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2000 Overview

e Introduction
 Advantages of Open Control Systems

 Importance of PC-based Control Systems

— Real-Time Platforms
o Standardized Open Drive Interfaces

« Evolution of SERCOS interface
— SERCOS interface -SERCANS -SoftSERCANS

« Competency Centers

« Summary and Outlook
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What is an Open System ?

|EEE:

"An open system provides capabilities that enable properly implemented applications
to run on a variety of : with other systems
applications, and present of interaction with the user."

Characteristics:

e vendor-neutral independent of a single proprietary interest

e consensus-driven controlled by a group of vendors and users

e standards-based distributed widely in the form of standards

* freely available at no cost to any interested party
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Categories of Open Interfaces

for HMI, CNC and Drives

Loy

Open HMI with
access to decentralized

Control Kernel with
vendor-specific openness

Vendor-neutral open
control system

Control Kernel
(NC, PLC, ..)

&

control components in the CNC area
Human-Machine-
Interface (HMI) . . .‘_ o
O [B=o R | | —
B8 Q000 o 0co| [cooo] [0oo0

E

I 5 5 4

Drives

Analog Drive Interface

Proprietary

Vendor-independent

Drive Interface

Proprietary
Drive Bus

Digital Drive Interface
Open
Drive Bus

l‘."’.L =

(c) ISW, 2000
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Automation Business

in the past today

a.) PC-based HMI b.) PC-based Controllers c.) Soft-CNCs
PC-based Operator's Panel PC-based CNC hardware PC-based CNC software

L Lk
©ose 4 g e = software + R o =
CNC ﬂ £ * passive I/O car @00 -
SR TRERER T~ 1 * motion

hardware &
|| software

i /0s

s 5.5 o

Drives

s,

Real-time for Windows
Increasing importance of Software
Substitution of proprietary hardware by standard hardware

(c) ISW, 2000

HMI: Human-Machine Interface
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VxWin (LP Elektronik) RTX (VenturCom)
. . . . Real-time capable Windows ‘
‘ Windows and Real-time operating system in parallel ‘ ‘ P
Win32 win32 | RTAPI
hardware L*
NMI LP-Real Time interrupts ] L] D Process
non-maskable interrupt accelerator
| m— m—
RTAPI & Win32(RT I I _ti
—) Windows NT-Kernel (RT) B Redl-time .
TCP/IP- TCPIP-| [\, 1 Y Programming
VAWOrks || spen | | sw- A sw | | Mindows | Real-time Device Driver | ENEEE
eal-time Device Driver
= Driver F— Driver Tasks ]
are ‘ ? - i
Scheduler |\ vorks Memory Windows q-l * + _ Windows- _
[ HAL [ modified HAL || Programming
PC-Hardware ’ * + Inieriace
[ PC-Hardware ]
RtWin (LP Elektronik) INTime (RadiSys)
‘ Windows and Real-time operating system in parallel ‘ ‘ Rzl Egelle v T
Win32-Subsystem NTX-API RTAPI
hardware l? ot (i
NMI LP-Real Time interrupts : ‘dd(TR,gs)D Process
. Accelerator [ e s
non-maskable interrupt T oy :
System services NTX Driver LT
- Real T:QI:XKemeI Realime
User TCP/IP- TCP/IP- Windows p ’
Tasks SM- NG A SM- Task Windows rogramming
Driver < | Driver asks NT-Kernel Interface
Shared i
Simple Real-time AP Memory Windows "l Windows
‘ HAL | modified H Programming
PC-Hardware ‘ " Interface
| A
[ PC-Hardware ]
(c) ISW, 2000
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Drive Interface Analog Field bus SERCOS '
Velocity £10V CAN/CANOpen
Wire Connections min. 12 per axis 2 per axis 2 fiber-optic per
system

Noise high low very low

Quantization / Drift yes no No

Max. Data Telegram Size n/a 8 Bytes 80 Bytes
(configurable)

Command Value Resolution 16 Bit 32 Bit 32 Bit

Max. Transmission Rate 16 kHz or higher 1 Mbit/s 16 Mbits/s (with
SERCON 816)

Max. Command Update high low* (= 4 ms) medium* (= 0.5 ms)

Deterministic yes no Yes

(asynchronous) (synchronous)

Synchronization Accuracy low ** low high (= few ps)

Hardware-Interface Availability wide wide growing

Software Driver Availability wide growing growing

(e.g. SoftSercans)
Intelligent Servo-Drive n/a small growing
Availability

* Depends on number of drives
** Synchronization usually sequential.
The absolute achievable accuracy depends on the programming technique used.
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Evolution of
SERCOS interface

Loy

Proprietary CNC hardware

IRQ

Data

SERCON
410B

Opt. fiber

- Proprietary CNC covers
SERCOS master functions

- optical fiber is the physical
interface

23.03.2000

CNC interface to SERCOS

Proprietary or standard
CNC hardware

Standard CNC hardware

- VXWorks,
+ 0S-9,
. pSOS,
" etc.

Data

ISA/VME-Bus

i B

SERCON
410B

Active
| Master
: Card

Opt. fiber
- SERCANS covers
master functions (active card),

- DPR is the physical
interface
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Data

‘Passive
| Master
| Card

SERCON
410B/816

Opt. fiber

- SoftSERCANS covers
master functions.

- Passive master card.

- DLL is the interface

(c) Rexroth Indramat
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Characteristics of SoftSERCANS
e Application Software can be written in Asp(f’flt'\fvztr'gn Asp(f’f't'\fvztr'gn
the programming languages C, C++ and Pascal e.g. Soft-CNC|**" | e.g. SercTOP
® SoftSERCANS provides a DLL interface to . 5 DLL < &
reduce the complexity for the programmer J U interface J L

® SoftSERCANS driver is free available in _

object code

) ; SoftSERCANS
o SoftSERCANS works exclusively with ° Driver

WindowsNT plus RTX of VenturCom

o SOoftSERCANS automatically adapts to the
performance of the used PC hardware

WindowsNT + RTX

Passive
SERCANS

® SoftSERCANS works with several passive PC plug-in card
SERCANS cards (price approx. 200 US$) Hardware

A |
v

(c) ISW, 2000
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Maximum number of axes
Minimum SERCOS cycle time
Maximum number of axes by 1 ms cycle time
Maximum number of axes by 2 ms cycle time
CPU resource requirement
Memory requirements
- Real time kernel:
- DLL:
Determinism of the SERCOS system:

System Requirement

Recommended programming environment

1) Pentium 200 and SERCOS transfer rate 4 Mbit/s

2) Pentium 200, 1 ms cycle time and 8 axes by position command

40 axes

0.5 ms

8 axes V

18 axes ¥

<10% 2

512 kB
132 kB
200 ns

Microsoft Windows NT 4.0
min.32 MB (64 MB recommended)
VenturCom RTX V4.2 or higher

Microsoft Visual C++ V5.0

Debugger Numega Softice V3.2
or higher
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Interest Group SERCOS Certification
Debugging,
Rexroth Indramat N e T

Competency Centers ammmd SOft-CNC vendors
SoftSERCANS SoftSERCANS
User User
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2000 Competency Centers

Application Support

Tests and

Software and Hardware Measurements

Development

Porting of
Drivers and Applications

-

Competency Hardware & Software
Center Qualification

Training

!,
' (c) ISW, 2000
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« Europe

P.Lutz Dr.J.A. De Abreu-Garcia

e North America

c/o ISW, University of Stuttgart c/o University of Akron,
Seidenstrasse 36 Department of Electrical Eng.
D-70174 S tuttgart USA-Akron 44325-3904

WWW: www.isw.uni-stuttgart.de WWW: www.uakron.edu
Email:peter.lutz@isw.uni-stuttgart.de Email: jdeabreu-garcia@uakron.edu
Phone: ++49/711/22992-16 Phone: ++1/330/972-6709

Fax: ++49/711/22992-22 Fax: ++1/330/972-6487
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