
0jojofojojojojo ey

Receive ID 1

CAN identifiers for transmit and
receive telegrams have to be set
corresponding to master
controller.

<0» Receive ID 2

S| 4| | |
0jojofofojojojoesg

|

Receive ID 2

CAN identifiers for transmit and
receive telegrams have to be set
corresponding to master
controller.

<D0> Receive i

4+ 4+ +H |+
B | [ ] LS
ERNE 5

Receive timeout

This timeout can be used for a
security shutdown of the drive if
no CAN telegram is received.

Set to zero to disable timeout
detection.

Preliminary
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Control window
(in alphabetic order)

Explanation
Input values

<0> Transmit ID 1

Transmit ID 1

aaaaaaaa%x CAN identifiers for transmit and
= receive telegrams have to be set
g EEEEEEEE corresponding to master
controller.
<0> Transmit ID 2———~ | Transmit ID 2
EIEIE]E]EIE]EIEIHEX CAN identifiers for transmit and
e o o o o receive telegrams have to be set
B e corresponding to master
controller.
QU VUL (E Transmit period
+ 4|+ ﬂ
B | [ofof
Z 5[5 = /=]

Tab. 7.7: Control windows in CAN tab

7.4.3.6 Control windows in “OFFSET” tab
The offsets of analogue inputs, phase currents and DC tach input can be calibrated here.

| OFFSET

| OFFSET |

87

Time between 2 transmit
telegrams of ID1. The transmit
periods for telegrams 2 (and 3)
can be indirectly set by multipliers
of this value.

Control window
(in alphabetic order)

Explanation
Input values

<13 Analog Crod [nput 1

[
=
=)
=

Analog Cmd Input 1

Actual value of analog inputs.

Standard: 0
Range -32768 to +32767

<1 Analog Crnd [hput
I | | [0
=

Analog Cmd Input 2

Actual value of analog inputs

Standard: 0
Range -32768 to +32767

Analog Cmd Input Aux

Actual value of analog inputs

Standard: 0
Range -32768 to +32767

<1> Analog-In Aux OFffzet

<1 Analog Crad [nput A
[g =HRENG
=

)

Preliminary

Analog-In Aux Offset

Offset voltage for calibration of
analog aux input

Standard: 0

MAC-SWM7-UMN-prel-R05-15
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Control window

OFFSET (in alphabetic order)

Explanation
Input values

<1> Analog-In 1 Offset

Analog-In 1 Offset

Offset voltage for calibration of
analog input 1

Standard: 0

Analog-In 2 Offset

Offset voltage for calibration of
analog input 2

Standard: 0

<1x OC Tach Inpu

X
<
] ]]]0
= M
L& ]
]

DC Tach Input

Actual value of DC Tach input

Range -32768 to +32767

s
-
L
=2
0
-
-1}
7]

h Offset

-
-
+
-
-
-

DC_TACH
| + |
||
||
||
||
=

DC Tach Offset

Offset for calibrating DC Tach
input

Adjust to get a zero reading on
parameter “DC Tach Input” at
standstill

~
—
L
-
=-
=1}
wh

e Curr. Offset U

| 4|4+
AL

| OFFSET |

CURCMNTRL

Phase Curr. Offset U

Offset for calibrating current
sensor of motor phase U

Set by auto compensation
algorithm while drive is disabled

-~
-
W
-
=
1]
w

e Curr. Offset ¥

o e i e
GEEERC

CURCGNTRL

Phase Curr. Offset V

Offset for calibrating current
sensor of motor phase V

Set by auto compensation
algorithm while drive is disabled

1 Phaze Current LI

GENERD

By

CURCMTRL

Phase Current U

Actual value of current sensor of
phase U

Range -32768 to +32767

<1 Phase Cument

-
o
=
- ] ] ]0]
o
>
L=

| OFFSET |

Phase Current V

Actual value of current sensor of
phase V

Range -32768 to +32767

Tab. 7.8: Control windows in OFFSET tab

MAC-SWM7-UMN-prel-R05-15 Preliminary
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7.4.3.7 Control windows in "MOTION SENSOR MONITORING" tab
Different internal signals of certain feedback systems can be watched here.

For sinusoidal encoders, an automatic offset compensation routine is available. The compensa-
tion values can be adjusted manually.

EnDat sensors are initialized automatically.

P T Control window Explanation
“MOTION SENSOR MONITORING/ (in alphabetic order) Input values
<2» Dig. Encoder Stat Dig. Encoder State
= ; o
ﬁ 0 Initialized Display only
]
<0 EnDrat Multi Tum EnDat Multi Turns
Multi-turns of connected EnDat
(]
= I I I I El position sensor.
(i)
= Data are read out from
connected EnDat device.
<0> EnDat Sensor Type EnDat Sensor Type
& Ratary
) Linear
. @ Incremental Data are read out from
= @ Absolute connected EnDat device.
= 0 Multitum
=]
p ) ) | <0z EnDat Sine Cycles/ Turm ar fm— EnDat Sine Cvcles/T /
'MOTION SENSOR MONITORING noat Sine LyclesTTam or m
. - = CTTTT Joi Monitoring and debugging
3] parameters derived from the
= EnDat signal.
Data are read out from
connected EnDat device.
<[> EnDat Stepz/Turm or Steps/m——— EnDat Steps/Turn or Steps/m
=) CTTTTTTTT ol Resolution of connected EnDat
3] position sensor.
<0> Sensor Initialization— | Sensor Initialization
{* Power On . .. ..
~ Initislization Done - Ok State of running or finished digital
 Stuck at Init Step 1 sensor |n|_t|aI|zat|on.
 Stuck at Init Step 2 (EnDat/Hiperface/BiSS).
" Stuck at Init Step 3 Display only.
" Stuck at Init Step 4
" Stuck at Init Step 5
& (" Stuck at Init Step B
o (" Stuck at Init Step 7
2 ShuckatInitStep 8
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Control window
(in alphabetic order)

Explanation
Input values

<0> Sine Enc.2 / Resolver offset comp. [cos)-
4|+ + | F

+] Joojokg

15 5 e e

SINENC2

Sine Enc.2 / Resolver offset
comp. (cos)

Offset compensation value for
cosine channel of sine encoder 2
(or resolver).

Set by auto compensation
algorithm, can also be adjusted
manually.

<0> Sine Enc.2 / Resolver offset comp. [sin]-
|+ O+ E
| |ofojokg

55|

SINENG2

Sine Enc.2 / Resolver offset
comp. (sin)

Offset compensation value for
sine channel of sine encoder 2
(or resolver).

Set by auto compensation
algorithm, can also be adjusted
manually.

#<0> Sine Enc.2 / Resolver offset comp.
« Off

W Waiting for Movement
W Calibrating

2 Done

@ Encoder not used

W Low Amplitude

SINENGCZ

Sine Enc.2 / Resolver offset
comp.

State / result of automatic offset
compensation of analog inputs of
sine encoder 2 (or resolver).

=
O [ Start

=
mo

#<0> Sine Enc.2 / Resolver offset cump.]

\

Sine Enc.2 / Resolver offset
comp. (Start)

Check to start automatic offset
calibration of analog inputs of
sine encoder 2 (also used for
resolver)

+<0> Sine encoder 1 offset compensation=
o O
o waiting for Movement
W Calibrating

o Done

' Encoder not used

o Low Amplitude

SINENGT

Sine encoder 1 offset comp.

State/result of automatic offset
compensation of analog inputs of
sine encoder 1

+<0> Sine encoder 1 offset compensation [cos]

Sine encoder 1 offset comp. (cos)

= +|+H + ﬂll
R | [0MojoR Offset compensation value for
e cosine channel of sine encoder 1
Set by auto compensation
algorithm.
Can also be adjusted manually.
AL He Gy 1 el tion (sin™y | Sine encoder 1 offset comp. (sin)
+|+H + ﬂll

SINENC1
[+
-
=
o
=
=

o

Offset compensation value for
sine channel of sine encoder 1

Set by auto compensation
algorithm.
Can also be adjusted manually.

Preliminary
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MOTION SENSOR MONITORING

(MOTION SENSOR MONITORING |

91

Control window
(in alphabetic order)

Explanation
Input values

<0> Sine encoder 1 offset compensation=

i
2 [ Start
L]

Sine encoder 1 offset comp.
(Start)

<1 SinEnct Amplitud
+ | ] [8jo

SIMEMCA

SinEnc1 Amplitude

Actual data for checking
operation of sin/cos encoder

<1 SinEncl Mawx Vol &
+ | [4]5]0]

SIMEMCA

SinEnc1 Max. Voltage A

Stored min./max. values for
debugging encoder problems.

<1 SinEnct b asYal. B
+| | [4]5]4]

SINEMCA

SinEnc1 Max. Voltage B

Positive peak voltage of cosine
signal of sine encoder 1.

<1 SinEncl MinMolt, A
-1 A7)

SINENGC1

SinEnc1 Min. Volt. A

Stored min./max. values for
debugging encoder problems.

<1 SinEnc] bin ol B
-] | 47

SINEMGT

SinEnc1 Min. Volt. B

Negative peak voltage of cosine
signal of sine encoder 1.

<1> SinEnc1 Offset A

+
-
-
-
-
-

[+
[
[
[
[
=

SinEnc1 Offset A

Offset compensation value for
sine channel of sine encoder 1.

Set by software.
Use “Sine encoder 1 offset comp.
(sin)” to manually adjust offset.

<1> SinEnc1 Offzet B

+
-
-
-
-
-

[+
[
[
[
[
=

o Y
SINENCA

SINENC1

SinEnc1 Offset B

Offset compensation value for
cosine channel of sine encoder 1.

Set by software.
Use “Sine encoder 1 offset comp.
(cos)” to manually adjust offset.

<1 SinEncl Phas
+[6]1{4]6]1]

Y
SINENGT

SinEnc1 Phase

Actual electrical angle of sine
encoder 1 sin/cos signals.

Range 0..65535 = 0..360 deg (el)

Preliminary
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Control window
(in alphabetic order)

Explanation
Input values

41 SinEncT Yaltage &

aENNGE

SINEMCA

SinEnc1 Voltage A

Analog voltage of sine channel of
sine encoder 1

Range -32768 to +32767

<1 SinEnct Yolkage B

SINEMECA

SinEnc1 Voltage B

Analog voltage of sine channel of
cosine encoder 1

Range -32768 to +32767

13 SinEnce Min ol &

o

SINENCZ2

SinEnc2 Min. Volt A

Negative peak voltage of sine
signal of sine encoder 2 (or
resolver).

Range -32768 to +32767

<1 SinEnc? Amplitude————

GENEED

SIMEMC2

SinEnc2 Amplitude

Amplitude of sine encoder 2 or
resolver

Used by MACCON tech support.

413 SinEnc Max ol B

+] | [#]3]6)

SINEMCZ

SinEnc2 Max. Volt. B

Positive peak voltage of cosine
signal of sine encoder 2 (or
resolver).

Range -32768 to +32767

<1 SinEncZ Woltage

-] s

SINENCZ2

SinEnc2 Voltage A

Analog voltage of sine channel of
sine encoder 2 (or resolver).

Range -32768 to +32767

<1 SinEnc? MinMolt, B

SINENGC2

SinEnc2 Min. Volt. B

Negative peak voltage of cosine
signal of sine encoder 2 (or
resolver).

Range -32768 to +32767

1> SinEnc2 Offset A

o~

SINENCZ
|+
.
|
.
|
=

SinEnc2 Offset A

Offset compensation value for
sine channel of sine encoder 2
(or resolver).

Set by software.

Use “Sine encoder 2 /Resolver
offset comp. (sin)” to manually
adjust offset.

Preliminary
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Control window

'MOTION SENSOR MONITORING. (in alphabetic order)

Explanation
Input values

<1> SinEnc?Z Offset B
4| 4| 4|+ ]+

SINENGCZ2

SinEnc2 Offset B

Offset compensation value for
sine channel of cosine encoder 2
(or resolver).

Set by software.

Use “Sine encoder 2 /Resolver
offset comp. (sin)” to manually
adjust offset.

1> SinEnc Phas

HA9pss)]

o

SINEMECZ

SinEnc2 Phase

Actual electrical angle of sine
encoder 1 sin/cos signals

Range 0..65535 = 0..360 deg (el)

1x SinEnc Max ol oA——

dENECD

s

SINENGCZ

SinEnc2 Max. Volt. A

Positive peak voltage of sine
signal of sine encoder 2 (or
resolver)

Range -32768 to +32767

<1 SinEncz Yaoltage B

MOTION SENSOR MONITORING

SINEMCZ2

Tab. 7.9: Control windows in "MOTION SENSOR MONITORING" tab

7.4.3.8 Control windows in "SPEED / CURRENT CONTROL" tab

SinEnc2 Voltage B

Analog voltage of sine channel of
sine encoder 2 (or resolver)

Range -32768 to +32767

In this section the control parameters for current and speed loop are adjusted.

The current and speed loops can be optimized by monitoring the step response of the system,
e.g. by applying a square wave voltage as current or speed command.

It is necessary to match the servo controller to the mechanics of the drive system in order to

optimize performance in the velocity control mode.

Control window

SPVEED /| CURRENT CONTROL ) (in alphabetic order)

Explanation
Input values

+<0> Commutation Sensor Select—
" <ot uzed:
SineEnco1>
SineE no 2y
Resalver
TTL-Enc
Hall
SineEnc 3Ph
EnDat SinCos
EnDat Digital
Hiperface

DS

Biss
Metzer
55l

5 8 1 T T Be 1o IS

Mo

-

Commutation Sensor Select

Defines the feedback system which
is used for phase and current
control.

It may be the same as speed and
position sensor.

93 Preliminary
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Control window Explanation

' SPEED / CURRENT CONTROL | (in alphabetic order) Input values

<2» Current Cammand D Current Command D

+] | |oHojojoks Display of actual current loop
command (D vector)

CURCNTRL

<2 Current Command G Current Command Q

+| | |ofojojoks Display of actual current loop
command (Q vector)

see in OPERATION chap.7.4.3.3

CURCHTRL

#<2> Current Control -

Current Control

& Field Oriented
" Classic

=
=]
=

see in OPERATION chap. 7.3.1.1

#<2>» Cumrent Control: D gain————— Current Control' D gain
i '

g o Parameter identification b
R y

optimization of current step
response.

Set D gain only, if fast load changes
are expected, see chap. 7.3.1.1 on

page 71.
:2) Current Control: | gain Current Control: | gain
el +lals]
[§ | | [ofojo]o] Parameter identification by
3 el =LoL-] optimization of current step
response.

See chap. 7.3.1.1 on page 71.

P ' .| ¢¢2> Current Control: P gain . i
 SPEED / CURRENT CONTROL |[2  iuisf +luls Current Control: P gain
[ | |opojojoj Parameter identification by

EIEIE] EIEIE] optimization of current step
response.

CURCNTRL

see chap. 7.3.1.1 on page 71.

<2> Direction Direction

o

= o i K . . .

] O it = Direction setting for commutation
o inverted sensor, depending on motor phase
= sensor orientation.

Standard: not inverted
r<2> 17t Current Limit—1 I*t Current Limit

Ixt monitoring limit for creating a
warning / error

) ) | #%2> 17t Limited Current Time *t Limi i

SPEED / CURRENT CONTROL E—C' — ﬂﬂ I*t Limited Current Time
E BB T @sec (0-INF) I*t mgnitoring limit for creating a
z NEEEE warning / error
i)

MAC-SWM7-UMN-prel-R05-15 Preliminary 94
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p . Control window Explanation
' SPEED/ CURRENT CONTROL (in alphabetic order) Input values
2% 17t Max. Current Time I*t Max. Current Time
'E_EI + +|+ + + N B . L. B
z llmomm“"“ [0=INF) I*t mc_)nltorlng limit for creating a
é -1 == warning / error
<2> Max. Current Max. Current
2 alals] 4
g IIELE.X Provides a current limit for all
g - operating modes based on the
maximum current of the drive.
Reduce this value to a level
according to your motor data.
<2> Motor Startup Synchronization Motor Startup Synchronization
{* On first Enabli |
Eo, Dn ¥ =naBing or \’ After first enabling, the phase finding
=] n each Enabling .
= result can be used until power-off.
The phase finding can anyway be
performed on each enabling.
#<2> Motor Startup Synchronization Motor Startup Synchronization
¥ none [for abszolute sensors)
" Phaze Finding
i Phasze Finding + Encoder Index Choose “Phase Finding” when
r O HallSensors — no hall sensors and
2 Hall+ Encoder Index — no analog encoder are present.
fj1) Phase Curr. P Gain [fast]) Phase Curr. P Gain (fast)
E + |+ H T
SO | | ] [0 Fast phase current controller, used
2 e in parallel to the slower field-oriented
controller, to increase loop
bandwidth.
#<0> Position Sensor Select——-, Position Sensor Select
" <not used: . .
~ STneru::m Defines the feedback system which
 SineEne< is used for position control loop.
" Resalver Select acc. present sensor type.
(¢ TTLENC
-
(" SineEnc 3Pk
" EnDat SinCos
" EnDoat Digital
" Hiperface
E  Bis
= = Metzer
S ¢ sgl
LD_
p | r¢2> Rotatory Speed Rotatory Speed
( SPEED / CURRENT CONTROL ) é y>p
= 1] | | Jolojojolsd Rotatory motor:
= Speed as derived from active speed
= sensor
Speed Clipping

95

Preliminary

MAC-SWM7-UMN-prel-R05-15



MACON

MAC-SWM7-UMN-prel-R05-15

User Manual 7 System Parameters Setup _TBD_
MOTION UNDER CONTROL
p \ Control window Explanation
' SPEED/ CURRENT CONTROL (in alphabetic order) Input values
< 2> Speed Clippin Displays current reduction caused
g by overspeed protection. See
= 1{0jofojojoks parameter “Speed Limit”
o
=2
:2) Speed Contral: Actual Speed Speed Control: Actual Speed
| | [ [ ] [olojolLLlies Actual speed as derived from active
Gz speed sensor position.
#<2» Speed Control: D gain: . H
2 olalslat] sleld Speed Control: D gain
E "“WEEE’"” Set D gain only if fast load changes
are expected.
see chap. 7.3.1.1 on page 71.
<2>» Speed Control: | gain———mm . H
2 slelalale] slale Speed Control: | gain
E ““mm“” Set | gain only if fast load changes
= are expected.
see chap. 7.3.1.1 on page 71.
:2) Speed Control: K¥YFR———— Speed Control: KVFR
B alalel alslsl
g EEEEIEIE] Speed control feed forward for faster
= reaction of current controller.
see chap. 7.4.3.8 on page 93
<2» Speed Control: P gain . H
2 iiiiﬁl E]E]E] . Speed Control: P gain
E _____ ot P gain of speed control loop.
see chap. 7.3.1.1 on page 71.
‘ ¢2» Speed Limit s
( SPEED / CURRENT CONTROL ||z iiiiilﬁ e 00F Speed Limit
= rpm [mm/s = T
2 Ll Speed limit in current control mode.

¢2» Speed: Ramp
[~ Uze Ramp

SPDCNTRL

Speed Ramp

Check to enable slope control of
internal speed command.

see parameters

— “Speed: Max. Acceleration” and
— “Speed: Max. Deceleration”.

Speed Sensor Select

Defines the feedback system which
is used for speed control loop.

Selection acc. present sensor type.

<2> Speed: Max. A i
| H A ﬂ

SPOCNTR
-
-
—
-
-
-
=
=]

L=
]
E]
e
@
1]
3]
)
3
2
A

Speed: Max. Acceleration

Specify the acceleration limit for
speed control mode. (If enabled; see
parameter “Speed: Ramp”).

Reduce the slope of the speed
command if necessary.

Preliminary
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y N Control window Explanation

( SPEED / CURRENT CONTROL ) (in alphabetic order) Input values
& gz lin b Specify the deceleration limit for
§ ﬁi'i'i'i'ﬁlﬁmm““ [mms] speed control mode. (If enabled; see
A I | parameter “Speed: Ramp”).

Reduces the slope of the speed
command if necessary

¢2> Tach Lowpasz, MAF Tach Lowpass, MAF

% e For resolver operation.

5 @283 :

o 1 The lowpass has to be configured

& according to the following table, see
chap. 7.3.2.5

I.»<2> Tach Lowpass, PT1ﬁI Tach Lowpass, PT1

 SPEED / CURRENT CONTROL

PT1 filter for smoothing the speed
loop reaction.PT1 lowpass filter for
smoothing the actual speed
feedback signal, see chap. 7.3.2.6

Higher numbers result in lower
bandwidth; each increment reduces
the bandwidth by 0.7

Tab. 7.10: Control windows in "SPEED / CURRENT CONTROL" tab

7.4.3.9 Control windows in "MOTION SENSORS" tab
Enter all relevant data for your applicable feedback sensors.

/ \ Control window Explanation
' _MOTION SENSORS (in alphabetic order) Input values
((02) DC Tach Full Scale Speed DC Tach FU” Scale Speed
= 4|+ 4] +] 4] 4] +]+]
o NEERRQ.OORPM fnn/sl Speed at maximum DC tach input
5 voltage.
1 DC Tach Input: DC Tach Input
EI -] | | [sl8] Actual value of DC Tach input.
H Range -32768 to +32767
<1> DC Tach Offset——— DC Tach Offset
= alalalelalsl
| | | | || Offset for calibrating DC Tach input.
g bl

Adjust to get a zero reading on
parameter “DC Tach Input” at
standstill.

Sine Enc. 1 Cycles/Rev
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| MOTION SENSORS |

' MOTION SENSORS |

| MOTION SENSORS |

MAC-SWM7-UMN-prel-R05-15

Control window
(in alphabetic order)

Explanation
Input values

<> Sine Enc.1: Cycles/Rev

]+

SINENCA

Resolution of Sine Encoder 1 (sine
cycles per revolution or sine cycles
per meter for linear sensors).

Set acc. to used sine encoder.

<1% EXE: Burst Freq.

EXE: Burst Freq.

Parameter for emulation of an
incremental encoder, which may be
used to drive an external position
controller.

Maximum pulse frequency for
encoder output.

EXE: Divider

Scaling factor for encoder output,
depends on position sensor
resolution.

The emulated incremental encoder
has a resolution of the sensor used
for commutation (as shown in the
parameter “COMM_SENS:
Increments /Rev or /m”) divided by
this factor.

¢<1> Hall Observer | Gain

|
gHEX
El

HALL

Hall Observer | Gain

Gain of the hall position observer
loop.

+<1> Hall Observer P Gain

=+
[HEX
=l

(HaLL

Hall Observer P Gain

P gain of the hall position observer
loop.

#<0> Hall Phases
(¢ 3 Phazes
" 2 Phases

HALL

" 12 Steps

-

Hall Phases

Hall sensor configuration:

3 Phases: Using 3 hall sensors with
120 degree spacing

2 Phases: Using 3 hall sensors with
120 degree spacing

12 Steps: for special use only

<0> Hall zenzor type
™ Mone
™ 5ol
i+ 15%alt

HALL

Hall sensor type

Supply voltage of connected hall
sensor.

Preliminary
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| MOTION SENSORS |

| MOTION SENSORS

99

Control window
(in alphabetic order)

Explanation
Input values

<0> HALL State:
@ HaLLUu
@ HALLY
D HALLW
0 Cw
O Cow

HALL

HALL State

Signal state and rotating direction of
the hall sensors.

Display only

<03 Incr.Enc_: Lines/Rey or fm——~

]

L] ]| ] [7]o]ojofo)

=}
=
w
—
=
=

Incr. Enc.: Lines/Rev or /m

Set up the encoder lines per
revolution.

1...9999999999

+<0> Incremental Encoder Type———
= Differential
™ Single ended

TTLENG

Incremental Encoder Type

Electrical interface of connected
encoder

1> MaxHallTimeMS

A

HALL
LK

MaxHallTimeMS

Hall pulse duration for switching
between hex step and sine
commutation

0> Metzer Coarse Cycles:
+|+
_|-

NETZER

Netzer Coarse Cycles

Coarse track cycles of attached
Netzer sensor

\ | pi0> Metzer Coarse offset compensation [cos
) + |+
4 o

i |||m

Netzer Coarse offset compensation
(cos)

Offset voltage of coarse track (cos);
Result of auto offset compensation,
can be adjusted manually.

Used by MACCON tech support.

—
*
+
+
=)+

<> Metzer Coarse offset compenszation [sin
o

¢ Omm.

i HENA|

=

Netzer Coarse offset compensation
(sin)

Offset voltage of coarse track (sin);
Result of auto offset compensation,
can be adjusted manually.

Used by MACCON tech support.

<0 Metzer Coarse/Fine 5hif
. |l o] ]+
L

e EEEEEE

=

Netzer Coarse/Fine Shift

Phase shift between coarse and fine
track. Result of auto offset compen-
sation, can be adjusted manually.

Used by MACCON tech support.

<0> Netzer Sensor Calibration
+ OFF
" Runal
" [Coarse Offzet only)
" [Coarze/Fine Angle only)

NETZER

Netzer Sensor Calibration

Controls automatic Netzer sensor
calibration.

Used by MACCON tech support.

Pga Gains

Preliminary

MAC-SWM7-UMN-prel-R05-15



User Manual

7 System Parameters Setup _TBD_

MACON

MOTION UNDER CONTROL

| MOTION SENSORS |

| MOTION SENSORS |

| MOTION SENSORS |

Control window
(in alphabetic order)

Explanation
Input values

<1> Pga Gains
+ |+ +| +
HEHEHEX

FPGA_REG

Gain settings for DC tach input and
phase voltage measurement

Used by MACCON tech support.

#<0> Reszolver Frequency
" 10kHz

" B8.33kHz

" B.25kHz

* 5kHz

RESOLYER

-

Resolver Frequency

Phase shift compensation for
resolver

Referto Tab. 7.1.

#<0> Resolver Gain
* medium
" low

™ high

RESOLYER

Resolver Gain

Setup acc. to motor/resolver data
sheet.

+<0> Resolver Phasze -
g 4|+ |+
.
CR | | [0]
E _|=1-1-

P

Resolver Phase

Setup acc. to motor/resolver data
sheet.

#<0> Resolver Pole Pairg—————————

Eo
|

RESOLYER

-

Resolver Pole Pairs

Pole pairs of resolver

Setup acc. to motor/resolver data
sheet.

+<0> Sine Enc.1: Cycles/Rey or /m—
+ 4|+ 4+
[ | | [1]o]2}4

SINENGA

-

Sine Enc. 1 Cycles/Rev or /m

Set up the resolution in full
sinusoidal cycles per revolution.

0> Sine Enc_2: Cycles/Rey or fm—

4|+
L] L [1]0]2]4]

SINENCZ

Sine Enc. 2 Cycles/Rev or /m

-

Set up the resolution in full
sinusoidal cycles per revolution.

<1 SinEnc? Amplitud

dENEEE

SINEMC2

Sine Enc2 Amplitude

Amplitude of sine encoder 2 or
resolver

Used by MACCON tech support.

<2 Uze DC Tad
m
@ DC Tach Used

Use DC Tach

o' Speed signal is created from DC
B Tach.
Display only.
2% Uze Hal Use Hall
g « OFF

@ @ Standard Hal

O

o 0 12-5tep Hall
m

Speed signal is created from hall
sensors

Display only.

Tab. 7.11: Control windows in "MOTION SENSORS" tab
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7.4.3.10 Control windows in "SYSTEM SETUP" tab
This chapter specifies the basic description for the used motor type.
Control window Explanation

( SYSTEM SETUP |

| SYSTEM SETUP |

(in alphabetic order)

Input values

<2» Back EMF Const

4] ]+l 4]+ 4
10.00000gv/em
EIEIEIEEIEIEIE

Back EMF Const

EMF constant of single phase
circuit.

The EMF value measured between
two motor phases (RMS) has to be

divided by /3

Enter the value according to your
motor data sheet.

<2> Motor Inductance [D]

EREAERER S

L 1L ORY

>
0

Motor Inductance (D)

D component of motor inductance
of single phase equivalent circuit.

Enter the value according to your
motor data sheet. The inductance
measured between two motor
phases has to be divided by 2.

This parameter is split into Motor
Inductance “Q” and “D” to improve
field weakening capabilities.

<2> Motor Induct ay

RIRJEARIE
UL Lo

Motor Inductance (Q)

D component of motor inductance
of single phase equivalent circuit.

Enter the value according to your
motor data sheet. The inductance
measured between two motor
phases has to be divided by 2.

see above — Motor Inductance (D)

+<0> Motor temp sensor typg———————,
&+ MNone

" Thermo Switch
¢ PT100

" PTC130°C

" PT100([2]

Motor temp sensor type

A fault message and controller turn-
off result at 130° C when either one
of these sensors was selected.

Select the sensor type used.

(<0> Motor Typge————1
(* Rotary

MOT1

™ Linear

Motor Type

-

Select the motor type.

Rotaryor Linear

+<0> Motor Winding
+ 3 Phazes

Motor Winding

c " 2 Phazes Choice between
2 DC Mot — 3 phase brushless
— 2 phase brushless or
Preliminary MAC-SWM7-UMN-prel-R05-15
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| SYSTEM SETUP |

| SYSTEM SETUP |

Control window
(in alphabetic order)

Explanation
Input values

— DC motor (with brushes).

Select the motor type.

(<2 Pole Pairs Pole Pairs

4|+ +
= [ | 5] Enter the value according to your
g =L motor data sheet.

Only for rotary motors.

+<2> Pole Pitch: Pole Pitch

4+ |+
S | |oBojojol Motor Type = Linear
g kel el Enter the value according to your

motor data sheet.

Only for linear motors.

< 2> PwM Frequency———-
40 kHz
15 kHz
20 kHz
25 kHz
0 kHz
40 kHz
50 kHz
10kHz
B0 kHz

R B B B B B B O

MOT

-~

PWM Frequency

Sets the PWM frequency of the
power stage.

<1 Pwmn Freguency [FPGAR,

PWM Frequency (FPGA)

40 kHz
15 kHz

Displays the PWM frequency of the
power stage.

20 kHz
25 kHz
30 kHz
40 kHz
50 kHz
10kHz
BlkHz

00000 O0S®

FAn'hA

Tab. 7.12: Control windows in "SYSTEM SETUP" tab

7.4.3.11

Control windows in "SWM STATUS" tab

For MACCON tech assistance
only.

Firmware versions and internal status flags are displayed here. This information may be needed
if queried by MACCON tech support.

MAC-SWM7-UMN-prel-R05-15
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| SWM STATUS |

Control window
(in alphabetic order)

Explanation
Input values

<2> DSP CPU load

7128758

DEBUG

DSP CPU load

Display percentage DSP
processing time.

For MACCON tech assistance
only.

<2» DSP Eror Flags [ive————
@ OverCurent

|2t arning

|2t-Error

Overfoltage

OwerCurrent HW
OwerCunent2 Hw

DSP Error Flags (live)

Displays the DSP error flags.

INTERMAL

Undetfalt int.

For MACCON tech assistance
only.

«2> DSP 5w Version

1]4[0]6 1A Leeg

DEBUG

DSP SW Version

Display of the SW version of
DSP.

For MACCON tech assistance
only.

<1_>I FPGA Statuz Flags
[E Z @ ErakeOn
Z=r

FPGA Status Flags 2

Displays state of brake.

For MACCON tech assistance
only.

<1» FPEA Status Flagye———
@ Enabled

@ EnabDsplser
@ EnabStilser
@ EnabSwitch
@ DspEnabSiw
@ ShEnabSw
@ DspSwEn
@ SSWER

@ 0OCurr

@ 0OCur2

@ Undvalt

@ DSP Timeout
@ STR Timeout

INTERNAL

Status Flags

Displays internal enable and
error flags.

For MACCON tech assistance
only.

1> FPGA Yersion—

[1]4[0]6]0[212]3 B2y

.
~

DEEUG

-

FPGA Version

Display of FPGA code version.

For MACCON tech assistance
only.

<0 5TR Emor Flags [lvef————
OwerTemp. Drive

OwerTemp. Mator

EndatE rrar

CanTimeout

CantdzgErmror

Cuztom Erm.1

Custorn Err.2

INTERMAL

STR Error Flags (live)

Displays the pC flags.

For MACCON tech assistance
only.

Preliminary
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| SWM STATUS |

| SWM STATUS |

Control window
(in alphabetic order)

Explanation
Input values

<0> STR710 CPU load

[ [3]7 B0

(L]
o
o
w
[=]

STR710 CPU load

Display percentage of uC time
utilization.

For MACCON tech assistance
only.

Tab. 7.13: Control windows in "SWM STATUS" tab
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7.4.3.12 Control windows in "DATA ACQUISITION" tab

Different internal data, mainly concerning the power stage and processor status, is summarized
in this chapter.

Limitations for power stage bus voltage and current can be set. The state of digital I/O as well as
processor status flags can be monitored.

You can select the assignment of signals to analog outputs. SWM7 software offers six analogue
outputs which can be widely configured to the specific application needs.

DATA ACQUISITION

Control window
(in alphabetic order)

Explanation
Input values

<2> ANADUT1 Gain

ANAOUT1 Gain

HH ]

DNRD. IO vorRanse
________

Use the gain setting for scaling
the linked signal to the output
range.

DEBUG

Gain 1.0 outputs

- -10V..+10 Vor

- 0.t5Vv*
for signal values of -1.0 ... +1.0
(*) Depends on parameter
‘ANAOUT1 Voltage Range”.

ANAOUT1 Offset

<2> ANADUT1 Offzet

A+ ﬂ
SR | | | Jolofy Is used for calibrating the level
i 15 S S voltage of the output.

<2» ANAOUT1 Select
&kl

[FYe!i%

At

|&ctD
Ctldwad
CtrOutD
Pt Crnd U
P Crnd W
Pt Crnd '
Comm.&ngle
ActSpeed
Speed Crad.
Act.Curnr
Curr.Crnd.
AnaCmdi
AnaCmd2
AnaCmddus

ANAOUT1 Select

Select the signal for assignment
to the certain output.

Select the output for

SWM7:
— ANAOUTT to ANAOUT3

SWMT7S:
— ANAOUT1 to ANAOUT6

slele e le e e e Iele Re e 1o b 1O 1e Ie 1o le 2o ke ke Re ke e le Rale Ie Ie

DEBUG

SWM7 : ANAOUT1...ANAOUT3
SWM7S: ANAOUT1...ANAOUT6E

DATA ACQUISITION
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Control window
(in alphabetic order)

Explanation
Input values

<2» ANAOUT1-2 Yoltage Range
o 10V 10
0. +8

DEBUG

ANAOUT1-2 Voltage Range

Select 5 V or +/-10 V range for
each group of outputs.

<2> ANADUT2 Gain

H ]
S RERD.O0Qvor Range
EE A

DEBUG

ANAOUT2 Gain

Use the gain setting for scaling
the linked signal to the output
range.

see “ANAOUT1 Gain”

<2> ANAOUTZ Dffset

|l elele] 4]
IIIIEIDE“"*r

Q
=]
=
w
=

ANAOUT2 Offset

Is used for calibrating the offset
voltage of the output.

<2» ANADUT3 Gain

|
HIII“O mm‘Voll.Hange

a2
=
o
L
=]

ANAOUT3 Gain

Use the gain setting for scaling
the linked signal to the output
range.

see “ANAOUT1 Gain”

<2> ANAOUT3 Offset

EAEAEAEAES JJ

-] | | Jomol
----- H

DEBUG

ANAOUT3 Offset

Is used for calibrating the offset
voltage of the output.

<2> ANADUT 3-6 Yoltage Range
e 0L 10
0. +8

DEBUG

ANAOUT3-6 Voltage Range

Select 5V or +/-10 V range for
each group of outputs.

Preliminary
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DATA ACQUISITION

Control window
(in alphabetic order)

Explanation
Input values

<2» AUKX1 Select
* Busz Vol
Busz Curr,

Uemdd
UemdD
Uzmdéng

5/L Ucmdangkdod
5/L AngleErrar
S/L PhazeCorr.
S/L Freq.Com.
5/L Ampl Carr.
Envld

Ervs

DesCU

DesCy

Cemdd

CemdD
CACUd 3
CACUd D

lactingle
PwrnRE_L
PwrnRb_Y
PrrnRE_w

SEe e Ne Ne e Ne le ke e le Ne B 1e e Ie Ee Be Ne 2o e 1e Ne Ne N N

DEEUG

AUX1 Select

Select the signal for assignment
to AUX1, which can be choosen
by “ANAOUT x Select”.

For MACCON tech assistance
only.

b
ca A
W
=]
=
“w
o
E
g

(] [ |ofolg

[DATA_A

Bus Current

Actual DC bus current. If wrong
readings occur, ADC range
setting may be wrong.

Contact MACCON tech support
before any adjustments!

<2 Bus Current ADC Range
+ 4+ +

I [ I3[0

o -l-1-

w

Bus Current ADC Range

Sets the scaling for ADC
converter. This value is constant
for each device and must not be
changed by the user.

Change only when asked by
MACCON tech support.

<2» Bus Current Limit:
4+ 4]

B [ Ryt

NS ||

Bus Current Limit

Limitation for DC bus current.
If exceeded, the motor current
will be reduced accordingly.

<2> Bus Current Offset
4]+ 4
B0.3~
w -
N I

Bus Current Offset

Sets the calibrating offset for
ADC converter.

Adjust to get zero reading while
drive is disabled.

Change only when asked by
MACCON tech support.

DATA ACQUISITION |
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' DATA ACQUISITION |

MAC-SWM7-UMN-prel-R05-15

Control window
(in alphabetic order)

Explanation
Input values

¢2> Bus Voltage

- | [0R2A

DATA_ACO

Bus Voltage

Actual DC bus voltage. If wrong
readings occur, ADC range
setting may be wrong.

Contact MACCON tech support
before any adjustments!

<2> Bus Voltage ADC Range

-I--I-++

m

Bus Voltage ADC Range

Sets the scaling for AD converter.
This value is constant for each
device and must not be changed
by the user.

Change only when asked by
MACCON tech support.

¢2> Current ADC Range [peak]
+| 4| + J
I Ei EOI“

wm
b
w

This value is constant for each
device and must not be changed
by the user.

Current ADC Range (peak)

Motor current ADC range, sets
the scaling for AD converter.

Change only when asked by
MACCON tech support.

<1 Digtal Im—————
IM1
IN2
IN3
IN4
ING
INE
IN?
IN8
H51
H52
HS3

00000000 O®

IN_ouT

Digital In

Status display of digital inputs.

For customer specific
applications only.

<13 Digital Out [DSP———
ouT1

ouT2
ouTz
ouT4
ouT:
OuTE
ouT?
oute

PLVLLLLD

IN_CouT

Digital Out (DSP)

Status display of digital outputs
as commanded by DSP.

For MACCON tech assistance
only.

+<0> Drive Temperature

[+ [4[0

a

DATA_AC

-

Preliminary

Drive Temperature

Actual drive temperature on °C.

[°F]= 1.8 x [°C] + 32
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Control window
(in alphabetic order)

Explanation
Input values

DSP Error Flags (latched)

Displays DSP error flags
(latched).

For MACCON tech assistance
only.

<1» FPGA Status Flage———
Enabled
EnabDspllzer
EnabStrizer
EnabSwitch
DspEnabSiw
StEnabShe
DapSwWEm
StrswEnr
OCum
OCun2
Undvialt

DSP Timeout

FPGA Status Flags

Displays internal enable and
error flags.

0000000 OOORO

INTERMAL

STR Timeout

For MACCON tech assistance
only.

| DATA ACQUISITION |

/\

INTE

1_>‘ FPGA Statuz Flags
[ Z @ BrakeOn
o

FPGA Status Flags 2

Displays state of brake.

For MACCON tech assistance
only.

<2» Max. Bus Yoltage
+ |4+ +| +

 Emmmv

b N

w

Max. Bus Voltage

DC bus voltage limit for
generating over-voltage error.

Standard value:
80 Volt for 48 V units

DATA_ACO

#<0> Motor Temperature
| [0 \

.

Motor Temperature

Actual motor temperature in °C.

[°F]= 1.8 x [°C] + 32

<1 Relddus Out——

H_15
MC_SINGLE

m o7

[ ]
[ ]
[ ]
@ -
®
@

PT100_0M

IN_OUT

Rel/Aux Out

Internal control flags.

For MACCON tech assistance
only.

' DATA ACQUISITION |

#<0> STH Error Flags [latched)
@ OverTemp.Diive

@ OverTemp.Motor

@ EndatEmor

@ CanTimeout

@ CanMzgErmror

@ Custom Em1

@ Custom En.2

INTERHNAL

-

STR Error Flags (latched)

Displays pC error flags.

Used by MACCON tech support.

Tab. 7.14: Control windows in "DATA ACQUISITION" tab
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7.4.3.13

Control windows in "COMMAND INPUT SELECT" tab

This section describes the command inputs used to set control mode and desired speed, posi-
tion etc. Additional hardware enable by 1/O signals can be required.

If you need additional parameters for your testing, refer to chap. 6.4.3, page 61, and chap. 6.4.5

on page 63.

COMMAND INPUT SELECT

Control window
(in alphabetic order)

Explanation
Input values

#<0> Brake Command——,
s Open Brake
(" Cloze Brake

CNTRL

-

Brake Command

Allows manual brake control.

Only for connected brake.

#<0> Brake Mode -~
o S/ CaN

" Usze Brake Command

" Close on Disable

[CNTRL

Brake Mode

Brake mode used/set by

- SW/CAN

— “Brake Command” see above
— “Disable” button of the GUI.

"Disable" : brake will be engaged
whenever drive is disabled

<2» CAN Current Limiting Command
| Jofoks

—
CNTRL

CAN Current Limiting Command

Actual CAN value for current
limitation in %.

Usage depends on CAN firmware
(customer specific).

¢<2» CAN Enable Request

-

[E o Enable \
-4

(&)

CAN Enable Request

Actual status of CAN Enable
request.

Usage depends on CAN firmware

(customer specific).
4<2> Command Input———mm Command Input
i PC
& Analog +/104 Select the desired command
(" Analog 0. +5 channel for operation.
2 O AN
'é £ HE_IMT[PWM] Use “Analog” when connecting an
) external function generator.
0> Drive Mode: = Drive Mode
" Cument
r Speed Select the required drive mode.
(* Paosition [Linear)
™ Pozition [Circular]
{7 Senzorless [Speed)
.E_:' " Senszorless [Current]
&= " UAY Current Crnds

-

COMMAND INPUT SELECT

MAC-SWM7-UMN-prel-R05-15

<2» DSF: Drive Mod
Current
Speed
Pozition [Linear)
Pozition [Circular]
Senzorless (Speed]
Senzorlezz [Curment)
UMY Current Crads

98

(9 Sy Wy Y

CHTRL

DSP Drive Mode

Confirmation of the actually
selected mode as set in the DSP.

Used by MACCON tech support.

External Drive Mode Switch

Preliminary
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COMMAND INPUT SELECT

COMMAND INPUT SELECT

111

Control window
(in alphabetic order)

Explanation
Input values

4<0> External Drive Mode Switch—
{* none uzed
" DIGINT
" DIGINZ

_|
=
=
=
=

To use digital input to change
mode of operation.

Usage depends on firmware
(customer specific).

+<0> External Enable Switch——
" Testbox/RJ-12
* none used
" DIGINT
" DIGINZ
" DIGINZ

CNTRL

External Enable Switch

Selection of digital input as enable
switch.

+<2> Invert Command [13. Speed. U/Y]—-
= (s MO
= COYES
=]

Invert Command (IQ, Speed, U/V)

Inverts polarity of speed or current
command.

<2» PC: Alt. 5peed Command
alalsf sl ] els] slsls
-] | ]| ] Jofojojo Rl gl
,,,,,,,,,,
Can be used for fast switching and
generating a step behavior.

CNTRL

PC: Alt. Speed Command

Second speed setpoint

see “Use Alt. Command”

[(2) PC: Cunrent Ci ’

PC: Current Command

Current setpoint (Q vector) for
operation by software.

Used if “Command input” is set to
“PCU'

[(2) PC: Current C:

d (D)
of 4]

-] | Joo]ojoig
_______

CNTRL

PC: Current Command (D)

Current setpoint (D vector) for
operation by software

Used if “Command input” is set to
“PCU'

2> PC: Speed C i

o] e] 4] o] ] +] +]a]s
| | ] | ] [ofofolo il
'é __________

PC: Speed Command

Speed setpoint for operation by
software

Used if “Command input” is set to
“PCU'

<2>» Speed Contiol: Actual Speed
CENRERD.OQ[rem tmmes]

pr——,
SPDCNTRL

Speed Control: Actual Speed

Actual speed as derived from
active speed sensor position.

<0> Start-Up Enable State
= {+ Digabled
E (" Enabled

Start-Up Enable State

This allows the drive to auto-
enable on power-up. This refers to
software enabling.

Additional hardware signals may
be required.

<2> Use Alt. T
E ¢ NO

= * YES

&

Use Alt. Command

Switches between the two
setpoints.

Preliminary

MAC-SWM7-UMN-prel-R05-15



User Manual 7 System Parameters Setup _TBD_ M AC O N

MOTION UNDER CONTROL

/ ~ | Control window Explanation
'COMMAND INPUT SELECT (in alphabetic order) Input values
<25 (3 B-L] (. Ml (Bl Use CAN Curr. Limiting Cmd.
_ NO
= @ Es Flag for using CAN value for
current limitation.
Used by MACCON tech support.

Tab. 7.15: Control windows in "COMMAND INPUT SELECT" tab

7.4.3.14 Control windows in "ANALOG INPUT" tab

4 ) Control window Explanation
\ ANALOGINPUT ) (in alphabetic order) Input values
<1> Analog Crd [nput 1 Ana|og Cmd |nput 1
'é 11T ]o) Qutput of D/A converter of analog
i input 1
<13 Analag Crd Input Analog Cmd |nput 2
% 1T ] Qutput of D/A converter of analog
i input 2
<12 Analog Crd Input Au Analog Cmd |nput Aux
'é ERENEE Qutput of D/A converter of analog
= input “AUX”.
<2% Analog Cmd Lowpass, PT1 Analog Cmd Lowpass, PT1
J ﬁil Lowpass setting for analog
= =HE commands.
<2» Analog Cmd1 Adjusted—, Ana|og Cmd1 Adjusted
o -1 T Jofo]ol3]2ks Scaled value of analog input 1.
+<2% Analog Cmd1: Gain Adjust—, Analog Cmd1: Gain AdeSt
z @m0.0ogg= Scaling for analog command 1.
( ANALOG INPUT <2> Analog Cmd2 Adjusted Analog Cmd2 Adjusted
—_ y 1T JoMojojs)4E2 Scaling for analog command 2.
o =)
:
¢2>» Analog CmdZ: Gain Adjust Analog Cmd2: Gain Adjust
y ﬁﬁlﬁ'ﬁlz Scaling for analog command 2.
o =
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| ANALOG INPUT |

| ANALOG INPUT |

| ANALOG INPUT |

Control window
(in alphabetic order)

Explanation
Input values

<1> Analog-In 1 Offzet

Analog-In 1 Offset

Offset setting for calibration of
analog input 1

Adjust to set “Analog Cmd Input 1”
to zero at 0 V input voltage

Analog-In 2 Offset

Offset setting for calibration of
analog input 2

Adjust to set “Analog Cmd Input 2”
to zero at 0 V input voltage

Analog-In Aux Offset

Offset setting for calibration of
analog Aux input.

Adjust to set “Analog Cmd AUX” to
zero at 0 V input voltage

#<2> Analog/PwM: Full 5cale Current:
+| 4+ ﬂll
[ | |ojojokg

55|

GNTRL

Analog/PWM: Full Scale Current

Set desired current command at
maximum input voltage. Also used
for digital (PWM) command input.

< 2> Analog/PWM: Full 5cale 5peed

LARIRIEIEAE 2
IIIIIEHPM [mm/#s]

CNTRL
E
f
f

Analog/PWM: Full Scale Speed

Set desired current command at
maximum input voltage. Also used
for digital (PWM) command input.

2 v NO

#<2>» Invert Command (1Q. Speed. U/V)
= YES 1
k(_7

Invert Command (IQ, Speed, U/V)

Inverts the command channel 1.

#<2> Invert Command (13. Speed, U/¥]~
@+ NO

Z COYES

LU

RL

Invert Command 2 (ID)

Inverts the command channel 2.

#<2> Speed Limit -
)

4
I Illlmlpm [mm/z] (0=0FF)

CURCNTR

Speed Limit

Overspeed protection.
If exceeded, motor current will be
gradually reduced

(v MO

<2> Usze ANAINZ as |ID Command
" TES A\’

CHNTRL

Use ANAIN2 as ID Command

Use analog input 2 to set D
current.

To be used in current control mode
for manual field weakening
operation.

Tab. 7.16: Control windows in "ANALOG INPUT" tab
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7.5 Operational tasks with SWM7 GUI (TBD)
Using the SWM7 software you can carry out

7.51

Monitoring the drive and motor parameters (e.g. temperature, velocity, current)
Setup the hardware configuration (motor, sensor, interfaces)

Speed Control, see measuring window “Speed Control: Actual Speed” in
“SPEED / CURRENT CONTROL” tab

Current Control, see in control windows for “Current Control P gain”,
“Current Control | gain”, “Current Control D gain” in “SPEED / CURRENT CONTROL” tab

Phase Finding
To detect initial commutation angle if no absolute position sensors (like hall sensors,
resolvers, absolute encoders) are present.

Field Weakening mode
To set up field weakening to reach higher motor speeds with a given supply voltage.

Setup and configuration of external interfaces (e.g. analog outputs, external enable
inputs)

Optimization of your application

Troubleshooting and data acquisition for MACCON tech support.

Some parameters can only be set/adjusted while the

— drive is disabled (like sensor configuration), others can be adjusted
— motor is running (like controller gains).

You can use the “Disable” and “Enable” buttons to disable and enable the SWM7 drive.

Q

" 4

Only professional personnel who have the relevant expertise are permitted to
carry out online parameter settings for a drive that is running.

In case of errors, hardware problems or other service related questions contact
MACCON tech support.

In this manual, only the default parameters (~ 270) of over 500 possible control
windows are described.

Also, the arrangement of the SWM7 tabs and control windows depends on the
project and may differ from this description.

Recommended sequence for operation (TBD)

This chap. contains information about the recommended sequence for operation. You can follow
step by step this sequence or choose any specific operational step.

The following Tab. 7.8 allows quick access to the

— Operational tasks in the SWM7 tabs and
— Details, i.e. complete description of each control window.

Select the desired <chap.> or on <page>.
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Step SWM?7 tab Operational Description
task control windows

chap. |page| chap. page

1 SYSTEM SETUP 7511 116 7.4.3.10 101

2 DATA AQUISITION 7512 116 7.43.12 |105

3 SENSORLESS CONTROL 7513 118 7.4.3.2 79

4 SPEED / CURRENT CONTROL 7514 118 7.4.3.8 93

5 MOTION SENSORS 7.4.3.9 97 7.4.3.9 97

6 MOTION SENSORS MONITORING 7.4.3.7 89 7.4.3.7 89

7 FIELD WEAKENING 7.51.7 120 7.4.3.3 81

9 PHASE FINDING 7434 83 7434 83

9 OFFSET 7.4.3.6 87 7.4.3.6 87

10 ANALOG INPUT 74314 |112 74314 112

TBD

For MACCON tech assistance:

SWM Status 7515 119 |7.4.3.11 102

CAN 7516 120 7435 85

Tab. 7.17: Sequence for operational tasks

Preliminary
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7.5.1.1 System setup

This part displays the basic description for the used motor type. Using the SetUp tool you can
check the current settings or adapt to a new HW.

Before setup check the present HW (motor data sheet, sensor type).

Recommended settings/checks:
- Motor Winding

- Motor Type

- Motor temp sensor type

- Motor Inductance

- Back EMF Const

- Pole Pairs
- Pole Pitch.
+<0> Motor Winding ~ +<0> Motor Type -~ <0> Motor temp sensor type
+ 3IPhazes _ &+ Rotary + MNone

- (" 2 Phazes 'é ™ Linear " Thermao Switch

S DCMotor = C PTI00

= € PTC130°C

m

+<2> Pole Pairs - +<2> Pole Pitch - b ¢ PT100[2]
+| 4|+ ||+ [ FF

_ mmg S | [ofo[of (28

g =l g et el

442> Motor Inductance [Q]————— #<23 Motor Inductance [D |
44|+ ]+ 4| 4|+ |+
] | | JoRy ] | Jofy

LI (T (I (08 (O LN TR (N (I8 (O

LE; LL".I

(<2> Back EMF Const——
4|

B [oKojolsiololo e

N 1 I S

¢<2> PWM Frequency—— <13 P Frequency [FRGA———————

(+ 40kHz 40 kHz
= 15kHz @ 15kHz
(~ 20kHz ® 20kHz
~ 26 kHz W 25kHz
™ 30kHz W 30kHz
(~ 40kHz W 40kHz
~ BOkHz W 50kHz
= ™ 10kHz = @ 10kHz
= ™~ BOkHz 2 W BOkHz

7.5.1.2 Data Acquisition

The tab “DATA ACQUISITION” is used for data collection and monitoring of important functions
of the SWM7.

Different internal data, mainly concerning the power stage and processor status, is summarized
in this section. Limitations for power stage bus voltage and current can be set. The state of digi-
tal I/O as well as processor status flags can be monitored.

The displayed values

— Temperature

—  Current and

— Voltages

should be monitored regularly during operation.

Recommended control windows:
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;2> Bus Voltage Y <2> Max. Bus Yoltage——————— <13 FPGA Status Flass————————— ,¢<2> DSP Eror Flags (latched)—-
o 4|44+ @ Enabled @ OverCurent
< p
g' llmo."’ [ | [8]okg @ EnabDspUser @ 12twaming
< b EEEE @ EnabStilser @ 12Emar
= @ EnabSwitch @ Overvaltage
<2> Bus Current ~  <2> Bus Current Offset @ DspEnabSw ® -
: P 3 s :
: A A spSWE @ -
. g . Bidd S s
= & @ 0OCunt 3 @ OverCument Hw!
B @ 0OCun2 = @ OverCurent2 Hw
;[b Drive Temperatre——————~ ¢0> Motor Temperature————— I @ Undvalt S @ Undevalint
o ; = @ DSP Timeout ¢
':EI [+ 4]0 P [+] | Jojee S @ STR Timeout +<0> STR Error Flags (latched)——-
p-S g @ OverTemp.Drive
h <15 FPGA Status Flags @ OverTemp.Motor
wi @ EndatEmor
=2 @ BrakeOn ; .
<2» Bus Yoltage ADC Range <2>» Bus Current ADC Range Z=x @ CanTimeout
el el 3 @ CanMsgErmor
I EEV IIEEA E l‘ Cusztom Em.1
g EIEIEIE| g 5555 = @ Custom En.2
<2» Current ADC Range [peak) <2» Bus Current Limit——— <2> ANADUT1 Gain
+|+ + ﬂ ++| + ﬁ +H H HH
A A [D=0FF] a + “¥olt.Range
. . wiig . HiNg
& 5 g
<2> ANADUT1 Dffset
|+ 4] +]+] 4
CR | | | [ofoky
O EEEEE T
[=]
Optional:

— Select the assignment of signals to analog outputs ANAOUT1...ANAOUT3
(3 analogue outputs for SWM7, 6 analogue outputs for SWM7S)
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7.5.1.3 Sensorless control
For sensorless motor control, the relevant settings can be made here.

In this tab. is possible the sensorless control using

— Speed input = “PC: Speed Command” and
— Currrent input = “Start Current (DC)”.

#<2> PC: Speed C ¢2> Amplitude P Gain—, <2» Current Control #42> 5/L Current Amplitude—————~,
]l e] ola]s O S S e _ f* Field Oriented
- .
| | | | | [oRojojolilLile] | | | |ofojojojo] g O Classic ¢ EEO.OQ*
s EEEEE EEE e EEE|EEEE
\ \
#< 2% Start Current [DC)—~, ¢ 2> Alignment D elay——, ¢ 2> Amplitude D Gain——, <2> S/L Phase Correction
4|+ 4 |+ +le + || ]
:  HLO* : NQOEE~- | |; EHEND.OOOO . gENG.oD-
ElpEEE S Bl A I 5 I A :
\
#<2» Ramp Time—— <2» Desired Phase Angle—, <2» Phase Adjust Gain——
]+ #]+l4 +| 4] 4]+ o]+ el+] +]+]+]+ #<2> 5/L Fieq. Comection——
2 BU.O0>see 2 QHEYe | | | |ofojojolo]
EEEEE il elelel: | [ [ loolololoBTER
B
#42> Max uncontrolled 5peed ¢2> Freq. Adjust Gain——,
tlslal el sl e] 4 alalalel el olele]s] #<2> 5/L Phase Angle Error———,
z  INREEQ.QZre I | | | JoRojojolo]
@ leldoleld o g bbbl oLl s @NE.0Q
<2 A lerati lled <2> Observer Low Pass—~ ;‘J”
H 4|+ ﬂ + ++
2 HRERRQ.Qwem/see I | [0
W [ =] w o
Lo )
#<2> A | ( ¢2> Minimal Current———,
|+ 4] +[+] 4] |+ 4
2 HHREEQ.Qerm/sec 2 RO.0*
§ EEEEEE - N |

Lo w

Usually you receive a customized and validated parameter set for your sensorless application.

7.5.1.4 Speed / Current Control -
In this section the control parameters for current and speed loop are adjusted:

Current Control Speed Control
Field Weakening Auto field weakening mode Speed Control: D gain Set D gain only if fast load
Mode selection changes are expected

Max. Reactive Current Current limitation setting (D Speed Control: KVFR Speed control feed forward
vector) for faster reaction of current
controller

Max. Current Angle  only relevant for auto field
weakening mode

Speed Limit Speed limit in current control
mode

Estimated Back EMF Back EMF as estimated by
operation point and motor
data

Current Command Q Display of actual current loop
command (Q vector)

Current Command D Display of actual current loop
command (D vector)
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MACCON SWi
File Settings Porameters Service TypePlate About

SPEED / CURRENT CONTROL

<0> Position Sensor Select: <0> Speed Sensor Select 2> Speed Control: P gair- <0> Commutation Sensor Select <2> Cunrent Control: P gain
¢ <notussd> © cnotused> = GEEDh)sE  <not used> 2 Vil Gl
" SineEnccls  SineEnccl> | lumﬂmmm,ﬂ{ 3 " SineEncels = o]o]
€ SineEncc2>  SineEnc<2> 2 " SineEncc2> g
" Resolver (" Resolver ] " Resolver g
& TTLA & TTLEns g
EAitETe = 2> Speed Control: | gain S 1> Phase Curr. P Gain (fast)
- S S
" SineErc 3Ph € SineEnc 3Ph  SineEnc 3Ph B s
" EnDatSinCos  EnDat SinCos " EnDatSinCos g 1 ojolo]
" EnDat Digital ; EnDat Digital " EnDat Digtal 3 el
L € Hiperlace et " Hiperlace
£ CoBis  Biss 2> Current Control. | gair
SO Netwr  Netzer il
3

CURGHTRL 2,

 ss|
2> Directi <2> Directi <2> Directis <2> Current Controk: D gain <2 Curent: Command D
3 @ notinveried 5 & notiverted # notinverted 2 alals] alals) g
Su  invaited £o " inveted 2 invetted = [ | [ofio]o]o] Z +] | JoMo]ofokd
iscEEEs
<2> Spood: Ramp <2 Curtent Control: Feed Fud <2» Current Cormmand ()
5 UseRem £ alelbilslslsl £ alalel slals e
SE z  HEROO0Q.grem/sec mn/s) [ | JoRololo} s EEE0.0Oog=
e E lldell 3

<23 Speed: Max. Decelaratlnn <2> Max. Current- (2) It Eullenl Limit:
£ alelalelslalsl = FEE|] o
= | |nwm mlumlsec [mm/s2] R [oofloE3 |§ mznu Ipeak

2> Motor Startup Synchronization: 2> Motor Startup Syn:hmmzaunn
& On first Enabling only

" Oneach Enabling

" none [for absolute sensors)

" Phase Finding

" Phase Finding + Encoder Index
" Hal Sensors

" Hall + Encoder Index

2> Current Control: PWM Hysteresis:
] ala] 4]
| Jofofofofo]
,,,,,,,

GURCNTRL.
r;

Mot

WoTt

<2> Tach anpasx MAF- <2» Speed Control: Actual Spesd————————-
2 J
[;‘ g L1 ool EATELR

<2> Tach Lowpass, PT1 <2> Ci lion angle (manual)
K I IEI.,EJEJEI o

SPOONTR

GURGNTRL

SINE

7.5.1.5 SWM status

Firmware versions and internal status flags are displayed here. This information may be needed
if queried by MACCON tech support.
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w w
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7.5.1.6 CAN

Will be available in a next version — used for MACCON tech support.
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7.5.1.7 Field weakening
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The SWM7 includes two field-weakening modes. Based on a set of motor parameters, the mea-
sured bus voltage and engine speed and the commanded current value, the optimum motor cur-
rents are determined. The current command can also be the output of the speed controller.

The choice is made with the parameter "Field Weakening Mode", see below:

< 2> Field Weakening Mode
+ OFF

" 10=const

" Imot=const

CURCGNTRL

Figure 7.7: Field Weakening Mode

= |Q=const

In this mode, the current setpoint is understood as active current setting (1Q). Each the
operating point of the algorithm adds an additional reactive current (ID) was added.

= Imot=const

In this mode, the current setpoint is the total engine current. Depending on the operating
point the algorithm divides this total current in an active current component (IQ) and a re-

MAC-SWM7-UMN-prel-R05-15

active current component (ID).

For controlling and monitoring field weakening mode by setup software it is useful to add the fol-
lowing parameters:

1. Active Speed Sensor = Rotatory speed

2. Command Inputs = PC Current Command
3. Command Inputs = PC Current Command D
Operating principle

Shown by a 1-phase diagram with rotor vectors, see Fig. 7.8.
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Figure 7.8: Rotor vectors (voltage and current)

Setting only an effective current vector 1Q, the reaction is an output voltage of U1. Should this
voltage get higher than the bus voltage, no further current can be supplied and the motor speed
reaches its limit.

Adding a reactive current Ip, the inductive loss of voltage UdD leads to the output voltage U2
which is lower. With this effect the motor speed can be further increased.

For automatic monitoring of additional reactive current in the "Field Weakening Mode" two algo-
rithms are implemented.

IQ is defined by the current setpoint, ID is zero at the beginning.
When the bus voltage (back EMF limit) is reached additional reactive current ID
is applied; the absolute value of the effective current stays unchanged.

|Q = const.

This results in nearly constant torque, the motor current gets higher than
commanded.

IQ is defined by the current setpoint, ID is zero at the beginning. When the bus
voltage (back EMF limit) is reached additional reactive current D is applied; the
absolute value of the effective current is reduced.

Hereby, the torque is reduced, the motor current stays at the commanded value.

Imot = const.

Manual control of field weakening operation can be achieved by the following procedure:
= Increase Q current until maximum speed is reached.
= Start increasing D current and watch increasing speed.

Generally, IQ component can be reduced proportionally to the speed increase as this is equal to
the reduced torque which is available.

7.6 Optimization

Result of an optimization, see Fig. 7.9 below:
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Optimum PID Coefficients - P=4, 1=0.001, D=4
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Figure 7.9: Optimum PID coefficients
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I Feedback |<

I gain integral gain

D gain derivate gain

P gain proportional gain
Figure 7.10: PID Control system (result)

7.7 Save Settings

For details see in chap. 6.4.1.
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Error Messages

The message text, see Tab. 7.10, will be displayed in the status line of the SWM7 GUI in red:

10 5WMY 14.02a MACCON

|I]ver Yoltage

The codes for the errors FO, F1 and F2, see error matrix below, can be read out

on the X2 Signal Connector

Error matrix

FO X2-9

DIGOUT1

F1 X2-10 DIGOUT2

F2 X2-11

DIGOUT3

The following table shows different error numbers FO to F7 and the message text:

FO F1 F2 No. Message text
DIGOUT1 | DIGOUT2 | DIGOUT3
0 0 0 FO |No error
0 0 L F1 | Over Voltage
0 L 0 F2 |Under Voltage
0 L L F3 | Over Current
L 0 0 F4 | Over temperature heat sink
L 0 L F5 | Error on resolver or option card
L L 0 F6 |I*t warning
L L L F7 | I*t limiting
Tab. 7.18: Error matrix
7.9 Trouble Shooting
Q MACCON tech support can give you further assistance with problems.

123

Fault

Possible causes

Measures

HMI message:
Communication fault

Wrong cable used

Use null-modem cable

Cable plugged into wrong position on
servo controller or PC

Plug cable into the correct sockets on
the servo controller and PC

Wrong PC interface selected

Select correct COM port (see chap.
6.3.1.2.1)

Motor
does not rotate

Servo controller not enabled apply

ENABLE signal

Software enable not set

Set software enable

Break in setpoint cable

Check setpoint cable

Motor phases swapped

Correct motor phase sequence

Brake not released

Check brake control

Drive is mechanically blocked

Check mechanism

Motor pole no. set incorrectly

Set motor pole no.

Feedback set up incorrectly

Set up feedback correctly

Preliminary
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Fault

Possible causes

Measures

Motor oscillates

Feedback cable shielding broken

Replace feedback cable

AGND not wired up

Join AGND to GND

Drive reports following
error

Irms or Ipeak set too low

Increase Irms or Ipeak
(keep within motor ratings!)

Motor overheating

Acceleration / deceleration ramp is
too long

Shorten ramp £

Irms/Ipeak is set too high

Reduce Irms/Ipeak

Axis drifts at setpoint=0V

Offset not correctly adjusted for
analog setpoint provision

Adjust offset (analog I/0)

AGND not joined to the
controller GND of the controls

Join AGND and controller GND

Tab. 7.19: Trouble Shooting for different faults (examples)

MAC-SWM7-UMN-prel-R05-15
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8 Glossary

A

F

AC
AC
AGND

ARINC 825

BiSS
Brake circuit

BL
BR

CAN
Clock

Common-mode voltage

Counts
CPLD

Current controller

Cw
CCwW
CE

Kd, D gain
D/A converter
DC bus link
DC1

DC3
DGND

DC
DC-Bus
Disable
DSP

DT

Earth short
Enable

EMF
EMC
EN
ET

ENABLE

Field bus

MAC-SWM7-UMN-prel-R05-15

Alternating current
Air-cooled

Analogue ground

Communication protocol no. 825 (CAN data bus) designed by
Aeronautical Radio Incorporated (Annapolis, Maryland)

Bidirectional Seriell Synchron Open Source interface

Converts superfluous energy fed back by the motor during braking
(regenerated energy) into heat.

Brushless (also abbreviated DC3)
Plug-on jumper

Control Area Network, an industrial field bus standard

Clock signal

The maximum amplitude of a disturbance (on both inputs) which
a differential input can eliminate

Internal count pulses

Complex Programmable Logic Device
Regulates the motor phase currents
Clockwise, positive limit switch

Counter clockwise, negative limit switch

Certified Europa ( Communauté Européenne)

Derivative gain

Digital to analog converter

Rectified and smoothed power voltage
Brush, DC motor (2 connections)
Brushless, 3 phase synchronous motor
Digital ground

Direct current

Main power supply voltage, DC
Removal of the ENABLE signal

Digital signal processor

3-Phase transformer

Electrical connection between a phase and the protective earth (PE)

Enable signal for the servo controller,
hardware ENABLE signal which can be applied to X2 (X1-1 optional)

Electromagnetic field
Electromagnetic compatibility
European standard

Single phase transformer (usually from 230V/50 Hz, 110V/60 Hz)

ENABLE signal for the servo controller consult chap. 5.8,page 41
according voltage level

Interface CAN
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Final speed
(limit speed)

FPGA

GRAY-code
GUI

Holding brake
Hall, HE, H-E

Ki, | gain
It threshold
IEC

Input drift

Incremental encoder
interface

Ipeak, peak current

Irms, effective current

Kp, P-gain
KVFR

LB

LED

Limit speed (final speed)
Limit switch

LWM

Machine

MAF
MH

Motion block
MT

Multi-axis system

Natural convection

optocoupler

Output

P gain

Maximum value for the speed normalization at 10V

Field Programmable Gate Array

Special format for representing binary numbers

Graphical User Interface

Holding brake in the motor, that can only be used when the motor is at
standstill

Hall-effect sensor, magnetic position sensor

Integral gain

Monitoring of the rms current that is actually required
International Electrotechnical Commission

Temperature and age-dependent alteration of an analog input

Position signaling by 2 signals with 90° phase difference (i.e. in
quadrature), is not an absolute position output

Effective value of the peak current

The rms value of the continuous current.

Proportional gain of a control loop

Velocity Feed forward Ratio

Solder jumper/bridge
Light emitting diode

Maximum value for speed normalization at +10

Switch limiting the traverse path of the machine; implemented as n. c.
(break) contact

Sine Wave Monitored servo controller for linear motors, e.g. LWM7

The complete assembly of all connected parts or devices, of which at
least one is movable.

Moving Average Filter

Motor Housing

Data packet with all the position control parameters which are required
for a motion task

Fuse, medium response

Machine with several independently driven axes

Free movement of air for cooling

Optical connection between two electrically independent systems

Speed setpoint

Proportional gain of a control loop
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PE Protective earth
P-controller Control loop with purely proportional behavior
Phase shift (;omp_ensahon for the lag between the electromagnetic and magnetic
fields in the motor
Pl-controller Control loop with proportional and integral behavior
- Regulates the difference between the position setpoint and the actual
Position controller "
position to
Potential isolation Electrically decoupled, electrical isolation
Power contactor System protection device with phase monitoring
PSU Power Supply Unit
Zl:clii power of the brake Maximum power which can be dissipated in the brake circuit
PWRGND Power ground
PWM Pulse-width modulation
R Reset New start of a system
Resolver/digital converter Conversion of the analog resolver signals into digital information
RFR Ready for Final Review
Reversing mode Operation with a periodic change of direction
Ring core Ferrite rings for interference suppression
RMS, rm.s. Root mean square
ROD-interface Read-Out Driver interface (Incremental position output)
RP Potentiometer
S Servo controller Control device for regulating the speed, torque and position of a
servomotor
SGND Signal ground
Setpoint ramps Limits for the rate of change of the speed setpoint
Short-circuit In this manual: electrically conductive connection between two phases
Regulates the difference between the speed setpoint and the actual
Speed controller ) .
value to Output: current setpoint
SSlinterface Cyclically absolute, serial position output
ST Connector
ST2 Stepper motor, 2-phase
ST3 Stepper motor, 3-phase
SWM Sine Wave Monitored servo controller for servo motors e.g. SWM7
Supply filter Device to divert interference on the power supply cables to PET
T Tachometer voltage Voltage proportional to the actual speed
B Test Box (optional)
TBD To be defined (editorial notes for PRELIMINARY issue)
Thermal control Temperature-sensitive device built into the motor winding (usually a
PTC)
Tn, l-integration time Integral component of a control loop
W wcC Water-cooled

MAC-SWM7-UMN-prel-R05-15
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Output once per turn from incremental encoder, used to zero the

Z Zero pulse machine

M uC Microcontroller, MCU
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10.1

10.1.1

10.1.2

10.2

EMC Recommendations
To meet the requirements of the EMC regarding emission and noise immunity, internal filter
measures are implemented in the SWM7S servo controllers.

In addition, external filtering and shielding measures are recommended. These measures must
comply with to the overall concept of your design and machine.

External filtering measures

The SWMTYS servo controller not be operated directly from the mains supply. The power supply
for the device is realized via an appropriate transformer, rectifier and a filter unit. Despite good
damping characteristics of transformers with respect to line-conducted interference, we recom-
mend the use of input filters in the primary supply of the transformer. A selection of different
types of filters can be found in Tab. 10.1.

AC Mains filter
Manufacturer: Fa. Schaffner

Filter type Input Nominal Power Weight Used for
current | dissipation SWM
FN351-5/29 3x400V,3Phases| 5A 6W 1.1kg | 48/125-25
FN351-8/29 3x400V, 3 Phases| 8A 7TW 0.8kg | 48/50/100
FN351-16/29 | 3x 400V, 3 Phases| 16A 8W 1.3kg | 48/50/100
FN351-25/33| 3x400V, 3 Phases| 25A 8W 1.4kg | 300/25
FN350-8/29 1x250V 8A 52W 0.7 kg
FN350-12/29 | 1x 250V 12A 6.1W 0.7 kg

Tab. 10.1: AC Mains filter (before the transformer)

DC Mains filter
For details refer to Tab. 10.2.

Additional filtering measures

At the motor output of the servo controller, connected in series with the motor connection cables,
motor chokes may be used (near the servo controller needs a common ground used for SWM7S
only).

These filters are special RF filters to be installed near the servo controller and ask here for a
common ground reference (Chassis housing to PE).

This type of filter is particularly recommended for long motor cables (= 25 m). MACCON GmbH
provides the filter types acc. Tab. 10.2.
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Figure 10.1: DC mains filter (SWM7S input filter) technology acc. chap. 10.1.2

10.3 Motor chokes

The following motor chokes are available as standard:

Type Inductance | Nominal Dimension Weight Remarks
current |diameter x height
L100/3K 1 mH 3A 45 x 30 mm 0.25kg | Toroid core;
L020/6K | 0.2 mH 6A 60 x 40 mm 0.6 kg Iﬂfrsm
LO50/8K | 0.12 mH 8A 60 x 41 mm 0.6 kg
L012/20k | 9.12 mH 20A 60 x 41 mm 0.6 kg

Tab. 10.2: Motor chokes (optional)

N In case of chokes and filters related questions contact MACCON tech support or

phone +49 89 651220-0

134 Preliminary MAC-SWM7-UMN-prel-R05-15


http://www.maccon.de/en/company/contact.html

User Manual 10 EMC Recommendations M AC O N

MOTION UNDER CONTROL

MAIN

CONTACTOR
L1
L2
L3
PE --r----- ---

! DRIVES
Xl r CONTACTOR

Bosemnenenas s neeeeaod INPUT FILTER

B TRANSFORMER

i’ .............................. RECTIFIER

‘ X5 ‘ X5
DCOC Comverter DC Supplyin | | _ E 6
X8

H e

e SWM (HV) oUTPUT OTOR

H 5 M

3 § FILTER
X2 T
Contral Interface ' RESOLVER

Figure 10.2: SWM HV (High voltage) Controller Supply

10.4 Mounting Instructions

® The installation cabinet to be made out of metallic, good conductive materials and to intercon-
nect via low resistance and high surface with all chassis elements and the earthing point or
shield equalizer. This equalizer must provide at least 6 mm? of cross section.

all connection cables from and to the SWM7S servo controller have to be shielded

To avoid joined lines signal and load cables have to be arranged separately. We recommend
a minimum distance of 25 cm.

® Both ends of the load cable shields have to be connected via low resistance and high surface
to the chassis earthing point or the shield equalizer of the cabinet.
Signal cable shields to be connected within same manner at one end to the shield

® Shields need to be intact, providing a high overlap rate throughout the cables to the shield
equalizer (or earthing point of the cabinet).
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® In case there is no shielding bus existing, each servo controller has to be connected from the
ground screw to the central earthing point of the device by an equalizer (minimum 2.5 mm?
cross section). The shield layers have to be connected to the SWM ground screw.

® The line filters to be installed at the cabinet entry point with high surface connection
(low resistance) to the chassis of the cabinet.

® Wiring is not to be laid freely in the cabinet, but should rather lead as tightly as possible to the
electrically grounded cabinet frame.

® When using a shielding bus attaching the shield layer on the servo controller is not neces-
sary. This requires a short cable length (< 20 cm) between grounding bus and servo con-
troller.

® All outgoing shield layers have to connect to the SWM shielding screw with the greatest pos-
sible surface.

® the motor/sensor connection to the shielding of the signal and load cable is ensured by ap-
propriate connectors or directly on the case.

® To prevent potential differences between motor and controller (mainly in the case of long ca-
bles) it is necessary to ensure an equipotential bonding for all components.

Cable strap
\ >30mm
7
O
>30mm
Remove outer insulation and
screen at end of cable over
required length.
@ Secure wires with cable strap.
6 Remove outer insulation over a
length of about 30 mm without
SWM damaging screen. Fix cable with
Housing an earthing clip.
Connect this clip via copper
braid to the closely situated
earthing screw on the SWM7S

housing.

Figure 10.3: SWMT7S cable shield

& In case of EMC related questions contact MACCON tech support or

phone +49 89 651220-0
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