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SERVOSTAR., S

Controller combines the compact size, advanced
servo control features, and proven reliability of
the SERVOSTAR® CD Compact Drive with the sim-
ple, yet flexible, programming capabilities of the
SERVOSTAR® MC Multi-Axis Controller. The SER-
VOSTAR® SC offers a complete integrated power
supply, drive amplifier, and single axis positioner

in one compact package.
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Kollmorgen SERVOSTAR® SC

Introduction

e Compact size: full single axis controller capability in the smallest space

e Pre-configured for all Kolimorgen motors: makes it easy to get started

e Lots of standard 1/0, digital & analog: quickly integrate your whole system

¢ Fully programmable, not just an indexing drive: program whatever capability you need

e Standard Ethernet support: use Ethernet for industrial networking or I/0 expansion

¢ Plug-in option card capability: add additional capability at the time of order or in the field

The SERVOSTAR® SC provides tremendous motor flexibility. Capable of operating
the complete range of Kollmorgen motors including GOLDLINE® rotary servomotors,
GOLDLINE® DDR (Direct Drive Rotary), frameless motors, PLATINUME® DDL (Direct
Drive Linear) and PLATINUMP® XT Servodisc motors. No other manufacturer and no
other single axis controller even comes close.

Kollmorgen’s wide motor selection means no compromises in selecting the right
motor for your application. With the SERVOSTAR® SC all your single axis applications

need only one controller.
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Kollmorgen SERVOSTAR® SC

Servo
e Fully digital current, velocity and position loops
e Update rate
- Reference generator - 1KHz (1ms)
- Position loop - 2KHz (500usec)
- Velocity loop - 4KHz (250usec)
- Current loop - 16KHz (62.5usec)
e Automatic control loop tuning
* Availible in 3, 6, and 10 amps, models (continous
RMS current rating)
e Advanced velocity control algorithms (Comp mode,
Pole Placement, and Extended Pole Placement)
e PID position loop tuning with feed forward
e Position, velocity, torque limits
e Advanced patented sinewave commutation
technology provides smooth, precise low-speed
control and high-speed performance
e Accurate torque control due to precision balanced
current loops with closed loop sensors
 Patented torque angle control enhances
motor performance
e Velocity loop bandwidths up to 400Hz
* Feedback
- Resolver, encoder, sine encoder
- Secondary encoder feedback, used to close a
dual loop around the load, or as an input for
master/slave or pulse-and-direction operation

Motion
e Profile - Sine acceleration + automatic/manual
jerk control
 Profile - Trapezoidal velocity for rapid motions
e Operation modes:
- Position - digital
- Velocity - digital/analog
- Torque - digital/analog
- On the fly change between modes
- Master/Slave - gear, cam
* Jogging, incremental/absolute moves, non-zero final
velocity, advanced stop/proceed

Communication

e One serial port for use with BASIC
MOVES Development Studio and MOTIONLINK®

e One Ethernet port at 10Mbit/sec for use with BASIC
MOVES Development Studio and MOTIONLINK,
Ethernet I/O (available 2001)

¢ One serial port (RS-232) for HMI support

¢ Fieldbus option card for DeviceNet
(available 2001), and Profibus (available 2001)

* Protocol - Ethernet TCP/IP support, serial
SLIP support
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Introduction

Programming Language
e« MC BASIC (Motion Control BASIC)
e ‘Unlimited’ number of tasks and events
* 16 priority levels
* Events - for handling a-synch scenarios
* Advanced error handling - line, task, system
» Data types - integers, doubles, strings, arrays
 Libraries - functions any task can use
e Task control commands - idle, continue, kill, re-start
* Debugger - step(s), breakpoints, watch

/0

* Self locking wire clamp connectors, digital I/O is
opto-isolated
* Digital Inputs:
- 5 dedicated inputs - home, limit, capture,
remote enable/disable, allow/prohibit motion
- 19 digital inputs; user defined
» Digital Outputs:
- Motor brake; dedicated
- 10 digital outputs; user defined
e Analog I/O:
- 2 analog inputs, 14 bit resolution
- 2 analog outputs, 12 bit resolution
- Output status relay

Memory
* Disk On Chip - for storage of user programs and
data - 8Mbyte
* RAM - execution environment - 8Mbyte DRAM
* NVRAM - for rapid storage of user data - 32Kbyte
* Real Time Clock
- Date/Time of day
- Time stamp of system errors and notes
Robust Design
 Self-protecting power modules
* Full protection against short circuit, over-voltage,
under-voltage, motor and drive over-temperature,
over-current and feedback loss
* Flexible current foldback protection

Development Tools

* MOTIONLINK for:
- Configuration
- Setup
- Tuning

e BASIC MOVES Development Studio for:
- Application building, editing
- Debugging
- Maintenance

www.kollmorgen.com




Connectors

Remote Encoder Input

Kollmorgen SERVOSTAR® SC

Removable Access

LED Status Display

Factory test port
(not used by customer)
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Motor
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Access Panel
For AC line power,
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Panel for fieldbus
options

Ethernet port

Serial ports

Analog & Digital
1/0, 24 VDC power
Connections




Resistive Regeneration Sizing/Outline Dimentions

Resistive Regeneration Sizing

Shunt regeneration is required to dissipate energy that is pumped
back into the DC bus during load deceleration. The amount of
shunt regeneration required is a function of the sum of simultane-
ously decelerating loads. The loads need to be defined in terms of
system inertia, maximum speed, and deceleration time. In addi-
tion, the duty cycle must be known. Application Note ASUO01H
details a calculation method to determine proper regeneration siz-
ing.

Transformer Sizing (Required only for voltage matching)

The SERVOSTAR SC can be connected directly to a power line.
Built-in soft-start circuitry protects power supply components and
eliminates nuisance tripping of breakers or fuse blowing due to
large in-rush currents. Transformers are only required for voltage
matching purposes. In this case, the transformer should have a
115 or 230 VAC secondary depending on the operating voltage.
The kVA rating of the transformer should take into account not
only the servo output load requirements but also losses in the sys-
tem and power factor. For single phase operated systems, the
transformer KVA ratings should be two times the SC amplifier
output power rating.

Model |Transformer kVA rating
SCx03 2.2 1 phase
SCx06 4.4 1 phase
SCx10 5.6 3 phase

Model Watts | Ohms
ERH-26 200 20
LU - - et
{95
TIE
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Kollmorgen SERVOSTAR® SC

BASIC MOVES Development Studio

BASIC MOVES Development Studio is the ideal devel-
opment environment for multi-tasking, single-axis motion
control. BASIC MOVES Development Studio lets you
write your programs as independent tasks. It makes the
process easier by providing wizards where you need only
fill in the blanks to run your motion program. When

you’re ready, BASIC MOVES Development Studio bun-
dles up your project and transports it to the SERVOSTAR
SC. BASIC MOVES Development Studio now turns into
a debugger, setting breakpoints visually. It marks the
line in one task with the breakpoint, but continues to mon-
itor the other tasks. Single step, step in, step over, step out.

Multi-tasking
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Key Features of BASIC Moves:
* Easy multi-tasking

* Simple debugging

* Project control

e Windows 95, 98 or NT
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Kollmorgen SERVOSTAR® SC

MC Basic

MOTION

Loops and Limits

Acceleration, Deceleration, SmoothFactor.............ccccoocceeiiiiann... Point-to-point parameters
AccelerationMax, DecelerationMax, VMaX............coeeevevvvivnnneeennn. Point-to-point limits
GPISATIN ..ottt Position loop integrator input saturation limit
GPISATOUT. ..o e Position loop integrator output saturation limit
HomeDiIStanCeMaX........ueiiieiiiiiieiiiiiiee ettt Maximum homing distance
TCONT ... System load limit
MIPEAK ... Peak motor current
IMISPEEA. ...t Maximum motor speed
POSTHONEITOIMAaX. ....viiiiiiiiiiii i Maximum following error
PoSitioNErrorSettle. ... ....oooviiiiiiiiie e Maximum error allowed and still be considered settled
POSTHONMAX. ..ttt Upper position limit
POSTHONMIN. ...t Lower position limit
SEATTTYPC. ettt Motion start point
TIMESEttIEMAX.....cccuiiiiiiiiiiiiiiee e Maximum time to settle
TUNEVRIOCILY. ..ottt Bipolar velocity limit
VelOCTEYCIUISE. ¢ttt ettt Point-to-point speed
VEIOCTEYIMIAX ...ttt Maximum velocity
VelocityOverSPeed. ......coouiiiiiiiiiiiiiiii et Overspeed limit

VLIM e Velocity limit

/0

System I/O

SYSEMLDIN ..o e On-board isolated inputs
SystemM.DOUT.......cooiiiiiiiiiiiiiiii e On-board isolated outputs
Drive I/0

ANDB ..o Analog input dead band
ANIN L et Scaled analog input
ANLPFHZ ..ottt Analog input frequency
ANOFFE. ... Analog offset

ANOUT ..ot Analog output
ANOUTMODKE ..ottt Analog output mode

DN e e Digital input

INMODE.......oiiiiiiiii e Digital input mode

Errors

BITOT .ot Error messsage
ErTOrHISEOIY. .ot Review recent error set
ErrorHistoryClear..........oeiiiiiiiiiiiiiiieeeeeeeeee e Clear error history
ErrorNUMDET. .....ceiiiiiiiiiiiiic e Number of last error

Programmable Limit Switch (PLS)

Common...Shared..........ccueiieeiiiiieiiiiee e As PLS

CreatePLSData. ..cooovni e Number of points, PLS Name
DeletePLS. ... Delete PLS

PLSAXISINAME. .....vviieiiiiiiieeeiieee ettt e e e e PLS axis name
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Kollmorgen SERVOSTAR® SC

MC Basic

PLSENADIC.......oiiiiiiiiiiieeiiiee e Enable PLS

PLSHYSIEIESIS. c.eeuteeiieieiiieiie ittt PLS hysteresis

PLSOUIPUL. ...t PLS output
PLSPOIATILY...ceoiiiiiiiieiiitee e PLS polarity

PLSPOSION. c...ceitiiiiiciiieiic e PLS position
PLSREPEAL......eiiiiiiiiiiieeeee e Repeat PLS

Events

EVEentDelete........coiiiiiiiiiiiiiiiee e Delete event watch
EVENTLASE.c.eeiiiiiiiiiiie e Look at all events running
EVENtOLT.....ooiiiiiie e Disable event watch
EVENTOMN. ..ottt Enable event watch
Enabling Motion

ENADIC....ooiiiiiiiiii e Enable and disable amplifiers
DIRLAY. ..ot Delay motion

1\ (07401 s T PSR PPPRRRRSUPPURNt Allow or disallow motion
SIMUIALEA. ....eeeiiiiiiiie e Simulated or real axis
Point-to-Point Moves

HOME. ..o Move to start point

JOITK e Axis jerk

JOg Axis jog

IMIOVE...ciete e et Point-to-point move
ProCeeA. .. .oiiiiiiiiii e Restart axis motion
ProceedTYPe. .. oeeeeeeeiiie et Proceed mode for axis
SEATETYPE. ettt Motion start point

N 703 o OO PRORPP PRSP On-path or immediate stop
SEOPTYPE .. Stop mode for axis
VelOCItyOVETITIA@. ....uvvieieiiiiiii et Lower speed of axis
Gearing and CAMming

Common...Shared AS CAM.......ccooiiiiiiiiiiiiiiiiiiee e Set global CAM tables
CAMLISE ettt ettt e e e e e e e es List CAM tables
CAMLCYCIC. .ottt Set number of CAM cycles
CAMINUSE. ...eiiiiiiiiiieeeitee e e Show CAM tables in use
CAM.ISMONOEONIC. ...eeieeiiiieeeeiiiteeeeiiee e e et eeeiaeeeeeaeeeeeeiraeeeeas Check CAM monotonic
CAM.MaASEEIDAtA. ....eviiiiieeeeeeiciiiiiieee e et e e e e e Discrete master data CAM element
CAMUNEXL. ettt e e e et e e e eibaeee e e Next CAM table
CAMNEXENAME. ..eeeeiiiiiieeeiiiiie ettt eeiiee e e et e e eebbeeeeesareeeeeaes Show next CAM table name
CAM.PIEVIOUS. ....uvtiiiieeiiiiee et et e e et e e et e e e siaaeeeeennaeeeeenes Previous CAM table
CAM.PreviouS. INAME. ......coooiiiiiieiiiiiiee et Previous CAM table name
CAM.SIAVEDALA. ...eeeiiiiiiiiieeieee ettt e e e Discrete slave data CAM element
CreateCAMDALA. ......veviiiiie e Create CAM data structure
GeATRALIO. ....eiiiiiiiiiii e Double-float gear ratio
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Kollmorgen SERVOSTAR® SC

MC Basic

Multi-Tasking

ATLACH. ..o Attach task

ContinUETASK. .....ceiiiiiiiiiiiiiie e Restart paused task
Detach.......oooiiiiiiiiiii Detach task

TAIETASK ...t Pause a task

KAIITASK. .. End a task permanently

SLEEP . ettt Delay a task for a fixed time
StArTTASK. ..ot Start a task immediately
TASKILIST. ...ttt Look at all the running tasks
System

SYSIEIMLACHVE. ..ttt System state

SYStEM.CIOCK. ...ttt Set current time
System.ControllerOK...........cooouiiiiiiiiiiiie e System controller status
System.MaxMemBIOCK.............coociiiiiiiiiiiiiiicec System free memory size
SYStEM.IMOTION. ....coiiiiiiiiiiiiii i System motion
SYStEM.NOMOION. ...ttt Bypass system motion flag
System.PrintMode..........cocoeeiiiiiiiiiiiiiiiicicccece e System print format
System.Ready........ccooviiiiiiiiiiiiiii System status

VETSION. ¢ttt Get current version

Printing

PrINt. ..o Unformatted print

Print #..oo e Serial port printing
PrintUSING......oooiiiiiiiiiiiic e Formatted printing

Data Types

DOUDIE. ...ttt Double-precision floating-point
0N e 32-bit integer

Debugging

AddBreakPoint............coouiiiiiiiiiiiieice e Used by BASIC Moves Development Studio
ClearBreakPoint.........coocuviiiiiiiiiiiiiiiieccec e Used by BASIC Moves Development Studio
ListBreakPoint.......coooiiiiiiiiiiiiiiicecccc e Used by BASIC Moves Development Studio
RECOTACIOSE. ...t Stop recording and close file
RECOTAING.....vviiiiiiiiiiiic e Set up data record

RecordOff ... .o Stop recording

ReECOTdOMN. ... Start recording

SERP ettt Perform steps in routine

STEPIM...ciiiii e Step into a routine

STEPOUL. ...ttt Step until leaving routine
STEPOVET. ...t Step over routine
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Kollmorgen SERVOSTAR® SC

MC Basic

Program Flow Control

Do.....Loop

For...Next

GoTo

If....Then.....Else

Select Case...... End Select
While....End While

BASIC Operators

D o e Math operators

>, >, K, KT, K>, Sttt e e aa e Comparison operators
AND, OR, XOR, NOT......oouiiiiiiiiieeeeeeeee e, Logic operators

BAND, BOR, BNOT, BXOR......ccootiiiiiiiieeeeeeeeeeeeeee e Bitwise operators

Math

ABS e Absolute value

ACOS e e e e e e nnnnes Arcosine

ASTN Lo Arcsine

ATANZD e Absolute and quadrant value
ATN e Arc Tangent
O eeeeee b aaeen Cosine

EXP e Exponential

LOG ..o Natural logarithm
ROUNG. ..ot Round to nearest integer
SN e e e e e e e nbaaae s Sine

SQRT . e Square root

TAN e Tangent

CHRS ..ottt ASCII character string
LCASES ..ot Lower-case string

LEFTS ...ttt et Left side of string
LTRIMS ...ttt Cut off left side of string
IMIDIS ...t Center of string

RIGHTS ..o e Right side of string
RTRIMS ...ttt Cut off right side of string
SPACES. ...ttt String with blank spaces
STRS . e String

STRINGS ...ttt Create string
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Kollmorgen SERVOSTAR® SC

MOTIONLINK® Set up Software

MOTIONLINKE® for Windows takes the fear out of setting up a servo system. Designed for the novice as well as
the advanced user, MOTIONLINK lets users quickly set-up and fine tune system performance.

ESEAVOSTAR MOTIONLINE New Amplifier 5tarbup

B | B | 2 “ﬂ‘ Eﬂm\@@\
Opmoda T Backup

D Mot | Faedback

Welcome o the SERVOSTAR New Amplifer Stafeg,

Y'ou vl be guided through the steps eguired o conhgure the
SERNYOSETAR fo the motor and your machine.

Chick "Start’ o begin.

Click "Exit' fo go &0 the Main MOTIOMNLUIME screen.

SHail

[~ Cront Show Mest Tins Hedp I

Ewt

The SERVOSTAR SC Auto Set-up wizard consists of six steps to completely configure the
SERVOSTAR SC and motor for your machine:

Set SERVOSTAR SC for the Power Source. MOTIONLINK tells you if your SERVOSTAR SC was fac-
tory programmed for a line voltage. Push okay, if correct. If not, change to the appropriate voltage.

Set SERVOSTAR SC up for the Motor. If the amplifier has been programmed to operate a specific motor,
MOTIONLINK indicates the motor type. Push okay and go to the next step. If not, you can select from a
listing of standard Kollmorgen motors or enter in the specific nameplate parameters for the motor you will
be using.

Setup Feedback Device. Setup your feedback device (encoder or resolver). You can also select
auto-config and have MOTIONLINK perform the configuration for encoder systems.

Select the Operational Mode. Set the SERVOSTAR SC to run in position, electronic gearing, velocity, or
tourque mode. Set the command to be serial, analog, or I/O.

Tune SERVOSTAR SC for the Load. Simply select the bandwidth at which you want the system
to operate and press the Auto-tune button .

Store SERVOSTAR SC Settings : The final step is storing the parameters in the SERVOSTAR SC
and archiving them on your hard drive or disk.

Now you're ready to run your machine
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Kollmorgen SERVOSTAR® SC

MOTIONLINK®

MOTIONLINK® also includes other features that allow you to fine-tune or monitor the performance of the system.

k SERVOSTAR MOTIONLINE
_Ee Edt Vew Combgure Tune Ophons Help =~

ﬁl Conbods 2 -
|5

[ sciros@1eovolts | BI04
O peration Mode
| Digital Position =
== __-' A rdiong
st Inout

Cooanmand i
or| Gmmmit—| || vew || o
L
Hﬂf-ﬂm
E= Fentdback
OO0 Syphom g : Sl
Cu— s Desvice Select E}Hm

Mution
(" Dizabl= * Enabl=

performance.

MOTIONLINK includes many other features like:

1-800-77 SERVO .

PC Oscilloscope: For closely Direct Terminal Mode: This mode [-
evaluating system performance, turns your computer into a “dumb
———| MOTIONLINK includes the terminal.” Variables or parameters can
functionality of an oscilloscope. You be monitored and changed using the
can very easily excite the load then SERVOSTAR SC’s command lan-
e e e review performance graphically on guage. This mode is ideal for
R P R &i= | your computer screen. advanced users who want to get
o g dame - . « »
T — | P S directly to the “heart” of the
- - — SERVOSTAR SC.
[T ™ ] LTRSS - [P
e e—1] Selectable Tuning Algorithms: Monitor Mode: Allows you to jog
v = 1| No one control scheme is ideal for all the motor to monitor key operation
| — applications. The SERVOSTAR SC has  variables. Speed and torque can be
| — three control schemes to choose from: viewed in realtime in linear gauge for-
.-_T.._.-._ — —_— Pole Placement, PI, and PDFF. So mat. Up to three variables can be mon-
i whether your critical need is steady itored at a time.
—— speed control, high accelerations or
yr— — =% —= |l quick response to load variations, etc.,
SERVOSTAR SC provides the greatest
e opportunity to achieve the best machine

¢ Setting resolution of encoder
“equivalent” output

¢ Displaying amplifier status
¢ Setting acceleration amps
¢ Limiting max speed or torque
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Kollmorgen SERVOSTAR® SC

Ratings/Ordering

Rating
Model Output Continuous Output Peak AC Input Voltage Rated Input Rated Output
Current Per Phase Current Per Phase Power (kVA) Continuous (kVA)
Based on input voltage
(RMS/phase) (RMS/Phase) 115/230-1¢/230-3¢ 115/230-16/230-3
SC03 3 Amp 9 Amp. (0.5 sec) 115 or 230 VAC .44/.89/1.4 .35/.7/1.1
SC06 6 Amp 18 Amp. (0.5 sec) 115 or 230 VAC .89/1.8/2.8 7/1.4/2.2
SC10 10 Amp 20 Amp. (2.0 sec) 230 VAC -/-14.6 -/-13.5
Ordering Information
T T — T T = = T T 7
Keries Numz: i i i | I
BC ServoStar 5C i i f i (ot vy spectfied )
i i | || L Tewmmwr "“ﬁ
Canfiguration | i | | | 0100 - Versim |
1 - Single Asis f | npeeiid = s recemt veedm)
L o —— IertinFeed back*
Fredbmck i
R - Resodver i | | Modne Winding
E. - Encuder | i 0 - N comp
1 - Sime Encoder | — Ml Frame & Stack
| 0 - M comap
3-3Amp i ¥ - N cammp
6 -6 Amp | C - GOLDLUINE DO Irom Core
10 - 1 Amp | I - GOLDLINE DDR
H ﬁ’mmjﬁa:mumm|mi
ﬁﬁ e e s i i‘ . .‘m‘ !_
| P - Platinum XT Series
i E - REE
| I . Valtape Rating
{- Mo
1 - 115 VAL (160 VD
InertinFeed back 2. 20 VAL (325 VDT
For LR Fat BCE, BCTR X I L
2 - Min Insrtis 1 tum Endst {813} - Ko corp {ﬁ;&mgtwme
4 - Max ivertis 1 turn Endst (513) 1 - Bhircimim irsrtis dogzaier)
5 - Min inorts Multibbarm Encat (512) - Muximam
& - Mt Irvortia Mufti-turn Endet (812} 4 . Min inortia wibraks
T - Min Insrds 1 tum Endet [2045) B - M insrts vk (XT15)

F - Max Inmrte wefbemka (71853, 1 turn Enct [512)
@ - Max Irvertla MultHiurm Endai

H = Wi Ineetla wisiaks (XT15), 1 hurn Enclal (2048)

o - e inmrtin wibewios [XT1E), 1 tum Enclat (2048)

K = Min insrts wihrsks (K715), Muli-urn Endar (2048)
L - Mgz inartia wibeaks (XT15) Mult-turm Encst [2048)
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Kollmorgen enjoys a reputation of excellence . i '
based on constant endeavors to update products. \ i ] J
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