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1987 ==—— German Machine Tool Builders Assoc. and German Electric
Manufacturer's Assoc. join with motor, drive and CNC
1988 =i makers to develop open communication bus for digital
controls.

1989 —— European Machine Tool Show demonstration

1990 ——FGS forms to promote SERCOS as a world standard

— Draft International Standard submitted to IEC
199 1=

1992=—
1993 —— SGS Thomson develops a new chip that makes
" SERCOS interface simpler and less expensive
1994 ——— SERCOS N.A. forms to promote the standard in
the U.S.
199 5——— Internationally approved, became IEC 1491
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[Py - HR I



Standard

App i Device
Module Driver
Ay y 4
App —> Device
Module Driver
Ay y 4
App Device
Module Driver
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=P R il L we 2G| PV S e P& el e i I Y S D ey e R I SO S L |
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A BECARTEAR ~ AISEME S ~ PEAe i S e S SR S (FEHERE - JRUIFE A
P& PR AR B SR B RIS (R LA AL A © RIS TR, - IR
A LAFH A AT (binding) SHAS o FEAKHERS & AL EIRYEAS - PEHIfEEs S 57
ELERY) 2 IR - 72 B TR IR A A — SL R ARV E v - el e e
K% ~ HiEVIN - B MR RN RAEE A o BIERFZAE 10 AR
2P o E AT RS I R PR LA TCP/IP FUMYREREEE - HYREERELEm] BA/Nguh
DRe s Al e PR HEs A9 2 P (Client) - ABHERY) ~ BFABIPER] n] DU BEEAS
7Y HHERIREPE RS SEE R n] FEE M 2R 78MERE PC ~ RIEMISE AT EEH
Vil s » w] UG JER 5 A] F— AR ISR AR P O PR A B
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system”)FRJRRF G & 2R -

Ju~ Tk
1. ARCNet, www.arcnet.com,;

2. AS-Interface (AS-i), www.as-interface.com;
3. CANopen (CAN-based bus): www.can-cia.de;
4. ControlNet, www.controlnet.org;

5. DeviceNet (CAN-based bus), www.odva.org;
6. Fieldbus Foundation, www.fieldbus.org;

7. HART, www.ccsi.com/hart;

8. Interbus, www.interbusclub.com;

9. LonWorks, www.lonmark.org;

10. Profibus-DP, -FMS, -PA, Xk_lww.proﬁbus.com; |

11. SERCOS, www.sercos.com,;

12. Seriplex, www.seriplex.org;
13. Smart Distributed System (SDS, based on CAN),
14. WorldFIP, www.worldfip.org

15. OPC Foundation, Wwww.opcfoundation.com |
16. DCX, fyww.vei.com]



http://www.profibus.com;/
http://www.opcfoundation.com/
http://www.vci.com/
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Sampling of Industrial Networks
Data Original
Network Introduced | Topology Transfer Speed Technology
Size Developer
Bus, ring 3.1 slayes .
As-1 Fall '93 ’ | with4in,4 | 167 Kbps | Consorium
tree, or all
out
1 Mbps, 500
) 8-byte,
CANopen '92 Trunkhpe or Variaﬁ)le Kbps, 250 Philips/CiA
dropline message Kbps, 125
Kbps
ControlNet '97 Trunkline, | = 5, bytes 5 Mbps Allen-Bradle
tree, star y
500
Trunkline or 8-byte kbps,
DeviceNet 3/94 dropline with Variglt)le 250 | Allen-Bradle
branching | messaging kbps, y
125 kbps
' Mult}drop 16.6 M 31.25
Fieldbus '95 with objects/devic Kbps, 1 Consortium
Foundation bus-powered Mbps,
devices © 2.5 Mbps
512 bytes
o, | Seamened | TV s, |
Interbus 84 with "T O Consortium
drops unlimited | full duplex
block
Bus, ring, 1.25Mbps Echelon
LonWorks 391 loop, star 228 bytes full duplex Corp.
AL . DP up to 12 | Consortium
Profibus 11332-'994;’ Llnrei;l;tar, 244 bytes Mbps; PA Siemens
31.25 kbps
1 Mbps,
. 8-byte 500
SDS 1/94 Trgnkli?’e O | Variable kbps, | Honeywell
ropine messaging | 250 kbps,
125 kbps
* Most industrial networks are now governed/guided through groups or consortiums.
Implementation of industrial communications technologies vary widely by transport
mechanisms, physical characteristics, performance, applicable standards,
"openness," and other parameters. This information draws from a March 1998,
18-column comparison from Synergetic Micro Systems, Downers, Grove, Il1.
Source: Synergetic Micro Systems
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ARCNET

"Attached Resource Computer Network" > developed in 1977 by
Datapoint. Maximum data rate of 5.0 Mbps.

ASI

"Actuator Sensor Interface" > developed in Germany by consortium of]
sensor suppliers. A low-cost > bit-level system designed to handle 4 bits

per message for binary devices in a master/slave structure operating in
distances up to 100 meters.

BACnet

"Building Automation Control Network" > an America Association of]
Heating > Ventilation - Refrigeration & Air Conditioning
Engineers(ASHRAE) standard developed by HVAC system suppliers.
It supports networking options-ARCNET - Ethernet > a Master/Slave
token passing (MS/TP) network based on RS-485 protocol > and
LONWORKS.

Bitbus

developed in 1984 by Intel around the 8044 microprocessor. Features
multi-tasking with a master/slave structure using RS-485 serial linking.

CAN bus

"Control Area Network" > developed in Germany by Robert Bosch
GmbH with Intel and Philips in the early '80s for automotive in-vehicle
networking. A peer to peer Carrier Sense Multiple Access (CSMA)
system. Selectable baud rates up to 1 Mbps » and twisted pair > fiber -

coax > and RF media supported. CAN is ISO Standard #11898 >

approved for passenger vehicle applications. CAN-based systems were
approved by SAE as standard J1850 for American passenger cars and
standard J1939 for trucks and large vehicles. A CAN in Automation
(CIA) Group has been formed in Germany to work on application
issues.

Cebus

"Consumer Electronic Bus"is being developed by a consortium of]
consumer electronics Manufacturers through the Electronics Industries
Association (EIA).It is primarily used for home automation and
supports coax * RF and power line media.

DeviceNet

version of CAN developed by Allen-Bradley. It features use of]
object-oriented software and is used primarily in industrial control
systems. It uses 4-wire (signal pair and power pair)shielded cable and|
can support up to 64 nodes per network at speed up to 500 kbps at 100
m and 125 kbps at 500 m. An open DeviceNet Vendors
Association(ODVA) has been formed. It is Standard ISO 11898 &
11519.

GPIB

"General Purpose Interface Bus" became the IEEE-488 Standard in
1978.More of a data-acquisition system with limited node capabilities.
It is used mainly in laboratories and industrial instrument systems

HART

"Highway Addressable Remote Transducer" > a network produced by
Rosemount. Provides 2-way digital communication atop traditional
4-20mA loops. A HART organization has been formed.

Interbus S

open system developed by Phoenix Contact. A fast sensor/actuator
data ring type bus. Utilizes RS-422 transceiver technology and handles
analog via separate I/O modules. Up to 256 drops per network and up




to 4096 digital I/O can be supported. The network is deterministic with
data throughout in the low milliseconds. It is German DIN Standard
19258

ISA SP50

Organized in 1985 to develop a digital signal based standard to
complement the traditional 4-20mA standard of the process industries.
Best by individual company interests as well as Profibus / WorldFIP
polarizations > SP50 has had a long tough trail in pursuing an
acceptable fieldbus standard. However > recent progress is encouraging
with the constructive support of the Fieldbus Foundation. Both
Profibus and WorldFIP offer eventual migration paths to any
forthcoming IEC 1158-SP50 world standard.

J1850

an SAE Standard for passenger cars covering mid-speed data rates
optimized at 10.4 and 41.6Kbps rates used by GM and Ford.

LONWORKS

"Local Operating Network" » a distributed control network developed
by Echelon Company. It uses custom Neuron chips implementing
ISO/OSI 7-layer stack protocol .It supports media like twisted pair »
coax - fiber optic> RF > infrared > and power line with data rates up

to 1.25Mbps for distances up to 500m and 78 Kbps at 2000m. It is
Standard IEC 709.

SDS

"Smart Distributed System" » developed by Honeywell MicroSwitch.
An "OPEN" CAN-based system using a 4-wire cable (two twisted
pairs; signal and power).It can support up to 128 nodes at speeds up to
1.25Mbps interfacing with PLC and PCs for industrial control
applications

SERCOS

a bus developed in Europe for motors and motion control applications.
It is standard IEC 1491 for drives at numerically controlled machines.

SERIPLEX

Developed by Automation Process Control(APC) Company. An
ASIC-based multiplexing system which offers both peer to peer and
master/slave communications

Profibus

"Process Field Bus", developed in Germany and strongly supported by
Siemens. It is German DIN Standard 19245. In 3 parts, Part 1& 2 are
designated Profibus-FMS and cover automation in general. Part 3,
Profibus-DP is a faster system for factory automation. A fourth
Profibus-PA part is in preparation for process control. A number of]
installations are operating covering various industries. Chips and tools
are available.

WorldFIP

"Factory Information Protocol", a French National Fieldbus Standard
based on the the 3 OSI control related layers 1,2&7. There are a
number of installations primarily in France and Italy. Chips and
products are available. FICOMP (Fieldbus Consortium) begun in late
1992 is developing board level products and software in accordance
with IEC, Fieldbus Foundation and WorldFIP specs.

Foundation
Fieldbus

formed from the merging of components of specifications by WorldFIP
and Profibus supporters. This was formed to test/demonstrate fieldbus
components to support an eventual single, universal fieldbus standard.




