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Reference Guide

Information in this manual is subject to change
without notice and does not represent a commit-
ment on the part of Honeywell MICRO SWITCH.
No part of this manual may be reproduced or
transmitted in any form or by any means, elec-
tronic, mechanical, photocopying, recording, or
otherwise, without prior written permission of
Honeywell MICRO SWITCH.

TRADEMARKS

Commercial names of products from partner man-
ufacturers or devel opers that appear in this manual
are registered or unregistered trademarks of those
respective manufacturers or developers, which
have expressed neither approval or disapproval of
Honeywell products.

A WARNING
PERSONAL INJURY
« DO NOT USE these products as safety or

emergency stop devices, or in any other
application where failure of the product
could result in personal injury.

Failureto comply with these instructions

could result in death or seriousinjury.

Document Number PK 80062 Issue 1

Copyright Honeywell, Inc. 1998. All rights
reserved. Simultaneously published in the U.S.
and Canada.

Printed in the United States of America.
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Chapter 1
| ntroduction

Why Should You Read This?

This Reference Guide provides information that
will help you install, verify, and troubleshoot your
Smart Distributed System network. Use steps out-
lined in this guide to safeguard your system and
equipment from problems that may hinder its
operation or even damage components.
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Installation Guide Objectives

This publication illustrates and explains how to
install a Smart Distributed System network. It
covers.

« What you need to successfully complete the
installation.

« Howtoinstall your physical mediaand devices.

« How to configure your system.

« How to check and document your system.

« How to troubleshoot after installation.

For application help: Call 1-800-537-69451
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Where This Guide Fits

The structure of thisguide isasfollows. In gen-
eral, you'll find graphics, illustrations, and quick
reference steps on left-hand pages while textual
descriptions appear on the right.

This chapterintroduction, provides general infor-
mation about this guide plus a brief introduction to
the Smart Distributed System architecture.

We assume that you or someone in your organiza-
tion has completed a thorough planning phase
including needs analysis and system design.

NOTICE

If you don’'t have a complete system design, refer
to Plan Your Application on page 85 for a sum-
mary of steps you should take before installing
your network.

Chapter 2]nstallation, begins with a summary of
the pre-installation planning requirements that go
into a complete system design. The remainder of
that chapter describes steps required to success-
fully install the network and all its connected
devices. The chapter provides a checklist to get
your system working the first time.

Chapter 3;Troubleshooting Guide, gives you a
process to use to track down the cause of
problems.

Chapter 4Reference, brings together key refer-
ence material from various documents.

2 Honeywell ® MICRO SWITCH Sensing and Control
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Conventions

This guide includes symbols to identify important
information.

A WARNING
PERSONAL INJURY
« Warnings identify critical information

about a process or situation that has the
potential to cause component or system
damage, economic loss, personal injury, or
even death.

Failureto comply with these instructions

could result in death or seriousinjury.

NOTICE

The Notice symbol indicates essential information
of special interest or importance that will aid in, or
simplify job performance.

Tips identify helpful information about a
process, situation, or concept. A tip may

also include shortcuts or alternative
methods.

For application help: Call 1-800-537-69453
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A Smart Distributed System must

include:
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What is Smart Distributed System?

Smart Distributed System is a bus system for intel-
ligent sensors and actuators that streamlinesinstal-
lation and makes it easy to get diagnostics. This
lets “smart” devices control some functions.

Simplified Installation

Devices communicate over a single 4-wire cabl
You don't have to deal with a jungle of discrete
wires. One pair of wires is for communications

and the other for system power. You can use qui
connect hardware or hardwired connections that
meet Smart Distributed System specifications.

I ntroduction

Smart Distributed System networks let you stan-
dardize, build, and test network components
before installation. You can make modular control
panels, junction boxes, and most other compo-
nents, making installation and maintenance quick
and easy.

System Diagnostics

Smart Distributed System technology uses Con-
troller Area Network (CAN) protocol for the data
link layer. CAN is a full-function protocol that
provides message checking and error correction.
The Smart Distributed System adds the application
layer that provides system diagnostics to ensure
communications integrity.

Device Diagnostics

Many Smart Distributed System devices have spe-
cial diagnostics designed into them. For instance,
some photoelectric devices send warning mes-
sages when their lens is dirty or they are out of
alignment.

For application help: Call 1-800-537-69455
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Related Publications

Table 1:
For Information About See Publication
CAN Bosch V2.0 CAN
1SO Standard 11898
Smart Distributed GS 052104
System Physical Layer
Specification
Warranty/Remedy

Honeywell warrants goods of its manufacture as
being free of defective materials and faulty work-
manship. Commencing with date of shipment,
Honeywell’'s warranty runs for 18 months. If war-
ranted goods are returned to Honeywell during
that period of coverage, Honeywell will repair or
replace without charge those items it finds defec-
tive. Theforegoing is Buyer’'s sole remedy and is
in lieu of all other warranties, express or
implied, including those of merchantability and
fitness for particular purpose.
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Sales and Service

Honeywell servesits customers through a world-
wide network of sales offices and distributors.
Contact a nearby sales office for application assis-
tance, current specifications, pricing, or the name
of the nearest authorized distributor.

Or contact:
MICRO SWITCH

Honeywell, Inc.

11 W. Spring Street

Freeport, Illinois 61032

For application assistance:
1-800-537-6945 USA
1-800-737-3360 Canada
1-815-235-6847 I nternational

INTERNET E-MAIL ADDRESS
info@micro.honeywell.com

INTERNET WORLD WIDE WEB
ADDRESSES

http://www.honeywell.com/sensing/
http://www.honeywell.com/sensing/sds

While we provide application assistance for
Honeywell products, personally and through our
literature, it is up to the customer to determine the
suitability of the product in the application.

For application help: Call 1-800-537-69457
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Chapter 2
Installation

Chapter Objectives

This chapter:

« Shows the three phases of installation and
provides detailed steps for each phase.

« Liststools and supplies you need to install a
Smart Distributed System network.

« Explainsthe stepsyou must follow to properly
and safely install a system.
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For application help: Call 1-800-537-6945 9
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Install Components Configure System Commission System
i ‘ 3 ;
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Step 1 Step 1
Build and Install Addressand U Pre-Power
Panels Configure Ny
Devices up Checklist
Step 2 Step 2 Step 2
Install Cables Setup Controller Use Power up
and Tees Checklist
S Step 3 Step 3
sa_ Mount and begin Use Pre-Control
Q Aligning Program
o Devices Checkl iFl
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Step 4
Document
System
Ready for
System
Integration

10  Honeywell ® MICRO SWITCH Sensing and Control

Issue 1 PK 80062

The Installation Process

Understand Each Step
1. Gather required data and information to com-

plete a step.
NOTICE

Don't start a step until you’'ve accounted for every-
thing needed to complete the step.

2. Perform each step in sequence.
3. Test your work before continuing.
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For application help: Call 1-800-537-6945 11
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Installation Planning

« Befamiliar with Smart Distributed System
technology (see Commonly Used Termson
page 77).

« Befamiliar with your application.

« Gather pre-installation system documentation
from the system designer.

« Gather manufacturer documentation for all
devices.

12 Honeywell ® MICRO SWITCH Sensing and Control
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Pre-Installation Check List
NOTICE

Before you attempt installation, someone in your
organization should have completed a thorough
plan, needs analysis, and system design. This doc-
ument assumes that you, or another team of engi-
neers, have completed these pre-installation steps.
For reference, your pre-installation plan should
include;

« Detailed system and machine layout.

« Detailed bus layout including routing, cable
lengths, and device and branch locations.

« Manufacturer's documentation for each device
on the bus.

« Detailed list of device power requirements.

« Control panel (power supply) layout and wiring
diagram.

NOTICE

If you don’t have a complete system design, refd
to Plan Your Application on page 85 for a sum-
mary of steps you should take before installing
your network.

| nstallation

For application help: Call 1-800-537-6945 13
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Phase 1 — Install Components

Phase 1
Install Components

Goal: Toinstall devices, network cable, tees,

1 branches, and other hardware associated with a

Smart Distributed System network.
gjﬁdlandlnstall
Pandls This phase covers three steps:
‘ 1. Build andinstall control panels.
- 2. Install cables and tees.
Insal Cables 3. Mount and begin aligning devices.
¢ When completed, you'll be ready to configure
devices on the network.
Step 3
Mount and begin
Aligning
Devices
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Phase 1, Step 1 — Build and Install Panels

GOAL: Provide bus power and control interfaces
required by your system.
Step 1 Toinstall your system, you need:
Build and Install « Power supply hardware.
Panels « Controller hardware.
« Power consumption data.
« AC power connection.
« Controller/Smart Distributed System interface.
« Programming software (if required).
« Panel layout, materials, and wiring diagrams.
) ] ) « Installation documentation for panel
Standardize panel construction. This components (mounting dimensions,
b allows you to: connectors, etc.).
_ « Do morein the panel shop, and lessin « Tools. -
a thefield. is)
o « Decrease time and risk of installation When completed, you'll have: ®
2 and commissioning. . Properly sized, wired, and located power =
S . Standardlzelnstallanon and supplies. c
maintenance. _ . Operational controller with Smart Distributec
« Install asaunit/ re_placeasaunl_t. System interface.
» Prepare panel off-line - addressit; . Other panels (as required) properly installed.

configureit; then install it.
« Repair panel units off-line with no
downtime.

16  Honeywell ® MICRO SWITCH Sensing and Control For application help: Call 1-800-537-6945 17



Reference Guide Issue 1 PK 80062

Phase 1, Step 1 Continued

To 120 VAC

General Guidelines
: 5 Please adhere to the following guidelines when
< 5 designing the layout for your power supply cabi-
= N net
o5 WEx
©25 52 - Keep devices and bus connections as far as
[ 5S £2 possible (minimum of 3 inches) from AC
5> = 22 ..
g8g c W58 power wiring. N
@ é’ « |f busand AC power wiring must cross, do so
8 gg at right angles.
3 W& « Never run bus and AC power wires parallel to
o0 S8S L .
< ®e TP and within 3 inches of each other.
§§§§; =5 3 « Useonly shielded buscableinsidean accessory
£3IE Py g S cabinet. Both pigtail and bulkhead cables are
_ T_ % available from Honeywell. Do not use general -
a ¥ purpose unshielded products. o
Q « Maintain maximum shield coverage up to the ©
o g = g point of connection. ©
o s o 2 o S % « Wherethebuspair (black and white) and power ZS
a2 £E23 o = 5 & % pair (blue and brown) exit from the shielded -
853> £ % 58¢ cable, keep wires twisted up to the point of
S5¢5 5 o 58732 termination.
B G %’) S S 2 T2 3 « Connect bus shielding to ground in only one
% E ° @ % o g 3 2 place. Normally this should be in the central
; o 8 % = % E < % -% control cabinet. Do not connect the shield to
SEGoo < D503 ground at any device or accessory wiring
Ssog © 2 2024 abi
=889 2 = > 8
Qa 2 = o Qo .
8883 2 T |5Egc3
5ol 25 O XETEE
Is) & 3 ¢ nw.E O o w = o 2%
sg33 o 828 agso>3
¥65652 =9 ayg o & g"—
S8 > XT 82553
=5 T ca W =E=50
2gs5 £2 29 (£S5
F8=J5 <3 08 |E¥scosg
=Snecs§
A A é 4" 8c
L .=

18  Honeywell ® MICRO SWITCH Sensing and Control For application help: Call 1-800-537-6945 19
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PC Cable or
PC - Pigtail Cable

ToPC

Black
White
Brown
Blue
Shield
Fuse:
Typ. 6A 32VDC
Type: AGC-6
V+

§

24 volt

Linear Bus
Power Supply
(Typical)

Control Cabinet

Bus +
Bus
V+
\%

Shield

To system

[

Bulkhead
Cable to
System

Honeywell ® MICRO SWITCH Sensing and Control
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Phase 1, Step 1 Continued

« If possibleuseapigtail cable(with strain relief)
for the bus-to-enclosure connection. Or use a
bulkhead connector mounted on the motor
control cabinet sidewalls. Treat motor control
cabinets and other device cabinets as “plug and
play” sub-assemblies that you can pre-test and
configure in the panel shop, saving time and
field wiring costs. Avoid using unnecessary
terminal strips, which expose wiring. Exposed
wiring may allow electrical noise to enter the
system.
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For application help: Call 1-800-537-6945 21
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Phase 1, Step 2 — Install Cables and Tees

GOAL: Correctly install trunk and branch cables
and tees.

Step 2 NOTICE

Install Cables and You shouldn't begin installing cables and devices

Tees without a completed design. You should have
detailed documentation available that shows all

cable lengths and device locations.

Protect exposed skin and eyes as you
deem necessary. It isagood ideato pro-
tect you hands with gloves since you will
be continually hand-tightening plug and
play knurled cable connections.

Three Cabling Schemes:
« “Plug-and-Play” using quick connect cable.
« Hardwiring using conventional bulk cable and
terminal blocks.

—_ c

> . . . . i .

w3l . Combination using quick connect cables, and Toinstall your bus cable and tees you need: -%

= pigtails or field terminated connectors for « Detailed layout information showing bus =

2 longer trunk sections with no devices, and to routing and cable lengths with device and 7

S connect non Smart Distributed System devices branch location. =
to a branch. « Allinstallation hardware, including cables, two

terminating resistors, tees, devices, brackets,
extracable, etc.
« Installation instructions for all devices.

When completed, you will have:

« Cables properly routed and terminated, and
supported at all device locations.

Don’t connect branch cables to devices
until you address the devices and set nec-
essary attributes (after Phase 2, Step 1).

22 Honeywell ® MICRO SWITCH Sensing and Control For application help: Call 1-800-537-6945 23



Reference Guide Issue 1 PK 80062

Phase 1, Step 2 Continued

General Guidelines
Run al cable without connecting to
devices. Thislets you walk through the
system with an activator and address

devices without having to disconnect
cable.

/— Terminator
]

CONTROLLER

Terminator ——

(on control interface
has been disabled)

2 ¢

Termination Resistor Rules

NOTICE

Each bus must have two termination resistors —
one at each end. Connect the resistors across the +
BUS and - BUS conductors. Termination requires

POWER
SUPPLY

77

Terminator

_ = Yitn &2 3 120 Ohm, 1/2 Watt, 2% resistors. -
E.: j

sja (m] éggg \\ g « If you are using hardwire cabling you will neeg -%

2 _( 2;333%% H g two 120 Ohm, 1/2 Watt, 2% resistors. Use a =

2 g SAsss Termination Cap (SDS-TERM) with plug-and i

S 8 play cabling systems. =

« If the controller is at one end of the bus, you
must enable the interface card’s internal
resistor (if it has one), or add an external
resistor.

« Ifthe controller is in the middle of the bus, you

Do not run communication and power cables
together in a conduit or cable trough.

i must disable the interface card’s internal
52 resistor (if it has one), or remove any external
resister.
« The power supply can be located anywhere on
the bus.
NOTICE
g . . .
#85S8 You must configure each bus as a single trunk. A
2TEHE S
gg{gg g system can have more than one bus. “Star” layouts
¢ Lt are not allowed.
SBEBED
- fESSSE
:
€
g

24 Honeywell ® MICRO SWITCH Sensing and Control For application help: Call 1-800-537-6945 25
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/— Terminal strip

_——CONTROLLER

POWER
SUPPLY

/

Terminator —\
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Phase 1, Step 2 Continued

Power Supply Considerations

Sum the current requirements for all
b devices and compare that value to the
power supply rating. We recommend a

power supply rating twice the bus power
requirement.

To ensure an even power supply, calculate
total current draw and move the supply to
the electrical center. The center is differ-
ent in each application due to varying
numbers and types of devices.

We recommend using linear power sup-
plies because of their low electrical noise
level.

c
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Allow for remote control of power supply
if itisnot located at or near the controller.
You must cycle bus power and controller
power for proper system initialization.

VV ¥

For application help: Call 1-800-537-6945 27
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Phase 1, Step 2 Continued
Bus Routing With Conventional Wiring

Hardware for hybrid conventional wiring connec-
tions include the following:

« 14and 12 gage, shielded, twisted pair cablesfor
bus power.

« Brand-Rex T-14397, individually shielded,
twisted pair cable for the communications bus.

« Terminal blocks (required), conduit, and
junction boxes as required.

« 120 Ohm, 1/2 Watt, 2% resistors for the
extreme ends of the communications bus.

« Honeywell-approved cablewith quick connect
molded-on connector at one end for the device,
and a conductor pigtail for connection to
terminal strip at the other.

shield. Clip the shield wire where it exits
the sheath.
Failure to comply with these instruction
could result in death or serious injury

only - usually the control cabinet.
® Don't connect bus shield to a device's

® Ground the bus shield in one place

Unexpected System Operation

;gm

A Warning

Genera Guiddines

« The DC power (+V and -V) for the bus should
be supplied by aregulated DC power supply.
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Black and White
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Brown and Blue

Shielded Cable

1]
a 2 o .
2 2 3 Use 16 or 18 gage wire.
- o2
) 2 § 8§ § $2 . .
}x \ %0 it E: § Use a 5-pin mini-bulkhead connector to
| == = . . -
X! an D B5e £ Fo make the connection inside the controller
| - -~ (] )
RENE U it s &3 cabinet.
- {— a o o = s . H
3@\ 5 O 238 Use Field Terminatable Connectorsto
+5 € ¢ .. . .
K‘ % g% S5 EE join bulk cable with quick connect cable.
. O . .
x 2 S85365 Thislets you use bulk cable for uninter-
g< @ 532200 ] T
( - S so2223 rupted trunk sections, or eliminate exces-
2 S @ 0 . .
§ @ - do¥s sive quick connect cable.
(2]
2:
CES
e

Brown and Blue
Black and White

28  Honeywell ® MICRO SWITCH Sensing and Control For application help: Call 1-800-537-6945 29
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Phase 1, Step 2 Continued

Routing the Bus with Quick Connect Cable

Mount Tees using the

mounting holes, or BEfOFG Startl ng, Veflfy tha yOLl have a” I’eC]UII’ed
support Tees with .

cable ties as shown bUS hardware Then'

below.

« Connect bus cable segments with passive tee
connectors at each branch.
< < « Run the bus cable complete with tees to the

0.375in. (4.76 mm) diameter hole for mounting screws

location of each device.

Acceptable cable tie NOTIGE

M locations
Hand tighten all quick connect cable connections.
Do not use pliers.

« Hand-tighten all screw-terminal connections,
| ( (| < ( | and be surethat the greenring lineson al plug-

— H 1\:, H and-play connections are visible. S
Q « Run the branch cables, but don’t connect them =
% Support multiple tees with cable ties as shown to devices until you've addressed the device c:cg
%—Jﬁ and set necessary attributes. zs
) —_

« Eliminate strain on connectors. To prevent
damage to connectors, do not bend mini and
micro style cables to a diameter of less than 8"
and 3", respectively.

Use cable ties on cable between tees
at least every 24 inches

Proper Ways to Support Tees

8" Minimum

30  Honeywell ® MICRO SWITCH Sensing and Control For application help: Call 1-800-537-6945 31
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Phase 1, Step 3 — Mount and Align Devices

l Goal: To save time and ensure correct operation
by properly mounting and aligning al devices.
I\S/ltep 3t A beci General Guidelines
al iOlrJ1ri]n ar(]jeviecgelsn « Carefully review the Installation Instructions
gning packaged with the product for each device.

« Where necessary (e.g., Quad 1/0
Concentrator), install devicesin electrical
l enclosures.

« Make sure al devices and sensors are
physically secure.
« Asclosely as possible, make sure sensors are

NOTICE properly oriented for proper operation. Thisis
Some Smart Distributed System devices have spe- particularly important for optical sensors. Y ou
cial mounting requirements to ensure proper elec- can fine tune the adjustments when you supply
=3l trical isolation or device operation. Make sure you power to the bus and devices. 5
ﬁ carefully review the Installation Instructions for =
il each device you intend to use. Check devices for proper operation after T
5 mounting. You can use the Honeywel j4
= \What you need: Hand-Held Activator for most devices. —
« All devices.
« Detailed layout information showing device NOTICE
location. Make sure devices requiring horizontal or vertical
« Installation Instructions for each device. orientation are properly instaled. Also, verify all
« Mounting brackets and hardware. required clearances.
« Electrical enclosuresif required.
« Tools. NOTICE

Make sure you provide appropriate electrical

When completed, you'll have: ) X
enclosures or cabinets for unsealed devices.

« Devices mounted in correct location.
« Devices ready for configuration.

32  Honeywell @ MICRO SWITCH Sensing and Control For application help: Call 1-800-537-6945 33



Reference Guide

Phase 2
Configure System

Step1
Address and
Configure
Devices

v

Step 2
Setup Controller
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Phase 2 — Configure System

Goal: To provide unique addresses to all devices
on the network, set attributes, and test device
response. This phase also includes initial configu-
ration of the network controller.

This phase covers two steps:
1. Address and configure devices.
2. Setup controller.

When completed, you'll be ready to begin com-
missioning your system.

NOTICE

Some devices support attributes, which can fung
tion as On/Off Delay Timers, NO/NC operation,
etc.

| nstallation

You can configure attributes using the Honeywe
Hand-Held Activator or a PC with appropriate
software. Enable only those attributes required BY
your application. Refer to the manufacturers
installation instructions for this information.

For application help: Call 1-800-537-6945 35
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Phase 2, Step 1 — Address and Configure

Devices
i Goal: To provide properly addressed and config-
ured devices ready to connect to the Smart Distrib-
Step 1 uted System bus.
Address and
Configure Devices General Guidelines
« Begin at one end of the bus and move from

deviceto device.
« Verify that there are no more than 64 Smart
Distributed System devices on the bus.

To address and configure your devices, you need: NOTICE
» Addressinformation for each device. Do not attach more than 64 Smart Distributed Sys-
« Configuration rgquwed for each device. tem devices (loads) to the bus; this does not
« Hand-Held Activator (or PC and software). include PC or PLC interface connections.

« Installation Instructions for each device to
obtain device attribute defaults and determine
appropriate settings.

« Addresslabels.

« Ateachdevice, usean Activator to programthe
device address.

« Some devices may require an external source
of power when using the Activator.

« Verify device attribute defaults, and change
attribute values as required (optional).

= 5
Qa =
L «
:
5 =

When completed, you'll have:

« Devices correctly addressed.

. Device attributes set. NOTICE

- Each device labeled for maintenance. Carefully review the Installation Instructions
packaged with the product for each device to ver-
ify that configurable parameters are set for proper
operation. At minimum, each device must have
a unique address.

You can also perform device configuration with a
PC, interface card, and various software packages
(See page 38).

« After configuring the device, attach it to the
installed branch cable.

36  Honeywell ® MICRO SWITCH Sensing and Control For application help: Call 1-800-537-6945 37
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Phase 2, Step 2 — Setup Controller

Goal: To configure controller or PC to access all
network devices.

Step 2 To perform this step you need:

Setup Controller « A functioning controller or PC with a Smart
Distributed System interface card.

« 1/O address of all devices.

« Attribute settings for all devices.

When completed, you'll be ready to connect
devices to the network and begin the commission-

ing phase.
NOTICE General Guidelines
g Configuration of control interfaces varies between Use controller software or the Smart Distributed 8
ISl controllers. Consult the manufacturer’s installation System Network Manager to define devices. ®
o instructions for details. You may need special soft- . Setup I/O address mapping in controller. %
<@l Wware and/or cable. . c
5 « When using Honeywell Smart Contre)| =

create an SDS.CFG file as specified in the P

Smart Distributed System control interfaces Interface Card User's Guide.

include:
« Honeywell Interface Terminal Strip. NOTICE
« GE Fanuc/Horner Electric 90/30. You can begin using Network Manager before
« PLC Direct 405. applying power to the network, but it is more effi-
« Honeywell VME Interface. cient to defer this step until later for networks con-
« Siemens Sb5. nected to a PC.
« Honeywell Smart Contr&f.
« Honeywell PC 620. You can use a PC and various software

applications to check out your bus even if
you plan to use a PLC as a controller.

38  Honeywell ® MICRO SWITCH Sensing and Control For application help: Call 1-800-537-6945 39
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Phase 3
Commission System

N

Step 1
Use Pre-Power
up Checklist

¢

Step 2
Use Power up
Checklist

#

Step 3

Use Pre-Control
Program Execu-
tion Checklist

Step 4
Document
System

#

Ready for
System
Integration

Step 1
Pre-Power Up
Checklist
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Phase 3 — Commission System

GOAL: To commission your system, and to docu-
ment your system for training, reconfiguration,
and reference purposes.

This phase includes four steps:

1. Usepre-power up verification checklist.

2. Use power up verification checklist.

3. Use pre-control program execution checklist.
4. Document system.

When completed, you'll be ready for system
integration.

Phase 3, Step 1 — Pre-Power Up Checklist

Goal: Verify correct wiring before applying
power.

| nstallation

Use the following check list as an aid to verify
your Smart Distributed System installation. This
verification helps safeguard your system from
problems that may hinder its operation or even
damage components.

To perform this task, you need:

« Break-out box (BOB) or access to bus wiring.
« Digital multimeter (DMM).
« Checklist.

Contact Honeywell for information on
purchasing or constructing aBOB. This
device provides easy access to bus wires
for making measurements if you don't
already have easy access.

Upon completion of this step, you'll have verified
that Smart Distributed System bus power and
communications wiring is correctly installed.

For application help: Call 1-800-537-6945 41
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Pre-Power Up CheckIist Phase 3, Step 1 Continued
1. Verify that the:
A WARNING o Shield drain-wire measures less than 1 ohm to
earth-ground.

UNEXPECTED SYSTEM OPERATION

Follow all checklist steps completely to aid o Shielddrain-wireisattached at asingle point to

control earth-ground start-point.

) proper system op.eraIi on. ) ) o Terminating resistors (120 Ohm, 1/2 Watt, 2%)
Failureto comply with these instructions arein place at extreme ends of each bus.
could result in death or seriousinjury. 2. For pigtail, bulkhead, or hardwired connec-

) tions, verify that the:
Before Powering You Bus 5 Shield drain-wireisclipped flush whereit exits

the cable at devicesand control panelsunlessit
is the single earth ground point.

o Black-white and brown-white pairs remain
twisted and as short as possible.

[0 Makesurethere are no short circuits or reversed
wiring in the communication and power lines.

[0 Usetwo 120 chm terminating resistors on the
extreme ends of each bus.

O Verify that the resistance across bus positive and ;
negative, while power isoff, falls between 50 and Pre-Power Up Checklist by the Numbers
= 70 ohms. Bef ing the b d that 5
o re powerin , We recomm :
a O Ensure that the bend radius is greater than 8for Oreé powering the bus, we recommen you -g
o mini-sized cables and greater than 3" for micro- 1. UseaBreak-out box and aDMM to look for °
oy sized cables. short circuits and reversed wiring in the com- %
g Check the number of loads on the bus (only g4 munication and power lines. <
“smart” devices permitted). 2. Measure resistance across bus positive and
Hand-tighten all screw-terminal connections and negative while the power is off. The value
be sure that the green ring lines on all plug-and- should fall between 50 and 70 ohmes.
play connections are showing. « If theresistanceis greater than 60Q, make sure
O Donotinstall your bus wiring closer than 3inches thereisaterminating resistor at each end of the
to other wiring. Do not place your bus wiring ip bus. If resistanceis lessthan 600. look for and
parallel with power or other system wiring. remove extra terminating resistors. Typical
O Verify that the: culpritsareadditional PCsadded to thenetwork
0 Shield drain-wireisintact. for debugging.
o Shield drain-wire measures|essthan 1 ohmto 3. Ensure that all cable and tee supports elimi-

earth-ground. .
0 Shield drain-wire is attached at a single point nate stress on cable Connegtl ons.
to control earth-ground start-point. 4. Verify that the bend radiusis greater than 8"
0 Shield drain-wireisclipped flushwith cableat for mini-sized cables and 3" for micro-sized
all devices. cables.
0 Black-white and brown-white pairs remain
twisted and as short as possible.

42  Honeywell ® MICRO SWITCH Sensing and Control For application help: Call 1-800-537-6945 43
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Phase 3, Step 1 Continued

6.
7.

Check the number of loads on the bus.

Verify that all screw-terminal connections are
tight and that the green ring lines on al plug-
and-play connections are showing. Hand-
tighten; do not use pliers. Double check field
terminated connectors.

Practice proper wire isolation. Identify the
system’s wiring location in relationship to
other wiring.

For best operation, system wiring should
reside as far away as possible from other wir-
ing; the minimum distance is 3". This is espe-
cially important when dealing with high
voltage, switched load, or electric motor-
drive. Do not install bus wiring in parallel
with power or other system wiring.

For application help: Call 1-800-537-6945 45
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Step 2
Power Up Checklist

Power Up Checklist

S
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A WARNING
UNEXPECTED SYSTEM OPERATION

« Follow all checklist stepscompletely to aid
proper system operation.

Failure to comply with theseinstructions
could result in death or seriousinjury.

O
O
O

When Powering Your Bus:

Use a dedicated power supply.
Size the power supply correctly.

Measure the positive and negative voltage at the
power supply and each end of thebus. Thevoltage
must fall between 11 and 25 volts DC across the
bus and the maximum difference between
voltages must be less than the 4 volts.

Check the number of |oads on the bus (64 devices
permitted).
Fine tune alignment on devices where necessary.

46
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Phase 3, Step 2 — Power Up Checklist

Goal: A fully functioning Smart Distributed Sys-
tem bus.

Use the checklist as an aid to verify your Smart
Distributed System installation. This verification
hel ps safeguard your system from problems that
may hinder its operation or even damage compo-
nents.

NOTICE

Reversed polarity may result in significant system
damage. Be sure to check all power supply con-
nections and bus segments that are hardwired
rather than “plug-and-play.”

The bus cannot operate properly without two ter
minating resistors. Remember, if the host com-
puter resides on either end of the bus, it must ha
a terminating resistor. You can terminate the hog
via jumper selection, plug-and-play terminator, o
a discrete resistor connected across the black-
white wire pair.

| nstallation

To perform this task, you need:

« Break-out box.

« Digital multimeter (DMM).

« Smart Distributed System controller.
« Checklist.

For application help: Call 1-800-537-6945 47
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Phase 3, Step 2 Continued

Upon completion of this step, you'll have verified
that Smart Distributed System bus power is ade-
gquate and correctly applied to the bus.

Power Up Checklist by the Numbers

=
8 28 When powering the bus, we recommend that you:
8% ¢
8e | 1. Verify the bus power. Be sure that you:
B >§ 8 o Use adedicated power supply whenever
205 | O—L g possible. Do not share the same power source
gfé . with other systems, such as:
B3Bs PLC 1/O, switched loads, or motor drives.
£33t o Size the power supply correctly. In addition,
TS ; positiveand negativevoltage shouldreachtheir
d final valuein lessthan one second upon power-
= i up. c
Q ‘ 2. Measure the voltage at the power supply te -g
o g: Q minals and at each end of the bus. Positive t ‘25
oy 52; g negative voltage must be between 11 and 2 %
S ) g§e§ i volts DC across the bus. The maximum diffejite
U/ 258> 8
L5883, 2 ence between voltages must be less than 4.
O pesils £ volts DC.
3. Follow directions for the individual devices to
O fine tune their alignment. Verify proper opera-
o g tion with a sample target where possible.
3 2
¢ %i &
@
i g .
", >
g |
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Step 3
Pre-Control Program
Execution Checklist

Before Executing Your Control Program
Turn on bus power, then controller power for
proper initialization.

Verify the presence of all system devices.

Check traffic load. The load must be less than
50%.

Verify that al inputs and outputs are operating
properly.

Verify each device’s programmable attribute
settings.

Make sure the control interface can properly
select bus speed.

Verify that all devices are set to autobaud

O O O O oo A4d
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Phase 3, Step 3 — Pre-Control Program
Execution Checklist

Use the following checklist before attempting to
debug your control program. Following these steps
may avoid lengthy debug sessions that are the
result of simple network problems.

To perform thistask, you need:
« Smart Distributed System controller.
« Checklist.

Upon completion of this step, you'll have all
devices enrolled and functioning on the Smart Dis-
tributed System bus.

Pre-Control Program Execution Checklist
by the Numbers

Before running your control program, we recom-
mend that you:

| nstallation

1. Verify correct system start-up. Turn on bus
power, then controller power for proper ini-
tialization.

Verify the presence of all system devices.
3. \Verify that all inputs and outputs are operating
properly by using the host’s “force/sense”

feature.

4. \Verify that each device’s programmable
attribute settings are configured properly.

5. Make sure the control interface can properly
select bus speed.

6. Set all devices to autobaud.

7. Fine tune alignment on all devices where
necessary.

8. Check traffic load. The load must be less than
50%.

N
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Commissioning Checklist Summary

Use this check list asyou install your Smart Dis-
tributed System bus.

Before Powering Your Bus:

52

Makesurethereareno short circuitsor reversed

wiring in the communication and power lines.

Use two 120 Ohm,1/2 Weatt, 2% terminating

resistors on the extreme ends of each bus.

Verify that the resistance across bus positive

and negative, while the power is off, fals

between 50 and 70 ohms.

Ensure that the bend radius is greater than 8"

for mini-sized cables and greater than 3" for

micro-sized cables.

Verify:

o Bus speed is correct.

o Host baud rate is set to the appropriate value.

o Buslength (overall and branchlength) iswithin
guidelines.

o Devices are correctly addressed.

Check the number of loads on the bus (only 64

“smart” devices permitted).

Hand-tighten all screw-terminal connections

and be sure that the green ring lines on all plug-

and-play connections are showing.

Do not install your bus wiring closer than 3" to

other wiring. Do not place your bus wiring in

parallel with power or other system wiring.

Verify that the:

o Shield drain-wireisintact.

o Shield drain-wire measures less than 1 ohm to
earth-ground.

o Shielddrain-wireisattached at asinglepoint to
control earth-ground start-point.

o Shield drain-wireis clipped flush with cable at
devices.

o Black-white and brown-white pairs remain
twisted and as short as possible.

Honeywell ® MICRO SWITCH Sensing and Control
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Phase 3, Step 4 — Document System

Goal: Fully document system to facilitate system
integration and future troubleshooting and system
enhancement.

To perform thistask, you may need the following:

« Handheld activator.

« Layout with as-installed markups.

« Control software documentation.

« Network Manager software for PC-based
applications.

NOTICE

A load of more than 20% on an idle bus may indi-
cate incorrectly configured devices.

Attributes which can impact bus load include (but
are not limited to):

o Normally open/normally closed (NO/NC).
o On Delay/Off Delay.

o Batch Count.

o Motion/Jam.

o SPDT Mode.

o Cyclical Timer.

o Unsolicited/Solicited Mode.

NOTICE

An incorrect Unsolicited/Solicited mode setting
results in approximately a six second delay in
devicereaction time.

Some devices are preset to afixed baud
rate. Activating the autobaud feature on
your devices hel ps ensure that they are set
to the correct baud rate at bus initidiza-
tion.

For application help: Call 1-800-537-6945 53
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Upon completion of this step, you’ll be ready to
begin system integration.

General Guidelines

Final system documentation should include as-
installed:

« Layout showing network cabling, tees, and
branches.

« Device location and power requirements.

« Device address and attribute settings.

« Control panel, power supply, and ground
location.

« Complete collection of device specification
and installation sheets.

« Design documents for custom enclosures or
mounting.

« Design documents showing special mounting
considerations.
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Chapter 3
Troubleshooting Guide

Chapter Objectives
This chapter identifies some common problems

and provides steps you can take to isolate and cor-
rect the situation.
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Network Troubleshooting .

The two mgjor causes of 1/0 network problems .

are:

« Physical wiring problems.
« Communications errors.

The following symptoms may result:

« Bus fails to initialize properly (“Error 40” with

PC Control).

“Dead Bus.”

Devices fail to respond to force/sense actions.

Device operation is erratic, intermittent.

Network errors are reported (“Missing Node”, .
“Bus-Off”, “Duplicate Node™).

Issue 1 PK 80062

Tees not properly mounted or subject to
vibration or stress.

Excessive flexing or vibration of cable during
operation.

Proximity of cable to electrical noise sources,
AC power wiring, etc.

Experience has shown that you can find many
bus-related problems by careful visual
observation of the physical wiring. Be
especially suspicious of physical problemsif a
problem begins immediately following other
maintenance work, equipment relocation, or
other actions that may have disturbed the
wiring.

None of the devices are operating properly.

Problems are not isolated to specific devices. Sep 2 - Make Basic Resistance
A large number of errors are reported M easurements

simultaneously.
System operation is unpredictable, erratic.

UseaDMM connected to a Smart Distributed Sys-

tem Break-out Box (BOB) or where you have

To isolate a problem on the network:

Sep 1. Visually Inspect Physical Layer

The physical layer includes wiring, cables, tees,

1

2.

connectors, terminators, terminal strips, junction
boxes, field-terminated connectors, etc. Look for:

56

Physical damage, such as smashed or pinched
cables.

Loose connections.

Intermittent shorts or open circuits (check
FTCs and terminal strips).

Excessive stress on cable bends, especially
where connectors join tees.

Over-tightened connectors (green line should
just be visible).

Honeywell ® MICRO SWITCH Sensing and Control

direct access to the wires (assume you can use
direct wire access anywhere the BOB is mentioned
in this document) to measure the following:

Remove power to al system components,
including the bus, al devices, and controller.
Attach the BOB to the network and select
“Ohms” range on the DMM. Make the mea-
surements suggested in Table 1 on page 58

You may need to repeat some of these measure-
ments at various points along the bus as not all
problems (such as open circuits) show up every-
where. For example, aloose connection on a
screw terminal in a panel may only affect
devices that are connected to that panel, even
though the rest of the system checks OK.

For application help: Call 1-800-537-6945 57
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Sep 3. Check Bus Power Supply

Apply power to the network and measure basic
DC voltages. Use DMM set for DC Volts and mea-
sure across the power supply terminals. Table 2 on
8 8 page 58 shows the measurement you should take
nlela|la 0 .
w|g|E|E|E o B = with acceptable results.
g ES5|5/5|5 85 |83
O | C | O o)
5 S |olx |x|x |E o | - O . .
3 RI8I18I8I8 S 3 &0 3 <>z Using the BOB, repeat this measurement at
RN NN & o & < extreme ends (furthest distance) away from the
power supply:
« Voltage at power supply: volts.
- % « Lowest voltage measured at extreme ends of
g @ S o bus: volts.
o < [e) - -_—
HIAREEE B E
5zzelee2| [ |52 Subtract the two val ues. If the difference is greater
“é, § vgg _g _g B g _g ‘U—’;‘ “é, U% than 4.0 Volts, the voltage drop is excessive for
= o|lo|8 g ..1¥ || ..|= proper communications. Rel ocate the power sup-
T |5 o o
<18 22| |z |NB|z| 98 2 L
ole|@IBIEIE|V 2]l 0l |8 ]| oles |8 ply to the midpoint of the bus, or reduce the cur-
=0 |a|a|2|2|>|B|=|0|a|=|0 o ) .
9 9 g rent consumption of the connected devicesto
(o (o (o correct this problem.
Sep 4. Check for Excessive Ripple
= 5 g)
e o T|F|~ |2 | o | With power applied, select AC Volts on the DMM =
=3 ;% 212 E 3 ) E = P ;% 3 and measure across the power supply (blue-brown e}
@. < VM E= % 8 g § gz pair). Table 3 on page 58 shows the measurement @
8 = 22 E g2z >=e) s 3 you should take with acceptable results. 2
= s I|x |ol|g S ¥ s © 3
4 |J . . o
3 Q|mm|2 |0 |> |0 Q m Qo « If apower supply has excessive ripple on the =
DC output, this can interfere with reliable
communications. Replace the power supply if
you find excessive ripple.
. « Other power supply problems may include
o (D] “ ” H
o . o > @ voltage fold-back or “crowbar” protection,
-% 9 2 *% —_ -% which may indicate an intermittent short in the
§ ST 222 = = § < bus power wiring. Normal troubleshooting
s "'|:J Tlo o w9 = % s W methods should identify these problems.
SI 22221 =2 E2
Q2 o|m|m|o|> Q o a o
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Step 5. Check Auxiliary Power Supply(s) System is a very robust communications network
designed to work in factory environments, you

Some Smart Distributed System devices such as need to understand how the protocol operates

Honeywell “smart” sensors, operate exclusively under adverse conditions, and what can causeit to

from the bus power supply. Others, including any go wrong.

device that consumes more than 20-50 ma.,

require an auxiliary power supply. Problems with There are three basic types of communications

auxiliary power supplies may interfere with nor- errors commonly reported:

mal network operation. « Bus-off Error — when a device experiences

difficulty in communicating and leavesthe bus.
« Missing Node Error — when the host does not
receive areply from a device when expected.
« Duplicate Node Error — when two or more
devices have incorrectly been given the same
network address.

Use the DMM to verify proper DC output (and
lack of excess ripple) from auxiliary power sup-
plies. Consult your system documentation for cor-
rect voltage values.

The above checks should isolate most physical
wiring problems to the point where you can iden- Smart Distributed System Communications
tify the defect. It is possible that intermittent or Basics:

hidden, more obscure network communications )
problems can remain hidden, but perform these
simple checks to “eliminate the obvious” before
going on.

Smart Distributed System uses the CAN (control-
ler area network) protocol, and sends data over
two wires using differential voltages similar to RS
485 in the +/- 2.5 volt range. Dueto the high speed
involved, a meter or oscilloscopeisuselessin
visualizing what is going on over the network. You
need a specialized monitoring tool, along with a

|n|t|al.|zat|on. You cqn accomplish .thISWIth basic understanding of how Smart Distributed
adedicated control line, or by slaving one System works:

supply to the other. To ensure correct system
start up, apply power to the bus and any
auxiliary power supply(s), then apply power
to the controller. Since devices wait for the
host, timing of power suppliesisnot critical.

power supply, you must cycle BOTH bus

H If devices are powered from an auxiliary
power and Auxiliary power for proper bus

o
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« Input devices send messages to the host when
an event occurs. The host sends messages to
output deviceswhen required by the controller.
M essages are only sent when necessary, i.e.
only one message will be sent to turn an output
on, rather than one message every scan.

« Recipients send an acknowledgment to every
message, except initial autobaud test messages
and multicast commands.

« Only onedevice can communicateat any given
time. The device’s address determines its
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Sep 6. Check for Network Communica-
tions Problems

Communications may be disrupted by intermittent
electrical problems— the kind that are always the
most difficult to fix! Because Smart Distributed

60 Honeywell ® MICRO SWITCH Sensing and Control For application help: Call 1-800-537-6945 61
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priority inusingthenetwork — lower addresses
have priority over higher addresses.

« Each message follows strict formatting rules.

Any violation of these rules resultsin an error.

« A normally-operating bus will have very few
or zero error frames. Smart Distributed System
works with occasional error frames, but when
an error frame happens, the message must be
re-sent.

« It's impossible to say how many error frames
are too many. But a change in the number of
error frames is a warning that something has
changed.

« Error frames are invisible to control programs.
Telltale signs of excessive error frames include
sluggish response, missing devices, or bus-off
conditions.

What causes error frames?

Each device listens for its own messages. Any
interference will cause the device to generate an
error frame. For example, if a noise spike over-
rides the expected voltage during a message, it
may cause an error. This is why the proper routing
and shielding of bus wiring is so important.

Intermittent electrical connections are another
cause of error frames. Unlike conventional wiring,
even a very brief open circuit in a bus communica-
tions wire will disrupt the message in process and
cause an error frame. On a positive note, this
means that the presence of error frames is an indi-
cation that a hard-to-find electrical intermittent
problem is present!

What happens to a device when an error
frame occurs?

Because each device listens for its own messages,

62  Honeywell ® MICRO SWITCH Sensing and Control
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it knowsif it may have been the cause of the error.
The designers of CAN built features into the sys-
tem to quickly remove any malfunctioning devices
from the network, and thisis probably what is hap-
pening if devices seem to disappear or drop off the
bus.

Here’s what happens inside a device: When a mes-
sage is sent, an internal counter advances, and if
no errors occur, the counter decrements back to
zero. But if an error occurs, the counter is
advanced, and if problems continue, the counter
eventually reaches a value of 255at which

point the device goes bus-off and stops trying to
communicate. Although all devices see the error

frame, only the device that is sending at the time
removes itself from the network.

When a device goes bus-off, it seldom means the
deviceis bad, but rather that there is someinterfer-
ence when it istrying to send messages. It may be
that some outside interference was persistent
enough to interfere with successive messagesfrom
the device, forcing it to go bus-off. Another expla-
nation is that electrical noise may be occurring at
random times, creating bus-off conditionsin ran-
dom devices. Of coursg, it is aso possible that
thereis adefect in a device, and by going bus-off,
it allowstherest of the network to communicate as
designed.
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When a bus-off condition occurs, the device first
sends a diagnostic message to the host to signal
that it is leaving the network. Then the interna
microprocessor in the deviceis reset and tries to
re-join the network. If aproblemisreadly persis-
tent, it may do so, only to be forced off the bus
again. This can create the symptom of erratic oper-
ation of a system which workswhile the deviceis
present, and failsto work when it is off-bus.

For application help: Call 1-800-537-6945 63
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Remember: Bus-off isanindication that the device
had difficulty communicating.

What causes Missing Node errors?

When adeviceis reported as missing, this means
the host was unable to communicate with it as
expected.

Each host polls each device on the network at a
pre-defined interval to make sure all devices are
present. For the Honeywell PC Interface Card, this
rateis set at 2.5 seconds. If no communication has
occurred with a device, the Honeywell PC Inter-
face Card sends a heartbeat message approxi-
mately every 2.5 seconds, and if the devicefailsto
respond, it reports a missing node error.

Missing node generally isaclear signal that the
deviceis not electrically present on the bus. How-
ever, under extremely heavy bustraffic conditions,

it's possible for a missing node error to occur
because other devices (with higher priority) pre-
vent the response from being sent. While not com-
mon, missing node is sometimes an indication of
excessively-high bus traffic, which may be the
result of a device with cyclical timer (Attribute 10)
enabled, a device that is chattering, or a program-
ming error in the control software which is gener-
ating excessive traffic. It will be difficult to detect
this condition without some type of bus analyzer.

How to diagnose communications prob-

lems:

1. Look for signsof communicationserrors.
Each controller is different, for example, in
the Honeywell PC Interface Card, the bus-off
error is bit 0 of byte 2 in the Device Diagnos-
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tic Register. By examining the diagnostic reg-
ister, you can tell which deviceis experiencing
the error. Examine the device and its bus con-
nections carefully. You may wish to try substi-
tuting a new device (properly addressed) to
determine if the problem isin the network or
device. Other tools, such as SDSTOOL S and
the Honeywell Network Manager let you see
errors on the

network.

Examine the environment for possible
causes of communicationserrors:

EMI or electrical noise from generators,
motors, welders, high voltage arcing, battery
chargers, hand-held radios, etc. Check the list
of case histories on page 75 for suggestions.
Electrostatic discharge is a problem unique to
some conveyor applications. One techniqueis
to run the conveyor with lights out so you can
more readily see arcing ESD. Grounding may
be necessary to eliminate ESD.

Do problems happen at certain times of day
when specific equipment may bein use?

Try keeping alog of all communications
problems — atrend may emerge over time.

L ook for signs of excessive bustraffic. The
Handheld Activator provides a function for
measuring bus activity — typical values
should be under 50%. Examine the control
software and device attributes for potential
causes of excessive bus traffic.

Attribute 6 should be O for unsolicited (event-
driven) operation.

Some photoel ectric sensorscan fal se-trigger on
florescent lights, light-curtains, and other
sensors, creating excessive traffic.

Avoid traffic-generating control software
techniques such as reading or clearing
diagnosticsin every scan.

For application help: Call 1-800-537-6945 65
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« Try stopping the control program (but leavethe
bus running) to seeif this reduces bus traffic.

« Try removing suspect devices(seeasoWhatis
Divide and Conquer page 67).

4. Makesuretherearenoduplicate addresses.

If two devices exist with the same address,
they will both respond at the same time result-
ingin error frames. Because both devices have
the same priority, thiswill continue until both
devices go bus-off. This process will continue
until you resolve the duplicate address prob-
lem. (To guard against this, Honeywell's PC
control software checks for duplicate node
addresses at start-up.) You will have to re-
check addresses or remove devices from the
bus to determine if duplicate addresses are
present.

Sep 7. Using Advanced Troubleshooting
Techniques

If problems continue, at this point you have three
options:

1. Call Honeywell's Customer Response Center
at 800-537-6945 in the U.S., (815) 235-6847
elsewhere. An application engineer may be
able to provide further assistance or arrange
for an appropriate service response.

2. Continue troubleshooting on your own with-
out specialized tools.

3. Continue troubleshooting on your own, but
with special bus test equipment.

Option 1:
Unless you are experienced in troubleshooting
CAN-based networks, arranging for Honeywell

service may be the best option, especially if time is
of the essence.
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Option 2 or 3:

If you arewilling and able to invest more time and
effort, you can isolate many problems without spe-
cial test equipment or outside help. But the most
efficient method involves using special purpose
tools that will help pinpoint network communica-
tions problems. In either case, use adivide and
conquer approach to isolate the problem.

What isdivideand conquer ? Because all devices
are connected in paralldl, it is necessary to discon-
nect some devices to isolate the problem to aphys-
ical location. Follow these rules during this
process:

A WARNING
PERSONAL INJURY
« Besurethat troubleshooting activities,

which will render parts of the bus
inoperative, do not result in unsafe
conditions.

Failureto comply with these instructions

could result in death or seriousinjury.

1. Whenever abusisbroken into segments,
install aterminator on the segment that is till
operational.

2. Depending on the power supply location, you
may need to provide power to the bus during
troubleshooting work.

3. Remember to put everything back when fin-
ished!

For application help: Call 1-800-537-6945 67
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Divide and conquer without specialized tools:

1. Remove al power from the network and con-
troller.

2. Break the bus at the midpoint, and install ater-
minator on the end that is connected to the
controller. (If the power supply has been dis-
connected, you must supply power in some
other way).

3. Re-dtart the controller and observe the resuilts.

If the problem is gone, then it must be some-
where in the half that is now disconnected. If

the problem persists, it must be in the half that

is still connected. Either way, you've just
eliminated half of the bus wiring as the possi-
ble source of the problem.

4. Remove power again, and restore the original
connection.

5. Move halfway from the midpoint (i.e. on the
results of step #3) and again break the bus and
attach the terminator.

6. Again re-start the controller and observe the
results.

7. Continue, successively moving halfway closer
each step until the problem is isolated. When
the direction of the problem reverses, you
know exactly where the problem is located.

8. Continue with normal troubleshooting if
needed, or fix the problem by replacing the
defective component or device.

This process is the fastest method to isolate a prob-
lem. It is also the least disruptive to the system.
The biggest weakness is the need to continuously
re-start the control system to observe the effect of
each change. Another shortcoming of this
approach is that it may take a long time to see the
effect of each step, especially if the problem is
intermittent in nature.
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Divide and conquer — with specialized tools:
The process is the same, except specialized equip-
ment makes it easy to see the effect of each step in
the troubl eshooting process.

In addition to error frames, most communications
problems, including duplicate addresses and elec-
trical interference causing bus-off errors, are an
indication that there is a problem in the physical
wiring. Thus, atool that can detect error frames
greatly simplifies the troubleshooting process.

What specialized tools are available?

The number of tools capable of detecting error
framesisrelatively small, but includes:

« Honeywell CAN Error Monitor. Thisisasmall,
bus-powered portable device which provides
an indication of error frames.

« Honeywell SDSMON. ThisisaPC-basedtoal,
which is meant to run on alaptop computer
having a PCMCIA card slot to accept the
interface adapter. Software provides for data
capture and logging as well as error detection.

« Vector CANalyzer. ThisisaPC-based high-
end CAN network analyzer, which has been
customized to display messages. It offersvery
extensive features and is meant for use by
experts.

It isimportant to note that the Hand-Held Activa
tor, Honeywell PC Interface Card, and al other
PC/PLC controller interfaces today do not have
the ability to detect error frames.

The best way to select the proper tool for your

needs is to consult with an application engineer in
the Honeywell Customer Response Center.

For application help: Call 1-800-537-6945 69
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How are specialized tools used?

« Error Monitor:

0 You can attach the portable Error Monitor to a
network anywhere thatis convenient (just don’t
exceed topology limits!), so you can easily see
the effect of changes.

o If a hidden problem exists — such as a loose
connection in a plug-and-play tee — you may
need to shake, wiggle, or bend a connector
while observing the effect on the Error Monitor.

o The audible alarm of the Error Monitor may be
coupled over a radio link.

« PC-based Tools:

o You can configure the PC-based tools to log
data for off-line analysis.

o These tools time-stamp each event in the PC so
you can see trends.

o You can leave PC-based tools connected for
long-term, unattended monitoring.

o The PC provides more data, including number
and type of various messages, and timing of
messages. You can set it to monitor all, or
specific groups of addresses.

Specialized tools will speed the troubleshooting
process by identifying error frames that occur as a
result of communications problems on the net-

work. It's important to remember that error frames
are different than other errors, such as a device
error (low gain on a photoeye, for example), or a
network error (such as Missing Node). Error
frames are an indication of problems at the CAN
communications level, and are most often the
result of intermittent electrical connections or
external electrical noise that is entering the system
and interfering with network communications.
Review the Installation Guide section on ground-
ing, shielding, and proper wiring practices.
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Sep 8. Network Management Problems

Asan evolving network and standard, some
aspects of network behavior are not completely
documented, and are implemented differently by
different manufacturers.

One example of thisis how the host manages a
network during start-up or after a power failure.
For purpose of illustration, the next section
describes how the widely-used Honeywell PC
Interface Card behaves.

Network Initialization — Honeywell PC
Interface Card

When the network is powered-on, all devices are

inhibited from sending messages, awaiting instruc-

tions from the host.

The Honeywell PC Interface Card is a self-con-

tained co-processor which supportstwo buses. The

software which runs the card is stored on the PC
hard drive and downloaded by a routine called
SDSBEGIN. (Consult the PC Interface Users
Guide for complete details). Honeywell recom-
mends creation of a configuration file, which will
determinethat all devices are present and properly
configured at start-up, and hel ps automatic detec-
tion of certain types of network errors.

From a network viewpoint, the PC interface card
performs two important functions at start-up:

« Autobaud - the host allows each device to

select the proper network datacommunications

rate.

« Enrollment - the host determines the type of
device at each address and prepares to
communicate with each device.

For application help: Call 1-800-537-6945 71
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to Table 4 on page 72).

missing.
« Duplicate node addresses.
« ErrorsintheGlobal Diagnostic Register (Refer

« IncompleteEnrollment - someor all devicesare

At the completion of these tasks, normal operation
begins, which includes a 2.5 second heartbeat to

all devices.
Typical problems at start-up include:
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Controllers

Different PC and PLC controllers and the ITS all
have various means of initialization and start-up of
the bus. All must accomplish Autobaud —
although some may look to a configuration file
rather than poll the network to enroll devices.
Refer to manufacturers data sheets and supporting
software for details.

Each controller and programming software pack-
age provides basic capabilities to view, force, and
sense |I/O, and this should provide the basic tools
for network troubleshooting.

Problems with the Host:

The Host is subject to hardware failure, like any

other electronic assembly. For the Honeywell PC
interface card, “Error 100” indicates a major hard-
ware fault and the card must be replaced. “Error
40" will occur if the CAN interface circuitry on

the card is defective, preventing the Host from
communicating with the rest of the network.
“Error 80" and “Error 20" are indications of Error
Frames or other communications problems at the
Host. Use th®ivide and Conquer method (see
page 67).

Problems with Power Sequencing:

When power is applied, all devices begin looking
for a Host, and after initialization, both Host and
Devices transition into normal operating mode.
Under some conditions, such as momentary power
disruptions, electrical storms, etc., the Host and
Devices may be in different operating modes.
Devices_shouldecover properly, but if problems
persist, it may be necessary to cycle power to the
network It should not be necessary to cycle power
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or re-boot the Host.

Since Devices will wait for the Hogt, the timing of
power suppliesis not critical.

CaseHistories

Thisisalist of some causes of problems that
occurred in Smart Distributed Systems bus imple-
mentations:

« Terminator with open resistor.

« Break in shield to a device, allowing noise to
enter.

« Teeswhere female contacts had been
deformed, creating intermittent connection.

« Excessive power supply ripple and noise from
switching power supply.

« Static discharge from conveyor rollersin
epoxy-paint insulated frame.

« Beaware of Attribute-6 Solicited/Unsolicited
mode. A 2.5 second delay in response time
from devices results when Attribute-6 is set to
OFF (solicited mode).

« Unexpected operation from devices with
“smart” attributes inadvertently enabled.

« “Chattering” photoelectric sensors from
florescent lights.

« Excessive bus traffic caused by reading/
clearing diagnostics in every scan.

« Errors during Autobaud caused by non-
conforming devices.

« Excessive Error Frames due to vibration of
loose connections.

« Ground loops caused by multiple-point
grounding of the shield wire.

« Noise causing Error Frames due to proximity
of Smart Distributed System cables to 440
VAC.

For application help: Call 1-800-537-6945 75
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76

Erratic operation of network caused by
connecting V- (blue) to earth ground.

Excessive Error Frames due to use of

unshielded non-approved cable in motor

panels.

Shield not connected to earth ground.

Damageto devicescaused by reversing polarity

of 24 volt power supply.

No output from Output device due to incorrect
configuration of Mask register.

No bus operation because Bus + and - leads

were reversed in a panel.

Excessive voltage drop under worst-case
conditions disrupted communications.

Broken internal connection in device.

Erratic operation caused by connecting
diagnostic tool without disabling terminator.
Damage to devices caused by “Hot Swapping”
- breaking the bus trunk with power on.

Bus power short caused by defective screw-on
cap on diagnostic tee.

Excessive Error Frames after fork-lift ran over
bus cable.

Use of wire-nuts or other poor connecting
methods.

Damage to cables by use as foot-rest, hand-
hold, etc.

Failure of connector as a result of using pliers
to over-tighten.

Communications problems caused by use of
unshielded bulkhead cables inside power
cabinets.

Errors when using RS-232 type cable for the
Smart Distributed System bus.

Inability to cycle power to auxiliary power
supplies.

Incorrect Attribute Settings.

Honeywell ® MICRO SWITCH Sensing and Control
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« Defines commonly used terms that you may
encounter in this and other Smart Distributed
System documentation.

« Defines Smart Distributed System physical

specifications.

« Summarizes correct design methodology to
assure successful implementation of a Smart

Distributed System.

Commonly Used Terms
Thisterm: Isdefined as:
Attribute A device value that you

can read and/or write.

Branch

The physical cable that
connects adevice to the
trunk, sometimes known
as “drop cable.”

Bus

The logical medium
within the trunk and
branches, connecting
network devices and the
controller, over which
communication takes
place.

CAN
(Controller Area
Network)

A serial data bus for real-
time applications. The
device network protocol
used by Smart Distributed
System
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CAN chip

A microprocessor that
enables a device to
communicate as an
addressable node on a
CAN.

Issue 1 PK 80062

Logica state

The on/off state of an
electrical signal or flag.

Change-of-state

A concept in CAN
message-delivery in
which network nodes
transmit a message to the
controller only when their
state changes from on to
off or vice versa.

Multiple binary object

A single-address node,
containing multiple 1/0,
whose message accounts
for the state of each 1/0
point (for example,
Multiport).

Device

Any /O product
connected, directly or
indirectly, to the bus.

Multiple embedded
object

A single-address node
containing multiple 1/0.

Each |/0 point retains a
unique “sub-address”
which transmits change-of-
state data (for example,
Quad I/0 Concentrator).

Dumb device

Any device without an
embedded CAN chip.

Electrical load

Any bus device that draws
current from the network
power.

Network

All media, connectors, and
associated communication
elements by which a given
set of devices
communicate.

Logical address

The numeric value of the
upper eight bits of the
eleven bit standard CAN
identifier, excluding the
Smart Distributed System
direction bit. Thisincludes
identifier bits | Dg through
ID3 defined in Bosch
V2.0A CAN Specification.
ThevaluerangeisfromOto
125. Addresses126and 127
areillega on CAN
networks, and should not be
used. (See also, User
address).

Network data

Data that is communicated
to and from other devices
onthe bus. This datarelates
to the status and condition
of an object. This is
typically the data required
during the execution of a
control program.

Network variable

An attribute ID that
contains network data.

20Ud ;BJoY

Logical device

A single input or output
control element, alongwith
its embedded device(s).
Each logical device hasa
single logical address.
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Node

A physical component
connected to the bus via a
single CAN interface (i.e.
one or more logical devices
including he CAN
interface).
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Object model

A description of behavior
or structurethat is
completely defined by aset
of properties (attributes), a
set of actions, and a set of
events.

Output

Describes the reference of
the Smart Distributed
device object’s network
variable. The reference is
with respect to a Smart
Distributed System host
interface. Defined as
receiving an output
response from a Smart
Distributed System host
interface.

Physical component

An abstraction representing
a single physical package
that is optionally modular,
comprises hardware and
software, and is connected
to the network. Contains
one or more logical devices.

Power cycle The act of removing and re-
applying electrical power.

Power up The time period beginning
with the application of
power.

Register A RAM memory location
used for the storage of
numeric information or
Flags.

Smart Distributed System A device that consumes

Host input network data and/or

produces output network
data. It may also perform
the functions of message
acknowledgment and start-
up of other devices.
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Smart device Any device with an
embedded CAN chip.
Tee A physical three-way

connector used to join
devicesto atrunk.

Terminating resistor

120 Ohm, 1/2 Watt, 2%
resistors placed at the
extreme ends of networks
to eliminate reflections.

Topology

The physica arrangement
and spacing of the trunk,
branches, and other
physical components.

Trunk

The main physical cable of
anetwork to which devices
and acontroller connect via
branches and tees.

Voltage drop

The voltage dropped over
the length of the bus cable.
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Topology

Topology isthe physical arrangement and spacing
of the trunk, branches and nodes. A standard
topology is asingle trunk with short branches. For
information on minimum node separation, see the
table on page 84.

Factors affecting bus length and physical layout
include:

« Voltagedrop onthepower pair of thebuscable.
See page 59 for additional information.

« Resistance of conductors and connectors.

« Current required by each node.

Thetable on page 84 gives maximum system trunk

lengths for various data rates, independent of bus
voltage drop.
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Cables

The two cable categories (standard quick connect
cables and conventional point-to-point wiring
cables) relate to the two general connection
schemes used to implement a system.

Standard (quick connect) Cables:

« 4-wire, shielded cable with 5-pin mini
connectors.

« 4-wire, shielded cable with 4-pin micro
connectors.

« 4-wire, shielded cable with 4-pin micro and
5-pin mini connector combinations.

« 4-wire, shielded cable with 4-pin micro and
5-pin mini connector pigtails.

« Tee connectors for bus cable.

« Terminators that are placed at the ends of the
bus cable.

« Othersnot listed.

These cables consist of two twisted shielded pair
cables within a single sheath. One twisted pair pro-
vides power to devices, the other handles device
communications.

Conventional Point-to-Point Wiring

Specifications for and diagrams showing these
connectors and cables begin on page 89.
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Physical Specifications

The Smart Distributed System is Controller Area
Network (CAN) compatible. CAN specifications
define the physical network medium (the cable)
and other “layers” of the network environment.
This section concentrates on the physical layer.

The table below provides physical specifications
for Smart Distributed System cable and compo-
nents. The following pages define other physical
and electrical network specifications.
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Plan Your Application

1

Determine the type and location of all devices
needed. Count the total number of 1/O points
needed.

Count the number of bus devices required.
Some devices, such as Honeywell smart
devices with diagnostics, require one bus
address each. A variety of remote I/O inter-
faces support multiple devices on asingle
address.

Y ou can make a maximum of 64 electrica
connectionsto abus, eventhough adevice may
provide more than one 1/O point.

Divide the total number of devices by 64 to
determine how many buses you need. (It'sa
good ideato leave some unused addresses for
future expansion.)

Sketch the layout of each bus required. A
device’s location on the bus has almost nothing
to do with its control function. Information

from all devices is integrated into the
controller. Design your bus layout so it is easy
to install and maintain.

Some devices only have one electrical
connection to the bus but require more than one
address. In such cases, the total number of
addresses cannot exceed 126.

Devices connect to the bus trunk through tee
and branch cables. The maximum length of
both the trunk and each individual branch is
determined by the bus’s baud rate. The fastd
the baud rate, the more severe the length
limitation (refer to the chart on page 82). In
addition, not all controllers support all baud
rates.

For application help: Call 1-800-537-6945 85



Reference Guide

Communication
Pair

e

*8

SDS Cordset Cable - Cross-section

FACE VIEW OF
FEMALE
MICRO CONNECTOR

FACE VIEW OF
MALE
MICRO CONMECTOR
Note: Male connectors have pin contacts, while female connectors have socket contacts.

® ©
@ ©
® @
® ®
©1C)
©
©E
OXO)
®
@0

FACE VIEW OF
FEMALE
MINI CONNECTOR

FACE YIEW OF
MALE
MINI CONNECTOR

20Ud ;BJoY

b Power Pair

Bus Cable Wire Termination and Ceolor Code
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« Location and type of each device.
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« Length and routing of each trunk cable section.
« Length and routing of each branch cable.

« Bus power supply location and wiring.

« Controller wiring.

« Termination resistor locations (see page 25).
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Select 125K baud if at al possible. This
gives you the greatest flexibility, cable
length, and controller selection. (If you
need higher baud rates, consult an appli-
cation engineer before proceeding.)

Once you have a preliminary bus layout, the
make sure it meets the following topology
rules:

« No more than 64 electrical bus connections.
« No more than 4 tees connected directly

together.

« Total trunk length less than the maximum

shown on page 84.

« No branch cablelonger than maximum shown

on page 84.

« Lessthan 2.0 volts through the V- wire to any

device.

In addition, make sure selected devices do not cre-
ate an excessive voltage drop along the bus. A
complete analysis requires extensive Ohm’s Law
calculations. A simple Excel spreadsheet program
(Bus Builder), available from Honeywell, can
assist with this calculation.

Place the power supply near the midpoint
of the electrical load to minimize voltage
drop across the bus. The maximum volt-
age drop, as referenced to the power sup-
ply terminals, is 2.0 voltsin either V-
wire, or 4.0 volts from V- to V+.

For each bus, prepare an installation drawing
that shows:
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Wire and Cable Alternatives

A variety of cable and wiring schemes can meet
your requirements. For example, you can use bulk
cable and field-terminated cables for long runs,
and bulkhead cables to simplify connections
between the bus and control panels. You could
purchase new communications cable only, and run
the bus power over conventional wiring. New
cable options continue to evolve. Contact
Honeywell for the latest information.

Topology Alternatives

Some new wiring systems reduce installation time
and cost at the expense of reducing overall bus
trunk length. Also, CAN-level repeaters and
bridges extend cable lengths past the limits by cre-
ating star topologies. Contact a Honeywell appli-
cation engineer if you feel these alternatives might
suit your application.

Plug-and-Play Cabling

Quick connection, ease of installation, and reliable
operation make plug-and-play cables agood
choice for most applications. While there are a
number of suppliers of similar cables, these cables
and connectors are not built to acommon standard
and may not be fully interchangeable. Consult the
following pages for available Honeywell cables
and wiring accessories.

88  Honeywell ® MICRO SWITCH Sensing and Control
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Connector PIN Assignments

5-pin 4-pin Wire _

Connector | Connector Color Bus Function

1 — — Cable Shielding

2 1 Brown Power + V

3 2 Blue Power - V

4 3 Black | BUS Commu-
nications (+)

5 4 White B_us _Commu-
nications (-)

Cable Catalog Listings

Thefirst letter after the SDS- refersto construction
material: A for Regular-Duty, B for Harsh-Duty.
The second | etter refersto the femae end, the third
|etter to the male end.

Connector Letter Assignment

A - Straight end mini connector.
B - Straight end micro connector.
C - Pigtail (no connector).

D - Right angle mini connector.
E - Right angle micro connector.

Thelast three digits of the part number refer to the
cable length (for example, 003 is 3 feet).
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Trunk Cables

If adevice has amini connector, use atrunk cable.

STRAIGHT FEMALE MINI TO STRAIGHT
MALE MINI CONNECTOR CABLE

Issue 1 PK 80062

Branch Cables

Use branch cables between the tee or junction box
and device.

STRAIGHT FEMALE MICRO TO STRAIGHT

»'

A
|

[ < 7]

1
k]

00

0

MALE MINI CONNECTOR CABLE

Catalog Listing Description
Regular Harsh-Duty

SDS-AAA-001 SDS-BAA-001 | 1ft.(0,3m)
SDS-AAA-002 SDS-BAA-002 | 2t (0,61 m)
SDS-AAA-003 SDS-BAA-003 | 3ft. (0,91 m)
SDS-AAA-006 SDS-BAA-006 | 6ft. (1,83 m)
SDS-AAA-010 SDS-BAA-010 | 10ft. (3,05 m)
SDS-AAA-012 SDS-BAA-012 | 12ft. (3,66 m)
SDS-AAA-025 SDS-BAA-025 | 25ft. (7,62 m)
SDS-AAA-050 SDS-BAA-050 | 50 ft. (15,25 m)
SDS-AAA-080 SDS-BAA-080 | 80 ft. (24,38 m)

RIGHT-ANGLE FEMALE MINI TO STRAIGHT
MALE MINI CONNECTOR TRUNK CABLE

) (5

0 s
Cataog Listing Description
Regular Duty Harsh-Duty
SDS-ABA-001 SDS-BBA-001 1ft. (0,3 m)
SDS-ABA-002 SDS-BBA-002 2ft. (0,61 m)
SDS-ABA-003 SDS-BBA-003 3ft. (0,91 m)
SDS-ABA-006 SDS-BBA-006 6 ft. (1,83 m)
SDS-ABA-010 SDS-BBA-010 10 ft. (3,05 m)
SDS-ABA-012 SDS-BBA-012 12 ft. (3,66 m)
SDS-ABA-015 SDS-BBA-015 15ft. (4,57 m)

STRAIGHT FEMALE MINI CONNECTOR TO
PIGTAIL BRANCH CABLE

[

[
0o
|

L]

Catalog Listing Description

Regular-Duty Harsh-Duty

SDS-ADA-001 SDS-BDA-001 1ft. (0,3 m)

SDS-ADA-003 SDS-BDA-003 3ft. (0,91 m)
g SDS-ADA-006 SDS-BDA-006 6 ft. (1,83 m)
@ SDS-ADA-010 SDS-BDA-010 10 ft. (3,05 m)
% SDS-ADA-012 SDS-BDA-012 12 ft. (3,66 m)
8 SDS-ADA-025 SDSBDA-025 | 25ft. (7,62 m)

SDS-ADA-050 SDS-BDA-050 50 ft. (15,25 m)

90  Honeywell ® MICRO SWITCH Sensing and Control

Catalog Listing Description
Regular Duty Harsh-Duty

SDS-AAC-003 SDS-BAC-003 3ft. (0,91 m)
SDS-AAC-006 SDS-BAC-006 6 ft. (1,83 m)
SDS-AAC-012 SDS-BAC-012 12 ft. (3,66 m)
SDS-AAC-150 SDS-BAC-150 150 ft. (45,72 m)

For application help: Call 1-800-537-6945
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STRAIGHT FEMALE MICRO CONNECTOR
TO PIGTAIL CABLE

o |

Catalog Listing Description

Regular Duty Harsh-Duty Catalog Listing Description

SDS-ABC-003 SDS-BBC-003 | 3ft. (0,91 m) Regular Duty Harsh-Duty

SDS-ABC-006 SDS-BBC-006 | 6ft. (1,83 m) SDS-AEC-003 SDS-BEC-003 | 3ft. (0,91 m)

SDS-ABC-012 SDS-BBC-012 12 ft. (3,66 m) SDS-AEC-006 SDS-BEC-006 | 61t. (1,83 m)
SDS-AEC-012 SDS-BEC-012 | 12 ft. (3,66 m)

RIGHT-ANGLE FEMALE MICRO TO
STRAIGHT MALE MINI CONNECTOR

BRANCH CABLE STRAIGHT MALE MINI CONNECTOR TO PIG-

unj|
g

il

TAIL BRANCH CABLE

(|

o

Catalog LlStlng Description Catd og Listi ng Description
Regular Duty Harsh-Duty Regular Duty | Harsh-Duty

SDSAEA-001 | SDSBEA-001 | 1ft. (0,3 m) SDSACA-003 | SDSBCA-003 | 31t (0,01 m)
SDSAEA-003 | SDS-BEA-003 | 3ft. (0,91 m) SDSACA-006 | SDSBCA-006 | 61t (183 m)
SDSAEA-006 | SDS-BEA-006 | 61t (1,83 m) SDSACA-012 | SDSBCA-012 | 121t (3,66 m)
SDSAEA-0I0 | SDSBEA-0I0 | 10ft. (3,05m)

SDSAEA-012 | SDSBEA-012 | 12ft. (3,66 m)

RIGHT-ANGLE FEMALE MINI CONNECTOR
TO PIGTAIL BRANCH CABLE

’ o
il 22

Py

@

% Catdog Li L1

a Regular Duty | Harsh-Duty

© SDS-ADC-003 | SDS-BDC-003 3ft. (0,91 m)
SDS-ADC-006 | SDS-BDC-006 6 ft. (1,83 m)
SDS-ADC-012 | SDS-BDC-012 12 ft. (3,66 m)

RIGHT-ANGLE FEMALE MICRO CONNEC-

TOR TO PIGTAIL CABLE

92  Honeywell ® MICRO SWITCH Sensing and Control
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Bulk Cable

Use bulk cable for install ations using hardwire

methods.

=

=

2l
Catalog Listing Description
Regular Duty | Harsh-Duty
SDS-BLK-100 SDS-BBLK-100 é?fl)kftcgi(l)’es m)
SDS-BLK-500 | SDS-BBLK-500 E?J?Jt'cgﬁs'5 m)
soscuwo | TP | 0T o5

PC Control Cables

Use a PC control cable to connect a PC interface

circuit card to the Smart Distributed System.

Catalog Listing Description
Regular Harsh-Duty
3ft. (0,912 m) Mini
SDS-AFA-003 | SDS-BFA-003 D sub with/
straight exit
10 ft. (3,05 m)
SDS-AFC-010 | SDS-BFC-010 Female D sub
pigtail

94  Honeywell ® MICRO SWITCH Sensing and Control
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Passive And Diagnostic Tees

There are two types of Smart Distributed System
tees: passive and diagnostic. Use passive teesto
connect devices to the trunk. Use a diagnostic tee
with the activator.

Install adiagnostic tee in the trunk during installa-
tion. If maintenance is required, remove the tee’s
protective dust cap and install the activator into the
system via the tee.

PASSIVE TEE

SDS PASSIVE TEE

DIAGNOSTIC TEE

[0

NOTICE

Make sure bus is powered before attaching the
Activator.

]
O
Cataog Listing Description o
Regular Duty | Harsh-Duty E
SDS-TEE SDS-BTEE Passive Tee 8:-)
SDS-DIAG SDS-BDIAG Diagnostic Tee
For application help: Call 1-800-537-6945 95
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Male And Female Terminators

Use atermination cap to match the impedance of
the signal communication lines on the bus, pre-
venting signal reflection. A cap consists of a120Q
resistor between the Bus+ and Bus— contacts
inside a molded connector body.

The Smart Distributed System bus must be termi-
nated at each end with a 120 ohm resistor between
the BUS+ and BUS- connectors. When the bus
ends at a tee, use a termination cap.

FEMALE TERMINATION CAP

Female Pin

RN

Contacts

MALE TERMINATION CAP

Issue 1 PK 80062

Mini And Micro Dust Caps

Mini and micro dust caps prevent dirt from enter-
ing unused tee and multiport connectors. The caps
also help prevent system short circuits.

Catalog Listing Description
SDS-CAP-MEXT Mini dust cap with external threads
SDS-CAP-MINT Mini dust cap with internal threads

Micro dust cap with external

SDS-CAP-MCRO threads

Male Pin j
E——
Contacts
Catalog Listing Description
Regular Duty Harsh-Duty
SDS-TERM SDS-BTERM Male. .
Termination Cap
SDSTERM-F | SDSBTERM-F | ~emde
Termination Cap

96  Honeywell @ MICRO SWITCH Sensing and Control
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Bulkhead Connectors

Use bulkhead connectors to connect the Smart

Distributed System bus through walls or electrical

enclosure bulkheads.

[p—=

Catalog Listing Description
Regular Duty Harsh-Duty
0.5 ft. (0,15 m)
SDS-BKHD -001 SDS-BBKHD- femal e Bulkhead
001
Cable
3ft. (0,91 m)
SDSBKHD-003 | SO BBKHD- | ¢ dle Bulkhead
003
Cable
6 ft. (1,83 m)
SDSBKHD-006 | SOSBBKHD- | e Bulkhead
006
Cable
10 ft. (3,05 m)
SDSBKHD-010 | SOSBBKHD- | ¢ e Bulkhead
010
Cable
SDS-BKHD-M-
001
-003 N/A Male Bulkheads
-006
-010

98  Honeywell ® MICRO SWITCH Sensing and Control

Activator Cables

Issue 1 PK 80062

The activator comes with a mini-connector cable,
micro-connector cable, Quad /O Concentrator
cable, and a diagnostic tee. If needed, you can

order extra cables.

See passive and diagnostic tee catalog listings to
order adiagnostic tee. We recommend that you
mount a diagnostic tee permanently into each
Smart Distributed System bus for easy activator

installation.
Catalog Listing Description
Regular Duty
Mini connector cable
SDSACTA 6 ft. (1,83 m)
SDS-ACTB Micro connector cable 3 ft. (0,91 m)
SDSACTS 5-Pin European cable connector, 3ft.
(0.91m)
]
.
O
©
o
For application help: Call 1-800-537-6945 99
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Field Terminatable Plug And Receptacle
Connectors

The field terminatable plug and receptacle connec-
tors allow you to cut cable to a specified length.
These products provide you with the ability to cus-
tomize your cabling requirements and install con-
nectors where convenient.

Catalog Listing Description

SDSETCE Mini female field terminatable plug
connector

SDSETCM Mini male field terminatable
receptacle connector

Accessory (Multiport) Cables

Accessory cables come in two types: actuator and
sensor multiport. Use these cables to connect non-
Smart Distributed System devices to actuator or
sensor multiports. Use these yellow cables with
non-bus products.

100 Honeywell ® MICRO SWITCH Sensing and Control
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Actuator Multiport Cables

Use actuator multiport cables to connect non-
Smart Distributed System devices to actuator mul-
tiports. All are 3-pin.

MINI-MINI ACTUATOR MULTIPORT POWER/
OUTPUT CABLE

OT T
Bl
el

FEMALE END=STRAIGHT PLUG
MALE END=STRAIGHT PLUG

74
-

[ T

T
Wi
{1

X2t

DAV

|

v
0

Catalog Listing Description
84914-0070 3ft. (0,91 m)
84914-0071 6 ft. (1,83 m)
84914-0072 9ft. (2,74 m)
84914-0073 12 ft. (3,66 m)
84914-0074 20 ft. (6,10 m)
84914-0085 25 ft. (7,62 m)
84914-0086 50 ft. (15,24 m)

MINI MALE PIGTAIL ACTUATOR MULTIPORT
POWER/OUTPUT CABLE

T

MALE END=STRAIGHT PLUG

Catalog Listing Description
14341M11 3ft. (0,91 m)
14342M 12 6 ft. (1,83 m)
14343M11 9ft. (2,74 m)
14344M11 12 ft. (3,66 m)
14345M11 20 ft. (6,10 m)
14346M 11 25ft. (7,62 m)
14347M11 50 ft. (15,24 m)
For application help: Call 1-800-537-6945 101
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MINI MALE PIGTAIL ACTUATOR MULTIPORT MINI EEMALE PIGTAIL ACTUATOR MULTI-
POWER/OUTPUT CABLE PORT POWER/OUTPUT CABLE

(> 5
- (Jm—> i

L]

MALE END=RIGHT ANGLE PLUG L

Caidog Lising | Description FEMALE END=RIGHT ANGLE PLUG

14341K 11 3ft. (0,91 m)

14342K 11 61t (L83 m) Catalog Listing Description

14343K 11 9ft. (2,74 m) 14341K01 3ft. (091 m)

14344K 11 127t (3,66 m) 14342K01 6ft. (1,83m)

14345K 11 207t (6,10 m) 14343K01 9ft. (274m)

14346K 11 251t (7,62m) 14344K01 121t (3,66 m)

14347K 11 50 Tt. (15,24 m) 14345K01 20ft. (6,20 m)
14346K01 25Tt (7,62 m)
14347K01 50Tt (15,24 m)

MINI FEMALE PIGTAIL ACTUATOR MULTI-
PORT POWER/OUTPUT CABLE

[
o=
|

[

FEMALE END=STRAIGHT PLUG

Catalog Listing Description

14341IM01L 31t. (0,91 m)

14342M01 61t. (1,83 m)
- TR 9ft. (2,74 m) °
ol | 14344Mo1 121t (3,66 m) %
Ol [ 14345M01 201t. (6,10 m) o
B [ 14346M01 251t. (7,62m) 5
Sl | 14347M01 50 ft. (15,24 m) v4

102 Honeywell ® MICRO SWITCH Sensing and Control For application help: Call 1-800-537-6945 103
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Sensor Multiport Cables

Use sensor multiport cables to connect non-Smart
Distributed System devices to sensor multiports.
All are 4-pin.

MINI-MINI SENSOR MULTIPORT INPUT
CABLE

FEMALE END=STRAIGHT PLUG
MALE END=STRAIGHT PLUG

Issue 1 PK 80062

MINI MALE PIGTAIL SENSOR MULTIPORT
INPUT CABLE

> i

L]
MALE END=RIGHT ANGLE PLUG
Catalog Listing Description
14441K11 3ft. (0,91 m)
14442K11 6 ft. (1,83 m)
14443K 11 9ft. (2,74 m)
14444K 11 12 ft. (3,66 m)
14445K 11 20 ft. (6,10 m)
14446K 11 25 ft. (7,62 m)
14447K 11 50 ft. (15,24 m)

Catalog Listing Description
84914-0075 3ft. (0,91 m)
84914-0076 6 ft. (1,83 m)
84914-0077 9ft. (2,74 m)
84914-0078 12 ft. (3,66 m)
84914-0079 20 ft. (6,10 m)
84914-0080 25ft. (7,62 m)
84914-0081 50 ft. (15,24 m)

MINI MALE PIGTAIL SENSOR MULTIPORT
INPUT CABLE

MALE END=STRAIGHT PLUG

Catalog Listing Description
14441IM11 3ft. (0,91 m)
14442M11 6 ft. (1,83 m)
14443M11 9ft. (2,74 m)
14444M 11 12 ft. (3,66 m)
14445M11 20 ft. (6,10 m)
14446M 11 25 ft. (7,62 m)
14447M 11 50 ft. (15,24 m)

104 Honeywell ® MICRO SWITCH Sensing and Control

MICRO-MICRO SENSOR MULTIPORT INPUT
CABLE

i s I 1

FEMALE END=STRAIGHT PLUG
MALE END=STRAIGHT RECEPTACLE

Catalog Listing Description
84908-0165 3ft. (0,91 m) !
84908-0166 61t. (1,83 m) )
84908-0167 9ft. (2,74 m) O
84908-0168 121t (3,66 m) x
84908-0169 201t. (6,10 m)
84908-0200 251t. (7,62 m)
84908-0201 50 ft. (15,24 m)

For application help: Call 1-800-537-6945 105
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Communication Pair Physical Specifications

9020-806v8
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Physical Characteristics

MINI Specification

MICRO Specification

Conductor Pair Size 20 AWG 22 AWG

Insulation Color Conductor 1 (CAN_L) White White

Insulation Color Conductor 2 (CAN_H) Black Black

Insulation Type Foamed Polyethylene, Foamed Polyethylene,
Foamed Polyolefin, or Foamed Polyolefin, or
Foamed Polypropylene Foamed Polypropylene

Shield Al/Mylar Tape Helical Wrap Al/Mylar Tape Helical Wrap
(100% coverage, 25% (100% coverage, 25%
minimum lap, aluminum side minimum lap, aluminum side
of tape out) of tape out)

Twist (min) 5 twists/foot 5 twists/foot

Reference
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Communication Pair Electrical Specifications

Physical Characteristics

MINI Specification

MICRO Specification

Capacitance between Conductors (max) 15.0 pF/ft 15.0 pF/ft
DC Resistance 10Q/1000 ft 10€/1000 ft
Impedance 120Q + 10% at 1 MHz 120+ 10% at 1 MHz

Insulation Resistance (min)

10°Q

10°Q

Velocity of Propagation (min)

76% at 1 MHz

76% at 1 MHz

Power Pair Physical Specifications

Physical Characteristics

MINI Specification

MICRO Specification

Conductor Pair Size 16 AWG 22 AWG
Insulation Color Conductor 1 Brown Brown
Insulation Color Conductor 2 Blue Blue

Insulation Type Foamed Polyethylene, Foamed Polyethylene,
Foamed Polyolefin, or Foamed Polyolefin, or
Foamed Polypropylene Foamed Polypropylene

Shield Al/Mylar Tape Helica Wrap Al/Mylar Tape Helical Wrap
(100% coverage, 25% (100% coverage, 25%
minimum lap, aluminum side minimum lap, aluminum side
of tape out) of tape out)

Twist (min) 5 twists/foot 5 twists/foot

Reference
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Power Pair Physical Specifications (continued)

Physical Characteristics

MINI Specification

MICRO Specification

Resistance (max)

4.3Q/1000 ft

4.3Q/1000 ft

Power Pair Electrical Specifications

Physical Characteristics

MINI Specification

MICRO Specification

Conductor Size

20 AWG stranded, tinned
copper

22 AWG stranded, tinned
copper

Resistance (max)

10Q/1000 ft

17Q/1000 ft

Reference
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Numerics
4-pinmicroconnector .................. 86, 89
5-pinmini connector ............. 29, 83, 86, 89
A
ACPOWE ... e 17
ACWINNG ..o 19, 26
Accessorycabinet.................. ... 19
Activator . ................ 25, 33, 35, 36, 37, 69
Addressdevices ........... . i 25
Aligningdevices. ............. 10, 14, 15, 32, 33
Attributes ... 36, 39
Busloadimpact . ...................... 53
Configure ..., 35
Bt 35
Autobaud ......................... 50,53, 71
B
Baudrate ............ ... 84
Bendradius........................ 42,43, 52
BOB
See Break-out box
Branch ........ ... i 77
Branchcables ...................... 23, 31, 37
Branchlocation .......................... 13
Break-outbox (BOB) ................ 41, 43, 47
Buildpandls ................. ... ... ... 14
Bulkheadcable ........................ 19, 20
Bulkhead connector ....................... 21
BUS ... 24,25,37, 77
Cable ................. ... ... 4,23, 83
Cablecolorcode ................... 86, 89
Connections . . .. ...oco it 19
Conventiona wiring ................... 29
Layout .......... .. ... 13
Length ... 52
Pairs...... ... 19
Power ............... 17, 29, 49, 50, 86, 89
Resistance .............ccoviiinn... 58
Resistanceacross..............ccovuvn.. 43
Routing with Quick Connect Cable ....... 31

For application help: Call 1-800-537-6945 117
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Shielding .......................... 86, 89
Connectiontoground ............... 19
Speed. ... .. 50, 52, 84
Traffic ... 65
BussOff ... .. 56
C
Cable ... 5, 10, 18, 83
ACCESSOIY . ovii et et 100
Activator ......... o 99
Actuator multiport .................... 101
Branch...................... 31,37, 84,91
Bulk......ooi 9
Buscommunications. ................... 89
Buspower .......... ... 89
Colorcode...........ooiiiiit. 86, 89
Connections
Quickconnect ..................... 31
Hardwire ........ ... ..ot 25
Length......................... 13, 23,84
MICIO. ..o 31
Micro male pigtail sensor multiport .. .. ... 106
Micro-micro sensor multiportinput .. .. ... 105
Mini. .. 31
Mini female pigtail actuator multiport power/
output ................... 102, 103
Mini male pigtail actuator multiport power/
output ................... 101, 102
Mini male pigtail sensor multiport input .. 104,
105
Mini-min actuator multiport power/output . .101
Mini-mini sensor multiport input ......... 104
PCControl ............ ... 9
Pigtaill .......... ... . il 92,93
Pigtail branch .......... ... ... ... .... 91
Plug-and-Play ...................... 22,88
Quickconnect ...................... 22,83
Right-angle female micro connector ....... 92
Right-angle female mini connector ... .. 90, 92
Sensor multiport ............. . 104
Shiding . ............. .. L 83, 89
Straight femalemicro ................... 91

118 Honeywell ® MICRO SWITCH Sensing and Control
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Straight female mini connector . ... .... 90, 91
Straight male mini connector ... 90, 91, 92, 93
Trunk ... 90
CAN ... 5,6, 61, 77, 84, 88
Commissionsystem ................. 10, 40, 41
Commissioning Checklist .................. 52
CommuNiCationS. . ... ..ot 5
Communicationsproblems. ................. 64
Configuresystem . ...............c.coo... 10, 35
Connections
Bulkhead .......... ... ... ... ... ... 43
Hardwired .......... ... ... ... ... .... 43
Pigtaill ...... .. o 43
Plug-and-play ..................... 31,42
Connectors
Bulkheak ............................ 98
Dustcaps .......coviii 97
Fieldterminated ...................... 22
Strainrelief .......... ... L 31
Control cabinet ........................... 20
Control panels
Buildandinstall ................ 15, 16, 17
Layout .......... .. ... 13
Controller .................... 4,17, 24, 25, 26
Setup ... 35, 38, 39

Controller Area Network (CAN) protocol
See CAN

Controllers
Non-Honeywell ....................... 73
D
DCpower ... ..o e 29
DeVICE . .ot 78
Address . ... 37
Align ..o 46
Attributes ... ................ 36, 39, 51, 53
Cabinet .......... ... ... . il 21
Configure ..................... 35, 36, 37
Diagnostics ..o 5
Failstorespond ....................... 56
Location ........... ..., 13
Mountandalign ...................... 33
For application help: Call 1-800-537-6945 119
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Operation erratic, intermittent . ........... 56

Power requirements .................... 13

Reactiontime ......................... 53
Digital multimeter (DMM) ............ 41, 43, 47
DMM

See Digital multimeter
Documentsystem.....................oo... 10
DuplicateNode ............ ... ... oo... 56
Dust cap

MICrO. .o 97

Mini ... 97
E
Earthground ............................. 18
Electrical load

See Load
E-mailaddress . ... 7
EMI o 65
Enrollment ......... ... i 71
Error100 ....... ... ... . 72,74
Error20 ......... ... . 72,74
Errord40 .......... .. .. 56, 72, 74
Error80 ......... . .. 72,74
Errorframes ......... ... .. i 62
F
Field Terminatable Connectors ... ..... 22,29, 100
Fuse ... .. 18
G
GE Fanuc/Horner Electric90/30 .............. 38
Global Diagnostic Register ............... 72,73
H
Hand-Held Activator ........... 33, 35, 36, 37, 69
Hardwirecable . ......... .. ... ... ... ... .... 25
Hardwired connections ...................... 5
Hardwiring ........... ... ..o, 22
Honeywsell

CAN Error Monitor .................... 69
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Customer ResponseCenter .............. 66
Hand-Held Activator . ... ... 33, 35, 36, 37, 69
Interface Terminal Strip ... ............. 38
Network Manager ..................... 65
PCB20 ... 38
PC InterfaceCard .................. 69, 71
SDSMON ... 69
Smart Control™® .. ... 38
Honeywell VME Interface .................. 38
Hostbaudrate.............. ... ..., 52
I
I/Ointerfaces ..., 4
Install
Cable .................. ... 14, 15, 22, 23
Components .............. ... ... 10, 14
Panels ........... ... ... 10, 14
TEES .ot 14, 15, 22, 23
Interface card
Internal resistor ..., 25
Internete-mail address .. .................... 7
L
Loads ................... 37,42, 45, 46,52, 78
Logical address. . ..., 78
Logical device ......... ... .. i, 78
Logicalstate ... 79
M
Machinelayout ........................... 13
Micro cable
Bendradius .................... 42, 43, 52
Microcables ............ ... .. ... 31
MiniCable ............. ... ... ... 31
Mini cable
Bendradius ....................
Missing Nodeerrors . ...................
Motor control cabinet . .....................
Mountdevices .......... ...,
Multiple binary object .....................
Multiple embedded object
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N
Needsanalysis ............. ... 2,13
Network ...... ... 79
Network data .................ccooiiian.. 79
Network errors . ... 56
Network Manager ................... 39, 53, 65
Network variable .......................... 79
Node ... 79
NOtiCE . .. 3
O
Objectmodel ........... ... ... ... .. ... 80
Output ... 80
P
Panel layout ............ ... .. ... 17
PCcable ... 20
Physical component ............. ... ... ... .. 80
Physical Layer specification .................. 6
Pigtailcable .................. 19, 20, 21, 22, 29
PLC 37,39
PLCDirect405 ... 38
Plug-and-play
Connections ........... i 45
Polarity ... 47
Power
Consumption . ..........coviiiiinin... 17
Pair .. 19
SeqUENCING .« .o vt 74
Powercycle ........ .. i 80
Power supply ............ 4,13, 17, 24, 25, 26, 46
BUS ... 20
Cabinet ............. .. i 18, 19
Considerations .............. ... oo 27
SIZINGg ... 49
Voltages .............. .. ... 46, 49, 58
Powerup ........ccoiiiiii 80
Power Up Checklist ............... 10, 40, 46, 47
Pre-Control Program Execution Checklist 10, 40, 50,
.............................. 51
Pre-installation planning ..................... 2
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Pre-Power Up Checklist ........ 10, 40, 41, 42, 43
Q
Quick connect cable connections . ............ 31
Quick connect hardware . . ................... 5
R
Register ... 80
S
Screw-terminal connections . ................ 42
SDSTOOLS . ... 65, 73
SEIVICE ..t e 7
Setattributes . ........ .. 35
SetupController ....................... 38, 39
Shield
Drain-wire .................. 18, 42, 43, 52
Power supply cabinet .................. 28
SemensSE .. ... 38
Smartdevices .......... .. i 4,5
Smart Distributed System
Controller .......... ... ... ... ..... 47
Host ... 80
Interfacecard . .............. ... .. ... 39
Network Manager .................. 39,53
Strainrelief ... 21
Systemdesign. ... 2,13
System Integration ..................... 10, 40
SYStemMpoOwWer . ... 5
T
Technical Support ......................... 7
TEES it 10, 23, 31, 81, 83
Diagnostic ...........coviiiiiia.. 95
Mounting . ........oouiviiiiienaen.. 30
Passive . ... 95
Terminal blocks ....................... 22,29
Termina strip ..........cocovii... 21,26
Terminating resistors 4, 23, 24, 25, 26, 42, 43, 47, 52,
............................. 81
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Terminationcaps ...............cocou.n. 96
Terminationcap ..., 25, 96
TIPS oo 3
Topology ......coviii 81, 88
Trafficload . ........co oo 50, 51
TransSmisSSioONrate .. ..o oot e e e 84
Trunk ... 81
V
Vector CANalyzer ........... ... it 69
Voltagedrop ... 81
W
Wiringdiagram ............ ... ... ... 13,17
World WideWebaddress .................... 7
WWWaddress . .....coo i 7
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Sales and Service

Honeywell servesits customers through a world-
wide network of sales offices and distributors.
Contact a nearby sales office for application assis-
tance, current specifications, pricing, or the name
of the nearest authorized distributor.

Or contact:

MICRO SWITCH
Honeywell, Inc.

11 W. Spring Street
Freeport, Illinois 61032

For application assistance:
1-800-537-6945 USA
1-800-737-3360 Canada
1-815-235-6847 I nternational

INTERNET E-MAIL ADDRESS
info@micro.honeywell.com

INTERNET WORLD WIDE WEB
ADDRESSES
http://www.honeywell.com/sensing/
http://www.honeywell.com/sensing/prodinfo/sds/

While we provide application assistance for
Honeywell products, personally and through our
literature, it is up to the customer to determine the
suitability of the product in the application.
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MICRO SWITCH
Honeywell Inc.

11 West Spring St.
Freeport, IL 61032

U.S. 800-537-6945
Canada 800-737-3360
International 815-235-6847




