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Preface

This book describes the features, installation, and operation of the Series 90™-30
Enhanced Genius Communications Module.

Contents of this Manual

This book contains the following chapters:

Chapter 1. Introduction: describes the capabilities and appearance ¢ the i.nhanced
Genius Communications Module and lists its specifications.

Chapter 2. Hardware Installations: explains how to insts%.Jr . " mo’ e an Enhanced
Genius Communications Module and how to remove a_d rep’ace the module’s Terminal
Assembly: This chapter also explains how to choose and . »sta! the bus cable, and how to
install an optional connector for a Genius Hand-h 1d Monitor.

Chapter 3. Operation and Timing: explair. hc = th » GCM+ sends, receives, and
allocates Global Data. It also describes how « ther <. vices on the bus handle GCM+
Global Data and explains how to estim’iic he "PU s veep time and bus scan time
contribution of the GCM+.

Chapter 4. Configuration: descr.ves he wdule’s selectable features and summarizes
configuration steps for a Hand- eld I’ og1 mmer.

Chapter 5. Diagnostics:descr. »es' e diagnostics features of the Enhanced Genius
Communications Module

Appendix A< Char <t ‘“ics of the Genius Bus.
Appendix 3. C/.npa.on of the GCM+ and GCM.

Changesin his \'ercion of the Manual

GFK-0695A

7 aisn ».ual has been extensively revised and reorganized. Major changes include:
1. Information on bus cable types has been updated and expanded.
2. Information on bus installation has been expanded.

3. Information specific to the Logicmaster 90 programming and configuration
software has been removed.

4. The module configuration chapter has been restructured to include Hand-held
Programmer configuration steps with parameter definitions.

5. An appendix detailing the electrical characteristics of the bus has been added.
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Preface

Related Publications

For more information, refer to the following publications:

Series 90-30 Installation and Operation Manual (GFK-0356): This manual is the primary
reference for information about the Series 90-30 PLC.

Hand-held Programmer User’s Manual (GFK-0402): This book describes the Hand-held
Programmer displays, and explains operator procedures for module confizuration,
programming, and data monitoring.

Logicmaster 90-30 Software User’s Manual: This manual explains hov( o ux  the
Logicmaster 90-30 software for programming and configuring a Seric + 90-2) PLC.

Genius I/O System User’s Manual (GEK-90486-1): Reference [ 1anua  for system
designers, programmers, and others involved in integrati".; G »ius' /O products in a
PLC or host computer environment. This book provide  a system overview, and
describes the types of systems that can be created using \ ’enit s products. Datagrams,
Global Data, and data formats are defined.

We Welcome Your Comments and Sug es..ons

At GE Fanuc automation, we strizzw*o ¢ odu _e quality technical documentation. After
you have used this manual, plo:se ta e a ‘ew moments to complete and return the
Reader’s Comment Card lecate. on t e ne <t page.

Jeanne Grimsby

Senior Technical Writer
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Chapter

1

Overview

GFK-0695A

Introduction

The Series 90 ™ -30 Enhanced Genius Communications’ viodulc “Z693CMM302) is an
intelligent module that provides automatic “global data .com 1unications between a
Series 90-30 PLC and up to 31 other devices on a Cenius L 2

The Enhanced Genius Communications }"odxle (¢ CM?) can be located in any standard
Series 90-30 CPU rack, I/ Orack, or remotel, Dral'-

Two or more GCM+ modules can be ir'sta. >d" 1 a Se ties 90-30 PLC. Each GCM+ has its
own Genius bus, which can serve up 31 a 'didonal devices. That means a Series 90-30
PLC equipped with two GCM+ Zdul = c71 exchange global data with as many as 62
other Genius devices automati’ lly.

Series 90-30 HHP Series 90-70

Computer Used
for Data Monitoring

[T

> 13]jodiuo) sng

|| Genius Bus \ [
\ o=
Computer Used ——

for Programming
N : ) N\
and Configuration |// ! \I

The illustration above represents a Series 90-30 PLC with an Enhanced Genius
Communications Module that can exchange Global Data with a Series 90-70 PLC and a
computer equipped with a PCIM card. The diagram also shows a Hand-held
Programmer and a computer, both of which can be used to configure the Series 90-30
PLC and GCM+. The GCM+ can monitor input data from 1/O devices; however, it
cannot control I/ O devices.
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Module Description

The GCM+ is a standard Series 90-30 PLC module. It plugs easily into the PLC’s
backplate. The latch on the bottom of the module secures it in position.

The module’s Terminal Assembly, with its protective hinged cover, is removable. Bus
connections are made to the Terminal Assembly and routed out through the bottom. The
Terminal Assembly can be removed without breaking the bus and disrupting Genius
communications if appropriately installed as described in chapter 2.

d a43394

oK
(LED)

COMM K
[(S))

134

AREMOVABLE
[ TERMINAL
ASSEMBLY

_HINGED
COVER

LATCH

There are no DIP switchi s orj. mp s to set on the module. Its configuration is
completed using the " anc ‘hel i Programmer or system programming software. A
GCM+ can p i bel onficurc with a Genius Hand-held Monitor.

LEDs

LEDR "0 the -ont of the GCM+ module indicate its operating status, and the status of
¢/ nmunic tio. s between the module and the Series 90-30 PLC.
OK indicates that the GCM+ has passed its powerup test and is operating.
COHMi” indicates that the GCM+ is configured and is transmitting or receiving
global data.

If either OK or COMM is off or blinking, look for the following causes:

OKLED COMM LED Indicates:

ON ON Normal operation

ON Blinking Intermittent bus operation

Synchronous Synchronous | Genius Bus Address conflict

blinking blinking

ON OFF Module not configured, or no

communications
OFF OFF No power or fatal powerup error

Series 90 ™ -30 Enhanced Genius® Communications Module User’s Manual —
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Module Specifications

Ordering information

Moduletype

Quantity perPLC
Currentconsumption
Global datalength per GCM+

Transmitted:
Received:

Series 90-30PLC, memory types for
globaldata

1C693CMM302

Series 90-30 PLC module, providing Genius

Global Data communications with up to 31 other devices.
Upto2

<300mA at +5VDC

Up to 128 bytes.
Up to 128 bytes each from up to 31 of’

%G, Bl 70Q, BAL %AQ, SR

dev. es.

LEDs OK, COMM
Softwarediagnostics Status bits, Fault Reporting o Serie 90-70 PLC
Environmental:
Operating temperature 0°C to +60°C (+32°. to +1 0°F)
Storage temperature -25 °C to +702C (- 15 7-+_ +158°F)
Humidity 5% ta 95% (nc :—condensing)
Vibrationandshock 0.2inc 2 dic lac ment5Hz to 10Hz

1G10E to20™ z
5C*OMs 'uratic

Compatibility

Series 90-30
PLC

Series 90 0
PLC

Series Six
PLC

Genius

Hand-held
Monitor

Genius 1/0
Blocks

GFK-0695A

Specific equipment or softw re  ersic 1s rejuired for compatibility with the GCM+
module are listed below,

CPU: The GCM+ m<uaule « '\n!e used with CPU models: IC693CPU311K, 321K, 331L or
later. Other .U n' »d«""man pe any version. The CPU firmware must be rel. 3.5 or later.

Logicmas »r90-" Jso”*v.re: rel. 3.5 (IC641SWP301L, 304], 306E 307F) or later is required.

Geni=~Con aunications Module: The GCM+ cannot be installed in a Series 90-30 PLC
th<.also. s a Genius Communications Module (IC693CMM301). However, that module
ce be loca =d 1.1 another PLC on the bus, and it may exchange global data with a
SC 1+ Ar pendix B compares the features of the GCM+ with those of the GCM.

] as C ~_roller: v. 3.0 (IC697BEM731D) or later is required. If the Series 90-70 PLC will
receive fault reports from the GCM+, the bus controller must be v. 4.0 (IC697BEM731F)
or later. If Logicmaster 90-70 Software is used, it must be version 4.0 or later.

Bus Controller: To exchange global data with a GCM+, the Series Six Bus Controller
must be catalog number IC660CBB902F / 903F (firmware version 1.5), or later.

A Genius Hand-held Monitor can be used to display: the GCM+ Bus Address, its
software version, and the Series Six register address configured for global data. HHM
version IC660HHMS501H (rev. 4.5) or later is required. There is no Hand-held Monitor
connector on the GCM+ module, but a Hand-held Monitor may communicate with the
GCM+ while connected to any other device on the bus. Optionally, an additional HHM
mating connector can be installed on the bus near the GCM+.

Genius I/ O blocks may be present on the same bus. However, the GCM+ is not
compatible with older “phase” A blocks; they should not be installed on the same bus.

Chapter 1 Introduction 1-3



Global Data for the GCM+

Global data is data that is transmitted automatically and repeatedly, allowing the
formation of a shared database. The GCM+ can exchange global data with any other
PLC or host computer in the bus.

Each bus scan, a GCM+ module can send up to 128 bytes of global data from exactly one
of the following: %I, %Q, %G, %Al %AQ, or %R memory in the Series 90-30 PLC.
Because the global data is broadcast, the same data is available to all other global data

devices on the bus.

+HAQY

+HAQ9

I

i

AD9

global data

I

1l

+AQY

.

l N 1
[ ob_ data

]

C

F

Yy,

Conversely, each bus scan the GCM+ module can pass tc the’ “PU up to 128 bytes of

global data each from up to 31 other devices on tk.» bus. If the Series 90-30 PLC does not
need certain global data that is being sent the.GCi T+ ca 1 easily be configured to ignore
all or part of any global data message.

l

li?

+HADH

global data J

Incoming glokal di ca can b iaced in %1, %Q, %G, %Al %AQ, or %R memory in the
Series 90-37 ZLC. Oue de: tination per incoming message is permitted.

For the Ser. 's7U-30 PLC, no special programming is needed to start or stop global data.

Chpter . =xp ains how global data passes between the Series 90-30 PLC and a GCM+
n. dule. It lso Jdescribes operation of the Genius bus scan, and explains how to estimate

~lo. 2l date iming.

Diagno.tirs Pruvided by the GCM+

The GCM+ provides two kinds of diagnostic information. (For more information about
these diagnostics features, see chapter 5).

1-4

Status Bits: The GCM+ uses 32 status bits in %I memory to indicate the presence or
absence of each device on the bus. The status bits also verify operation of the GCM+
itself. Each bit represents one bus device, from bus address 0 in the LSB to bus address 31

in the MSB.

Fault Reports: If this feature is enabled by configuration, the GCM+ will send fault
reports to be monitored by a Series 90-70 PLC on the bus. Among the diagnostic
information available is the addition or loss of a rack in the Series 90-30 PLC, and the
addition or loss of a module. Each Series 90-30 PLC is treated as a remote drop by the

Series 90-70 PLC.

Series 90 ™ -30 Enhanced Genius® Communications Module User’s Manual —
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Some Special Applications

In addition to basic global data exchange, the GCM+ module can be used for
applications such as:

®m  Data monitoring by a personal or industrial computer.
®  Monitoring data from I/Oblocks.
®  Communications among devices on the bus.

®  Emulating remote I/ O for the Series 90-30 by allowing another device»n the bus to
read input data and control output data in a Series 90-30 PL.C.

Data Monitoring by a Computer

GFK-0695A

In the example system below, there are two Series 90-30 PLCt a Ser s 90-70 PLC, and a
host computer on a bus. Each bus scan, the Series 90-70 7 LC se. dsine global data
message to communicate with both of the Series 90-30 1 .Cs. | ach of the Series 90-30
PLCs sends one global data message to communicate wic .th’ Series 90-70 PLC and with
the other Series 90-30. The host computer acts as ¢ monitor, and reads all global data.

mm o
L 1  —N

L 4 h
global data E aba ~|aE| global data

In this system:

m  The S 1es 90:70 PLC broadcasts 100 bytes of global data each bus scan. Within this
100 by »s.<.ie first ol bytes is data for one Series 90-30 PLC, and the last 40 bytes is
A for e other Series 90-30 PLC.

& EachS ries 90-30 PLC places the corresponding portion of the data received from
“he Ser >s 90-70 PLC directly into its host PLC’s memory, and discards the rest.

I Bu 'k series 90-30 PLCs send 50 bytes of global data.

m  Each Series 90-30 PLC listens to 10 bytes of the other’s global data and discards the
rest.

m  The Series 90-70 PLC automatically receives all Global Data from both Series 90-30
PLCs.

Configuration

Because each of these GCM+ modules receives much more incoming global data than
its host PLC needs, the GCM+ module’s offset and length configuration features are
used to discard the extra data. For configuration details, see chapter 4.
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Monitoring Inputs from I/O Blocks

1-6

Devices on a bus may include Genius I/ O blocks which are under the control of another
type of host (either a PLC or computer). The GCM+ cannot be used to control I/O
blocks. However, it is possible for the Series 90-30 PLC to monitor the input data that is
broadcastby individual I/ Oblocks.

=
i

In this system:
m  The Series 90-70 PLC controls the operation of the I/« bla ks.

m  The Series 90-30 PLCs listen to input data fron the 1/O blocks, but cannot control
their outputs.

m  All three PLCs exchange global datavith »ach ¢ her.

Configuration

The Series 90-30 PLC will recei » the | 1pu data from block if the block’s bus address
(SBA) is assigned a length d. -iny ~or.iguration of the GCM+ module. See chapter 4 for
configuration instructiof s.

Series 90 ™ -30 Enhanced Genius® Communications Module User’s Manual — GFK-0695A
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Communications Among Bus Devices

GFK-0695A

In the system represented below, four Series 90-30 PLCs exchange communications via
GCM+ modules. Every bus scan, each Series 90-30 sends global data to all of the others.
Using the message length and offset configuration features of the GCM+, each of the
other Series 90-30s is able to read a designated 8-byte section of the message and
discard the rest.

4* 8 bytes ‘ 8 bytes ‘ 8 bytes ‘

In this example, each Series 90-30 PLC sends its global da.“/om output (%Q) memory,
and places incoming global data into input (%I) m morv.

Output Input : 'nput Input
Table Tab e able Talble

)

= A A

%byl s | gbyes ‘ 8 bytes ‘

The illustrat’ uns re, =oer - the global data transmission for one Series 90-30 PLC. In the
same bus( can, ‘e three/uther PLCS also send global data which is read by the others in
the same w v

C nfigura on

« or. zurz .on for this type of application is explained in chapter 4.
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Using Global Data Communications to Emulate Remote 1/0

1-8

In this example, four Series 90-30 PLCs exchange data from their I/ O tables. One of the
PLCs sends output data to the others and receives input data from them in return. Here,
the device sending outputs is a Series 90-30 PLC. The device sending outputs could also
be a Series 90-70 PLC, a host computer, or a Series Six or Series Five PLC.

PLC Sends Outputs (example)

Every bus scan, the device that controls outputs sends global data. Each of the other
PLCs reads its own 8-byte section of the message and discards the rest.

Device that Sends Outputs

I I I 0

0 lim| 00

o A
4* 8 bytes ‘ 8 bytes ‘ 8byttj

Because the first PLC sends global data fro1. its ¢« »ut table to the output tables of the
other PLCs, it can actually control the ¢**mr F. Cs’ ot tput devices.

Device that Sends Outputs

Output LTtp\ 3 Output Output
Table 1 ble Table Table

Lo N\ N | |
| ’4\ A A

| » 8 bytes ‘ 8 bytes ‘ 8 bytes ‘

C qerPLC St :d Inputs

At ysam’ bus scan, each of the other PLCs sends data from its own input table to the
f :stT. @ s input table. The application program in the first PLC can act on these global
data inputs as though they were inputs from its own PLC system.

Device that Sends Outputs

i ] ] ]
m| 0 il 0o
| | | |
« < | < |

inputs sent as global data

Configuration

Configuration for this type of application is explained in chapter 4.

Series 90 ™ -30 Enhanced Genius® Communications Module User’s Manual — GFK-0695A
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Chapter Hardware Installation

2

This chapter explains how to:

install and remove a GCM+ module

remove and install the module’s Terminal Assembly

select and install the Bus Cable

connect and terminate the communications bus

plan system wiring installation and protect against I vhtm 1g surges
install a separate Genius Hand-held Monitor { onnectc. "on the bus

Module Installation and Removal

The GCM+ module may be installed(- nd re no ed {.. the same manner as all other
Series 90-30 modules. Power mustbe \FF v hen installing or removing the module.

Module Installation

To install the GCM+ mo. ‘ule i1 the Series 90-30 PLC backplate:

1. Grasp thesmod .ile with /¢ terminal board toward you and the rear hook facing away
from ye ..

2. Align. e~ .odule with the desired base slot and connector. Tilt the module upward
arhat t. = top rear hook on the module engages the slot on the baseplate.

3. Swing he . .odule downward until the connectors mate and the locking lever on
the bot b>m of the module snaps into place, engaging the baseplate notch.

a43055

Note the slot number; this number must be entered when the module is configured.

GFK-0695A 2-1



Module Removal

The module can be removed without powering down the communications bus,
provided the incoming and outgoing Serial 1 wires have been connected to one terminal
and the Serial 2 wires have been connected to one terminal or jumpered as described on
the next page. If this has been done, do not disconnect the bus cable or any terminating
resistor. Remove the Terminal Assembly from the front of the GCM+ carefully. Avoid
contact with exposed cable wiring. Place the Terminal Assembly, with the bus wiring still
attached, in a protected location.

Caution

If exposed wiring comes in contact with conductive m~‘~ria  dat« on
the bus may be corrupted, possibly causing the systc m to . hu. down.

If the rest of the bus is powered down, the bus wiring ca' ve re mor ed from the module.
To remove the module:

1. Locate the release lever on the bottom of the 1 odule. Firmly press itup toward the
module.

2. While holding the module firmly at the v ‘o, coi. inue fully depressing the release
lever and swing the module upwa .d.

3. Disengage the hook at the toraf tI. » me lule by raising the module up and moving
it away from the baseplate

a43056
W
U
T ¢ t
PRESS
RELEASELEVER

Note

If the Genius bus is operating at 76.8Kbaud, the bus must be properly
terminated before powering-up the GCM+ module.

The module will not power up on an unterminated bus at 76.8Kbaud.

Series 90 ™ -30 Enhanced Genius® Communications Module User’s Manual — GFK-0695A
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Terminal Assembly Removal and Installation

The Terminal Assembly of all Series 90-30 modules can be removed or installed from
the module as described below.

Terminal Assembly Removal

1. Open the hinged cover on the front of the module.

2. There is a jacking lever above the wiring terminals, on the left. Push this lever
upward to release the terminal block.

a43061

JACKING
LEVER [

3. Grasp the narrovar p :ll-t w located at the right of the retaining tab. Pull the tab
toward y7u ur il the co.lacts have separated from the module housing and the

hook b5 disengaged
PULL/\MSﬂS
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Terminal Assembly Installation

To replace the Terminal Assembly, follow the steps below. If wiring is already in place, be
sure that the Terminal Assembly is being connected to the proper type of module.

Caution

Check the label on the hinged door and the label on the module to be
sure they match. If a wired Terminal Assembly is installed on the
wrong module type, damage to the module may result.

1. If the pull tab at the top of the Terminal Assembly is extended, ptsh *bac.. Close
the Terminal Assembly door.

2. Place the hook at the bottom of the Terminal Assembly in o the ~o1 esponding slot at
the bottom of the module.

3. Pivot the Terminal Assembly upward and firmly pr ss it i to position.

4. Open the door and check to be sure that the 1{tch is seciiely holding the Terminal
Assembly in place.

‘ a43062
| ]
- @,

REFER TO TEXT FOR
INSTALLATION PROCEDURE
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Bus Cable Selection

The Genius bus is a shielded twisted-pair wire, daisy-chained from block to block and terminated at both
ends. Proper cable selection is critical to successful operation of the system.

Each bus in the system can be any cable type listed in the table below. Do not mix cables of different impedance,
regardless of cable run length. Do not mix cable types in long and or noisy installations.. Other, small-size twisted
pair shielded wire of unspecified impedance can be used for short runs of 50 feet or less, using 75 ohm
terminations. Selection of wire type may be limited by local and national codes and industry standards. Consult
the cable manufacturer to determine the cable’s suitability for a particular type of installation.

Conservative wiring practices and national and local codes require physical separation between control cir-
cuits and power distribution or motor power. Refer to sections 430 and 725 of the Nation . =ctric Code. Also
refer to Appendix A for more detailed information about the bus.

Cable # NEC Outer Terminating | Numberof | Dielectric/| Ambient| Mavimui Leng.hCableRun,
&Make | (USA) | Diameter| Resistor® Conduc Voltage Temp fee. ‘me ~rsatbaudrate
Type -10%t0+20% tors/ Rating Rating | | |
1/2 Watt AWG 1L .6s | | 53.6e| 76.8 | 38.4e
(A)9823 none .350in 150 ohms 2/ #22 30v 60C 2090tt | 3500ft | 4500ft | 7500ft
(C)459%6 CL2 8.89mm 6/ hrm | 106Im | 1364m | 2283m
(M)M39240 CM
(B)89182 CL2P .322in 150 ohms 2/ #22 150v 200C 2000ft | 3500ft | 4500ft | 7500ft
8.18mm \ 606m | 1061m | 1364m | 2283m
(B)9841 CM .270in 120 ohms 2/ #4 30 0C 1000ft | 1500ft | 2500ft | 3500ft
(M)M3993 CL2 6.86mm A 303m | 455m | 758m | 1061m
(A)9818C CL2 .330in 100 ohms 2/ #0 30 7 £ C 1500ft | 2500ft | 3500ft | 6000ft
(B)9207 CM 8.38mm 455m 758m | 1061m | 1818m
(MM4270 | CM ~\
(A)9109 CL2P .282in 100 ohms 24020 50v 200C 1500ft | 2500ft | 3500ft | 6000ft
(B)89207 CM 7.16mm 455m 758m | 1061m | 1818m
(C)4798 *
(M)M44270 | CMP A
(A)9818D none .330in 100 ohms 2,20 1500ft | 2500ft | 3500ft | 6000ft
(B)9815 * 8.38mm L 455m 758m | 1061m | 1818m
(0)911264 none .260in 100 ok 2 [ #22 flex- 250V 80C 1500ft | 2000ft | 3000ft | 4500ft
* 6.60 mm ing 455m | 606m | 909m | 1364m
(E)532185 CM approx .50in J0ohms 4 pairs #24 >150V 80C 1500ft | 2000ft | 3000ft | 4500ft
BBDN (12 4 2) (solid) 455m | 606m 909m | 1364m
(A)9818 * .315in 10 ohms 4 (two pair) 150v 60C 1200ft | 1700ft | 3000ft | 4500ft
(B)9855 CM ' 00mm #22 364m | 516m | 909m | 1364m
(M)M4230 CM A ‘
(A)9110 n ae 2, n 100 ohms 4 (two pair) 150v 200C 1200ft | 1700ft | 3000ft | 4500ft
(B)89696 ‘MP 6.961. #22 364m | 516m | 909m | 1364m
(B)89855 | (AP
(A)9814C) noi .243in 75 ohms 2/ #0 150v 60C 800ft 1500ft | 2500ft | 3500ft
(B)9463 CM 6.17mm 242m | 455m 758m | 1061m
(M)M4154 CL2
(A)5902C none .244in 75 ohms 4 (two pair) 300v 80C 200ft 500ft | 1200ft | 2500ft
(B)9302 CM 6.20mm #22 60m 152m | 333m 758m
(M)M17002 CM

Notes: A = Alpha, B = Belden, C = Consolidated, E = Essex, M = Manhattan, O = Olflex
® = Limited to 16 taps at 38.4 Kbaud
* = not known
**= Suitable for applications requiring high flexibility continuous flex or vibration.

NEC classes are based on data obtained from manufacturers and are subject to change. CANADIAN CEC
codes are generally similar. Other countries may vary. The serial bus can be treated as a Class 2 circuit when
appropriate wiring practices are followed. Maximum available bus lengths may be affected when installation
requires the high voltage rated CM (Communications) rating. CM types can replace CL2, but not vice versa.
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Using Other Cable Types

The cable types listed in the preceding table are recommended for use. If the cable types
listed above are not available, the cable selected must meet the following guidelines.

1. High quality construction. Most important is uniformity of cross section along the
length of the cable. Poor quality cable may cause signal distortion, and increase the
possibility of damage during installation.

2. Precision-twisted shielded wire of EIA R5422 standard type, having a uniform
number of twists per unit of length. In a catalog, this type of cable may also be listed
as twinaxial cable, data cable, or computer cable.

3. Relatively high characteristic impedance; 100 to 150 ohms is best: " ohn. .is the
minimum recommended.

4. Low capacitance between wires, typically less than 20pF /f< 5t 9p. '/ meter). This
may be accomplished by inner dielectrics of foamed type, usual 7 polypropylene or
polyethylene, having a low dielectric constant. Alter .. ivi 'y, th : conductors may be
spaced relatively far apart. Lower impedance types have smaller cross—sections, and
provide easier wiring for shorter total transmission ¢ stan es.

5. Shield coverage of 95% or more. Solid. foil witi an overlapped folded seam and drain
wire is best. Braided copper is less des. ab. :sp ral wound foil is least desirable.

6. An outer jacket that provides appro=riat. oroteq ion, such as water, oil, or chemical
resistance. While PVC materials azn be 'se in r any installations, Teflon,
polyethelene, or polypropylene a1 usu: ly more durable.

7. Electrical characteristics: ¢! le m au. cturers’ information about pulse rise time and
NRZ data rate is useful {or ¢ mps 'ing able types. The Genius bit consists of three
AC pulses; the equivalent NR. it rate is about three times as great.

For assistance in select=ya ¢ ‘ble ype, p.ease consult your local GE Fanuc application engineer.

Bus Length

Baud Rat.

T e maxir un. Hus length for shielded, twisted-pair cable is 7500 feet. Some cable types
arc restrict 1 to shorter bus lengths. If the application requires greater bus length, fiber
ot cab! and modems can be used. For more information, see the Genius I/O System
¢ 1d Ce +wunications Manual.

Selection

The bus length determines which baud rate may be selected. A Genius bus can operate
at one of four baud rates: 153.6 Kbaud standard, 153.6 Kbaud extended, 76.8 Kbaud, or
38.4 Kbaud. The baud rate selected should be indicated on all devices, especially if
different busses in the facility use different baud rates. The baud rate must be configured
using a Hand-held Programmer or the system configuration software.

Note that in noisy environments, 153.6 Kbaud extended provides improved noise
immunity with little effect on bus scan time. If a system is experiencing excessive
blinking of the bus controller’s COMM OK light, or if the I/ O blocks’ I/ O Enabled LEDs
go off frequently, 153.6 Kbaud extended should be used.
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Bus Installation

GFK-0695A

The Genius bus is connected to the terminal assembly on the front of the GCM+
module. For the GCM+ module, these terminals have the following assignments:

ENHANCED
GENIUS
COMM

a45138

SNNNNNNNNIES
EaNNENENE

=

LL7

;

i

J GENIUS
COMMUNICATIONS

MODULE

SER

1)
o om -
]

@feee%fe%?

@3%1

[6)

)
T
e
P
22
e

INTEF  SNNECTE D OMLY WHEN A TTACHED TO CIRCUITBOARD

o

44A7291  -016R02
FORU  WITH

| Ic893¢

1301 /302

—

Connection can be made to aniz of th  te. minals in a group. The cable is routed to and
from the terminals via the btto 1 of 1 1e Te 'minal Assembly cavity.

Using the cable type sel<ted i 't ti > application, connect the Serial 1 terminals of

adjacent devices and.the . »rial . teriiinals of adjacent devices. Connect Shield In to the
Shield Out tex'min¢  of the " _vious device. Connect Shield Out to the Shield In terminal
of the next<.evice. 1vur th first device on the bus, Shield In is not connected. For the last
device on e b5, SK. "4 Out is not connected.

a43391

FIRST LAST
DEVICE DEVICE
SERIAL SERIAL SERIAL SERIAL
A A A A
%R SERIAL SERIAL SERIAL SERIAL Ri
\ A A 2, A \
SHIELD SHIELD SHIELD SHIELD
SHIELD SHIELD SHIELD SHIELD
08T O(leT OClgT O(gT

Each terminal will accept up to one AWG #14 wire or two AWG #16 wires using ring or

lug-type connectors.

The bus shield wires are not insulated; do not permit them to touch other wires or
terminals. The use of spaghetti tubing for this purpose is recommended.
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Serial Wire Connections

The Serial 1 and Serial 2 terminals are interconnected on the circuit board, not on the
terminal strip. Incoming and outgoing signal wire pairs can be connected to either one

or two Serial 1 or Serial 2 terminals:

Signal Wires Connected
to One Terminal @

Serial 1 \/ @

signal wires

Serial 1

terminals

Signal Wires Connected

to Two Terminals

]
Serial 1 Q
signal wires

umper =~
a\

Serial 1
terminals

If you are connecting two signal wires to the same termir2!. t ‘e spi de or lug-type
connectors, or twist the exposed ends of the wires toget' ier befc.inserting them. This
will allow future removal of the Terminal Assembly witi »utd srupting other devices on

the bus (see Module Removal, in this section).

If you are connecting two signal wires to ¢ »pa~ate | >rmi .als, install a jumper between
the two terminals as shown on the right ab. ve. . il ire to install the jumper will cause

the entire bus to be disrupted whenever the | cepla » is removed.

Terminating the Bus

The bus must be terminated.at oth e. ds. v its characteristic impedance. The list of
cable types in chapter 3 inclu les' o< ermination requirements for each cable type. If the
GCM+ is at the end of ti » bus, nsu 1l a resistor of the appropriate impedance across its
Serial 1 and Serial 22 mii 1ls 7/ s shown below.

If you need/y insta ""ie  >rminating resistor across different terminals than those used
for the sig al wifes, attadn jumper wires between the signal wire terminals and the
resistor ter: i als to prevent the bus from becoming unterminated if the Terminal

Asg . sis1 moved. Failure to do so will cause the entire bus to be disrupted whenever

tl': faceple = is :emoved.

| Sig al"/ires and Signal Wires and
Resi. .or Connected Resistor Connected
to Same Terminals to Different
(preferred) '©) Terminals jumpers
o oY
Serial 1 @ Serial 1
signal wire @ signal wire
resistor @ e @
@ resistor 9 .)
Serial 2
signal wire
Serial 2 .
Serial 1 and 2 signal wire Serial 1 and 2
terminals terminals
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Wiring Guidelines

Four types of wiring may be encountered in a typical factory installation:

1. Power wiring — the plant power distribution, and high power loads such as high horse-
power motors.

2. Control wiring — usually either low voltage DC or 120 VAC of limited energy rating.
Examples are wiring to start/stop switches, contactor coils, and machine limit switches.
This is generally the interface level of the Genius discrete I/O.

3. Analog wiring — transducer outputs and analog control voltages.

4. Communications and signal wiring — the communications netw¢ (s hat « =s everything
together, including computer LANs, MAT, and the Genius com. unic tions bus.

These four types of wiring should be separated as much as posib: - to educe the hazards
from insulation failure, miswiring, and interaction (noise) bet reens 3nals. A typical PLC
system may require some mixing of the latter three types'v.'wi ing/particularly in cramped

areas inside motor control centers and on control panel. In ganeral, it is acceptable to mix the

Genius bus cable with the I/ O wiring, as well as associatc 1 cor rol level wiring. All noise
pickup is cumulative, depending on both the spa¢ ng betwcen wires and the distance span
they run together. I/ O wires and Genius kus cable ran b placed randomly in a wiring trough
for lengths of up to 50 feet. If wiring is corc tiec ‘h. -nessed), do not include the bus cable in
the harness, since binding wires tightly toge “er ca. damage some cable types.

Wiring external to equipment and in« ible v ay: shot 1d be separated following NEC practices.

Lightning Transient Suppression

GFK-0695A

Running the bus cable onttdoc 's 0. vetween buildings may subject it to lightning
transients beyond the 1,5 9 vo.. ‘rai sient rating of the system. Installing cable
underground redu/es the [ 2" ability of a direct lightning strike. However, buried cables
can pick up .undre *7or . mperes of current when lightning contacts the ground nearby.

v

Therefore, *is.nportant to protect the installation by including surge protectors on
underproun. data lines. The cable shields should be grounded directly. Surge

su’ pressc s a. 1 spark gaps should be used to limit the voltage that might appear on the
s1, nal lines Itis recommended to install two (only) silicon surge suppressors or spark
rap to cor rol transients of 1 to 25 Kilovolts from 100 to 1000 amps or more. These

¢ »vic s s"ould be installed close to the entrance of the bus to the outdoors.

Silicon Surge Suppressors are available many sources, including Clare / General
Instruments and Motorola, For information about this product, in the US contact Lucas
Tndustries Incorporated, 5500 New King Street, Troy, Michigan 48098. Spark gaps are
available from Clare. Refer to the vendor’s literature for installation details.

In extreme situations such as totally-isolated power systems, additional protection
against lightning damage should be provided by adding surge suppressors for groups of
I/Oblocks. Such suppressors should be installed from incoming power leads to ground
(enclosure baseplate/block case where leads enter the enclosure).

A device specifically designed to protect the Genius bus is available from CONTROL
TECHNOLOGY, 835 Hwy 90, Hancock Square Suite 10 (P. O. Box 2908), Bay Saint Louis, MS
39520. (tel 601 466— 4550, fax 601 466— 4553). Contact them for application information. The
devide must be used in combination with power line suppression to fully protect the
system.
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Installing a Hand-held Monitor Connector

The GCM+ does not have a built-in connector for a Genius Hand-held Monitor.
However, a Hand-held Monitor connector can be added directly to the serial bus at any
location.

The unit shown below (catalog number 44A736310-001-R001) provides a Hand-held
Monitor connector and serial bus terminals in a single convenient package.

5 in 1.673in 16357
. - o
1.27 cm 4.249cm
A
4 - - .’anc held Monitor
// Cunnector
ST
</ O) \
N
AN
N

Panel Mounting Ear

2.834 in
7.198 cm I\ /
N
/\\\\

[\ X on sB| _ \\J/{/
’ 5@!@ %) ” Serial Bus Terminals
1 X1  Serial 1
v L — X2  Serial 2
A\ J°7 SA  Shield In
shown at 100% of actual size SB  Shield Out

Mo’ .un. > th. HHM Connector

TL. 5 unit cc 1 be easily mounted on a rail such as a standard 35mm or 15mm DIN rail.
“he anel- hounting ears are not used if the unit is installed on a DIN rail.

DH: 46358
F 35mm DIN rail

%
-
T %‘\ (Removable) DIN rail

Mounting Feet

side view: shown at 50% of actual size

Alternatively, it can be installed directly on a panel using screws through its mounting
ears. The DIN rail feet on the back of the unit are removed when the unit is
panel-mounted.
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Making the Bus Connections

The Hand-held Monitor connector has two sets of terminals; one for incoming cable and

the other for outgoing cable.

Connect the Serial 1, Serial 2, and Shield In terminal of either connector to the previous
device. Connect the Serial 1, Serial 2, and Shield In terminal of the other connector to the

next device.

The following illustration shows connections for incoming and outgoing serial bus cable.
As with other devices, the HHM connector can be at either end of its bus. If it is, there

will only be one bus cable attached.

Bus In

-

X1
@@@@ s
‘x1 X2 | sA  sB gB

Bus Out

Serial 1
Serial 2
Shield In
Shield Out

Aswith otk ¢ device,, 1t t e Hand-held Monitor Connector is at either end of its bus,
install an'. opre: riate *2 minating resistor across the Serial 1 and Serial 2 terminals.

GFK-0695A Chapter 2 Hardware Installation
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Installing the Hand-held Monitor D-Shell Connector on the Bus

You have the option of installing the D-shell connector that is supplied with the
Hand-held Monitor.

1. Using the mounting plate as a template, cut an opening in the panel for the mating
connector. Also drill two holes for the mounting hardware.

2. Attach the mounting plate and mating connector to the panel using the mounting
hardware supplied.

3. Secure the two ends* of the serial bus cable to the back of the panel using strain
relief brackets.

4. Strip the ends of the wires. Twist the two Serial 1 wires together 'ina 1ttac.. them to
pin 5 of the connector. Twist the Serial 2 wires together and attac  the. » to pin 9.
Similarly; attach the Shield wire(s)* to pin 4.

The following illustration shows connections for incoming and ¢ utgoing serial bus
cable. As with other devices, the HHM connector m' 1y be at c.cer end of its bus. If it
is, there will only be one bus cable attached.

Bus Strain Bus .
Cable  Reliefs Cable Maunting 5 242240
dar. are
M Hand-held
I T Moun| g Monitor
“onnec r Pla 2 Connector
—

o-F-<0

—

6 ---<0

Pir Cima /'@’%JF
) @y
NA PRGN :
— MountingSurface
(rear view)

hen/ aaking bus connections, the maximum exposed length of bare wires should
be 270 inches. For added protection, each shield drain wire should be insulated with
spaghetti tubing to prevent the Shield In and Shield Out wires from touching each
other.

if the Hand-held Monitor connector is at either end of its bus, it is necessary to install an
appropriate terminating resistor across the Serial 1 and Serial 2 wires.
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Chapter

3

Operation & Timing

This chapter explains:

How the GCM+ sends and receives global data.

What happens to global data if some communications sto .
Application programming needed for global data.

The relationship between the bus scan and the CPU ¢ 7o/ p.
How other devices handle global dat: receive ' fror’ the GCM+.
How to estimate bus scan time.

How to estimate data response tin'e.

How to avoid unnecessarily slowL 2 do' vn both the CPU sweep time and the scan
time of the Genius bus.

How the GCM+ Hsndies Glsbal Data

The GCM+ .1 send global data to all the other global Genius devices on the bus. It can
als« autc nat. ally pass to the CPU any global data that has been sent by any other
d vices on he . ame bus.

“lo: 1l dat’ can be sent from and received into the following memories in the Series
€30 21 %G, %l, %Q, %Al %AQ, and %R. Status data uses %I memory.

GFK-0695A
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GCM+ Receives Global Data

The GCM + passes to the CPU global data from all devices for which a length has been
configured.

In the following example, two devices (at Bus Addresses 18 and 22) send global
data on the bus. Each module broadcasts its global data while it has the bus
token. The global data is received by a GCM+ module in a Series 90-30 PLC
(#20 in the diagram).

Series 90-30
Memory GCM+ o
%G, %l, j
%Q, %Al, SBA #20 SBA #18 SB, #22
%AQ, %R |

| T _

4[Global data [ "GGba. uata
from SBA #22 frol | SBA #22

The GCM+ module stores the global data i recc'z¢ 5. When the Series 90-30 CPU
executes the input update portion of its.ewvee, . it rec 1s both global data and status bits
(see below) from the GCM+.

In this example, the PLC72U « apis 5 global data from the GCM+ into the
memory locations confi surec foi *he devices at Bus Addresses 18 and 22.

Series 90-30
Memory G ‘IVIL
%G, I, |4
°/:oG, d & | SBA #20 SBA #18 SBA #22

%A, %R | / |
|

I | | |

Wit Ha pens If Incoming Global Data Stops

ss par. of the GCM+ configuration a data default selection (OFF or Hold Last State)
must be configured. If the GCM+ stops receiving global data from any device(s) for
which a global data length has been configured, the GCM+ sets the corresponding
memory locations to the selected default. If the default is OFE the GCM+ supplies 0s for
the missing data. If the default is Hold, the GCM+ continues to supply the last set of
valid data it received.

Status Bits

The GCM+ maintains a status bit for every potential bus device. Those bits are set to 1
for every device that sends global data. If the GCM+ does not receive, or stops receiving,
communications from any device, its bit is set to 0. In addition, it defaults the data as
described above. The configuration supplied to the GCM+ must provide a location in %I
in which to place the 32 status bits. The status bits are updated every PLC sweep.
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GCM+ Sends Global Data

If there is an application program running in the 90-30, it executes before the PLC CPU
updates outputs. During the output portion of the sweep. if the GCM+ is configured to
send global data, the PLC CPU also writes the content of the selected memory location
to the GCM+.

Continuing the same example, the CPU sends new global data to its GCM+
from the memory location configured for Bus Address 20.

Series 90-30
Memory GCM+ o
%G, %l, |
%Q %Al |#| SBA #20 SBA #18 SB. #22
%AQ, %R |

I 1L

The GCM+ module stores this data until it receives the | us to en. At that time, it
broadcasts the global data to all the other devices/»n the b=

In the example system, both Bus » ddi»sse 18 a.id 22 will receive the global data
sent from Bus Address 20:

Series 90-30
Memory GCM+
-
/g/% »|SB: *20’ SBA #18 SBA #22
%AQ, %R

| | | |

Global data '
from SBA #20

Wit Ha' pens If the CPU Stops Supplying Global Data

.sme: oned above, a data default of OFF or Hold Last State must be selected. If the
GCM+ stops being scanned by the Series 90-30 PLC CPU, it defaults its outgoing global
data. If the default is OFE it sends all Os. If the default is Hold, it continues to send the
iast set of valid data it received from the CPU.

Global Data Without an Application Program

GFK-0695A

The Series 90-30 can transmit and receive global data with or without running an
application program. Configuring I/O modules in the Series 90-30 to have the same
reference addresses used for global data allows the I/ O modules to effectively exchange
I/ O data with another device on the bus. Thus, where it is desired to set up the Series
90-30 PLC without a program, incoming data to the GCM+ will be mapped to %Q and
%AQ (where output modules are also mapped) and outgoing global data will be
mapped to %I or %Al (where input modules are also mapped).
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How Other Devices Handle GCM+ Global Data

3-4

Global data sent by a GCM+ can be received by any other GCM+, bus controller, PCIM,
QBIM, or GCM on the bus. All of the devices will receive the same global data message
from the GCM+. How each type of device handles the message is summarized below.

Series 90-30
PLC GCM+
Module or
Bus Control-
ler

Series 90-30
PLC GCM
Module

Series 90-70
PLC

Series Six
PLC

Series Five
PLC

Computer

I/O Bloc} .

Series 90 ™ -30 Enhanced Genius® Communications Module User’s Manual —
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A GCM+ or bus controller in another Series 90-30 PLC places the data
in the memory location specified when that GCM+ or bus controller is

configured. If the GCM+ or bus controller does not need all of the data,
a message offset and length can be specified.

The Series 90-30 Genius Communications Modulc{ GC. T) uses specific
%G memory locations for global data. It places inco1. ing g obal data in
the %G memory location corresponding to D :vice Nt mber (16-23) of
the device that sent the data. The GCM will 1 »t rece ve global data sent
from SBAs 0 to 15 or 24 to 31.

The Series 90-70 PLC places incoming g ‘obal data into the memory
location selected during configur! fion of 11> bus controller.

If a Series Six Reference is ~pe.‘fie. during GCM+ configuration, any
Series Six and / or Series Five ”°LC «' the bus will automatically receive all
global data from the CZ..7+ o \d pla e it in that register location.

See Series Six PLC.

Data from { e C TM+ is piuced into the PCIM or QBIM Input Table
Segmen* cori spc xding to the Bus Address of the GCM+. The
compute ‘s ap. ‘ica ‘on program is responsible for transferring global
da‘a betwe ='the CPU and the PCIM or QBIM.

1/O bloc' s (controlled by another host) can be present on the bus, but
they cannot receive global data.
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Timing Considerations

Communications on the Genius bus occur by a method called “token passing”. The
devices on the bus pass an implicit token, which rotates among the devices in sequence
from bus address 0 to bus address 31. Unused bus addresses (SBAs) are passed with
very slight delays. This sequence is called a bus scan. After device 31 has had its turn,
the scan restarts at device 0.

a43393
.0...4.ooooooooooooooooooooo.
° TOKEN PATH °

| | | |
T

Each device on the bus can listen to messages at &'l times \_'C just when it has the
token). A GCM+ module listens to all breadcast 1 essages. These are messages that are
sent to all devices on the bus. Global data.:a «,»e f broadcast message.

DEVICES
ONTHE 0 16 23
BUS

While each device holds the token, it cazsenc mess: 3es. To end its turn, the
transmitting device sends one specific broa 'ca. t m« sage which acts as a sign—off
message, and the token passes to the 1 >xt di vice.

Bus Scan Time and CF') .werf p Ti.ne

Global Data adds to bott the € U . veep time in the Series 90-30 and to the scan time
of the Genius bus. >ou car est mate the CPU sweep time and bus scan time added by
global data, <.1d th . #7.C°t can take for a Series 90-30 PLC to send global data and then
receive a7 spon<: based on that data.

If CPU swet * dme is slower than bus scan time, it is possible that some incoming global
da*. mig. * ch nge before it is picked up by the CPU. It is important to be sure that the
a. ‘awill n_t be sent so briefly that it will be missed.

_p1 gran execution time is faster than bus scan time, the CPU may process the same
¢ ata1 7 atedly. Also, if output data changes too quickly, some outputs may change
oefore they are sent out on the Genius bus.

The Series 90-30 PLC Installation Manual (GFK-0356) explains how you can estimate bus
scan time.
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Bus Scan Time for Global Data

3-6

The minimum amount of time required for the token to make a complete bus rotation is
3mS. This minimum time limit is imposed by the GCM+ and other types of bus
interface modules. The maximum possible bus scan time is 400mS, but this will never be
reached under normal circumstances.

The presence of other PLCs, a host computer, I/ O blocks, or datagrams on the bus adds
to the bus scan time (although the time required for each individual message
transmission remains the same). Using one of the slower baud rates also increases bus
scan time. The scan time increase from 153.6 Kbaud standard to 153.6 Kb 1 extended is
slight. But scan time is about twice as long at 76.8 Kbaud and four tima- as I ag at 38.4
Kbaud.

Estimating Bus Scan Time

If you want to estimate bus scan time, follow the instruct'C:s & 2low for GCM+ modules.
If the bus also has other types of controllers or Genius I, D blorks, you will need
additional information from the Genius I/O System User’s Man' al.

1. First, add up the time needed to service all 32 »ossible bus addresses (including
unused bus addresses), at the bus bau. ' ra ~ St > the table below.

Ccntn. ut. 'n tir e in mS at each baud rate
Device Type
1774AK std | 153.6 Kb ext 76.8 Kb 38.4 Kb
GCM-+ T 036 0.658 1.324 2.655
Unused Bus Address 2.U26 0.052 0.104 0.208

2. Next, find the *,car ani »v7 t of global data transmitted each bus scan. For example,
if two G'_M+ 1 =" 3 each send a 24-byte global data message and there is no
other( tobal lata.onne bus, the total is 48 bytes.

3. Mo=ltipy  che total amount of global data by the transmission rate:

0.0 715. s per byte for 153.6 Kbaud (either standard or extended)
0.1 3ms per byte for 76.8 Kbaud
(_86ms per byte for 38.4 Kbaud

Example

A bus has eight GCM+ modules and no other devices. Each GCM+ sends 24 bytes of
global data. The baud rate 153.6 Kbaud standard.

8 GCM+ modules (8 x 0.586) 4.688ms
24 unused Device Numbers (24 x 0.026) 0.624ms
8 global data messages, 24 bytes each ((8 x 24) x 0.0715) 13.728mS

Total bus scan time = 19.040mS

Reducing Bus Scan Time

Bus scan time can be shortened by reducing the number of devices on the bus, reducing
the amount of global data transmitted, or both.
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Estimating Data Response Time

If you want to find out approximately how long it will take for one module to send
global data to another and to receive a response based upon that data, add together the
maximum times that may be required for each portion of the input to output cycle.

//—_-\\\ //—"‘\\
d AN Tmsg 54 7 \\\
/ e /
/ CPU1 GCM+\\ e >~ /GCM+ cpPu2 \
\
/ 4—|Data [ X q4— x Data | — \
| | Program In Out .. gran \
| | Execution . BUS . Exe .tion |
\ Data Y Data | |
\ —p| out /\\ —p A In |— k /
\ 4 \ /
N // Tmsg 1 v //
\\\ ’// ~ _-
Tcpu; Tepu:

The equation to use when calculating resmon. = time 's:

2(Tcpu 1) + (Tmsg o1 + Tn. g 1_:) + 2(Icpup) = response time

Bus Scan Time (Tmsg)

Whenever a GCM+ getc its tu n 0. the bus, it obtains the latest global data from the
Series 90-30 PLC CP™"., &1 »n traism.is that data on the bus. An application program
normally willproc ss the i1./oming global data before preparing a response. In the worst
case, this w'.l result in the response being sent on a separate Genius bus scan. Thus, from
CPUj to C Uy #.ere io it delay of Tmsgy- o and from CPUj; to CPUj there is a delay of
Tmse- . C. " ulate Tmsg for a GCM+ by going through steps 1, 2, and 3 on the

pr< .1ous age Don't include unused bus addresses.

"Pu Tir & (Thus) for Each CPU

A GCM+ module stores incoming global data where it can be accessed by the
application program currently executing in the CPU. If the CPU services the module
shortly after it receives new global data, the data is read into CPU memory quickly.
However, if the GCM+ module has just been serviced by the CPU, the global data won't
be read until the next sweep. The worst—case delay is therefore Tcpu.

If the application program will send global data in response to global data it has
received, one additional CPU sweep is needed for the application program to process
the data and update the GCM+. Again, this represents a delay of Tepu, Total delay time
within each CPU is 2Tcpu.
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Chapter

4

Configuration

This chapter describes:
m  Configuration parameters of the GCM+
m  Configuration steps for the GCM+ using a Series 90-30 Hand-he 1 Prc jrammer

The GCM+ must be physically present to be configured by a/ {ana hel : Programmer
(HHP). It does not have to be present if it will be configurad ¢ ing t e system
configuration software. The HHP may be used to enter, change, -7 remove a GCM+
configuration. The HHP will work whether the Series 9¢ 30 w, s previously configured
with the system configuration software to includ¢.a GCM ¢ not. Note that a Genius
Hand-held Monitor cannot be used to configure a GCM+.

Initial Configuration

Anunconfigured GCM+ may be instc 'ed it a Series 90-30 PLC and connected to the
Genius bus. Until such time as it/C " ~ni1. =ur'd, it will not communicate on the Genius
bus and will not exchange any“ata w th' s host CPU. To configure the GCM+, the CPU
must be in Stop mode.

Global Data Transmissirns du iny Reconfiguration

GFK-0695A

Configurat:_n data .. sto) »d by the PLC. Once defined, the configuration cannot be
altered wi 1out copy = the PLC. Note that placing the PLC in Stop mode for
reconfigurat « does not stop the GCM+ from sending global data. The content of the data
der_nds  n ti. modules’s configured data default. If its data default is OFE the GCM+

st ds all O¢ »act. bus scan. If its data default is Hold Last State, the GCM+ sends a copy of
the ast vali  set of data it received from the CPU.

You ce < revent the GCM+ sending default data during reconfiguration by temporarily
removing it from the bus. The bus wiring must have been installed as described in chapter 2
so that the bus is not “broken” by removal from the GCM+ . The recommended
configuration sequence is:

disconnect the bus

S 4
place the PLC in Stop mode
-
change the configuration

-

return to Run mode
L 4

reconnect the bus

After you finish reconfiguration and return to Run mode, the GCM+ starts sending new
global data as soon as it is supplied by the PLC CPU.

4-1



Starting Hand-held Programmer Configuration

For Hand-held Programmer configuration, the PLC must be in Stop mode. If necessary,
press the RUN key on the Hand-held Programmer to change the PLC mode to Stop.

PRESS<—/+KEY <R

The < R in the upper right corner of the screen indicates that the PLC is in Run mode.
Press the —/+ key.

RUN MODE <R

Press the -/+ key again

STOP MODE <R

Press the ENT key. The screen shows:

1. PROGRAM <c
2. DAT..

The < S in the upper right corner of tt.  scre :n indicates that the PLC is in Stop mode.
Select module configuration by res. ‘ng e 4 key, then the ENT (enter) key.

Select the GCM+

From the Program/Ta s -eer, select module configuration by pressing the 4 key, then
the ENT (ent'.) ke ~.

Press the{ town< irrem ey to reach the configuration screen for the rack and slot
location of v GCM+. If the GCM+ is already configured, it appears in the slot location.

RO:05 GC+ <S
I32:I0033-I10064

7 1e t¢ e indicates the baseplate (RO) and slot (:05) selected. GC+ stands for Enhanced
Genius Communications Module. The bottom line shows the addresses in %I memory that
are assigned to the status bits. If you press the Right Arrow key, this screen appears:

RO:05 GC+ <s
SBA: 16

Line 2 of the screen shows module’s Bus Address (SBA).

If the GCM+ was not previously configured, but is present in the rack and slot, it does
not appear at first. The HHP indicates that the slot is “empty”.

RO:05 EMPTY <S

Press the READ/VERIFY key, then the ENT key.

Series 90 ™ -30 Enhanced Genius® Communications Module User’s Manual — GFK-0695A
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HHP Error Messages

The Hand-held Programmer will display a message if you make an error during
configuration, or if the GCM+ is not present or not communicating with the host PLC.

REF ER May indicate either of the following:
A. The reference address assigned to that SBA exceeds the
reference limit for the PLC model.
B. The SBA message offset plus the length of the reference
assigned to the SBA exceed 128 bytes.
REF ADJ May indicate either of the following:
A. References have been adjusted (roun:c) du wn to a byte
boundary.
B. For discrete references, the ref’ rence 1o n for the SBA has
been rounded up to a byte bou adar;
GCM ERR May indicate either of the fc lowing:
A. Too many GCM+ 1o0a et have been configured (the limit is 3).
B. You have trie/" co. figure a GCM+ module and a GCM
module in {2 san 2 F2C. T ne GCM+ cannot be installed in
the same PLC as a' 5CM module.
I0OM ERR The GCN + mo ule ‘s not available.
I/0 ERR Yq:1 hav » as. ‘gned reference addresses that overlap references
alre \dy e v sigr d.
DAT ERR Zvpwrameter (such as the Series Six reference address) is out of
beiinds.
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Configurable Features of the GCM+

Status

4-4

Configuration supplies the following setup information for a GCM+:

Parameter Default Choices Comments

Slotnumber none Any Series 90-30 rack slot

of the GCM+

SBA 16 0-31 Bus Address

Drop ID 33 16 — 254. Optional. Use'. w th the Report
Faultsfeaty-

Baud Rate 153.6 Kb st. | 153.6 Kb standard orextended, | Alldevii son. ebusmustuse

76.8 KB, or 38.4 Kb. thesamel udre e.

DataDefault | Off Off or Hold Last State D termu es. atacontentif com-
m. nicati nsarelost.

ReportFaults | No Yes or No Ontiv.al. Used to send Fault
Re¢ »orts to a Series 90-70 PLC.

56 Reference | 0 1-16,383 uptional. Forsending global
data to a Series Six or Series
FivePLC.

Status %10001 Any available %1 ~ferer.. in Requires 32-bit memory space.

host.

StartingRef- | see text. Any availe le %I, %Q, %G, %Al, | One table memory type per

erence %A, = %. vef ence in host. message.

Reference 0 0" 54 wc dsc:0to1024 bitsin | Alength mustbe specified to

Length sele ted} bstmemory. exchange global data.

MessageBuff- | 0 G -1z bytes. Optional. Used to skip the start

er Byte Offset of anincoming global data mes-
sage. The configured offset
plus length should not exceed
the end of the message.

Thit ‘s the jeginning address of a 32-bit status area in the %I memory of the Series

€ )-30 *1-_ where the GCM+ can locate status information.

Hand-held Programmer Configuration

RO:05 GC+ <S
I32:I _

Enter the beginning reference in %I memory for the GCM+ module’s 32 status bits. It is
not necessary to enter leading zeros. After entering the number, press the Enter key. The
HHP displays the range of selected status bit addresses. For example:

RO:05 GC+ <S
I32:10001-10032

Press the Right Arrow key to go to the next configuration screen.

Series 90 ™ -30 Enhanced Genius® Communications Module User’s Manual —
July 1997

GFK-0695A



Bus Address (Device Number)

Baud Rate

GFK-0695A

Each Genius communications bus can serve up to 32 devices, which are identified by a
Bus Address (sometimes called a Device Number) from 0 to 31. By convention, certain
numbers are associated with specific types of devices. For example, Bus Address 0 is
normally used for a Genius Hand-held Monitor. The Series 90-70 PLC and the Series Six
PLC use Bus Addresses 30 and 31 for Bus Controllers in a backup (redundancy) type of
system. The Series 90-30 Genius Communications Module, an earlier version of the
GCM+, uses Bus Addresses 16 through 23 for global data.

Hand-Held Programmer Configuration

If the Bus Address shown is not correct for this GCM+, enter the nev. n mbe. from the
keypad. Press the ENT key to display the new Bus Address. For ex. nple

RO:05 GC+ <S
BUS ADDR: 17

To continue configuring the same module, press the Rig 1t Ar. ow key.

Alldevices on a bus must be configured-"» us  the s; me baud rate: 153.6 Kbaud
standard, 153.6 Kbaud extended, 76.2.{bau ', 0 '38.~ Kbaud. The module is set to operate
at 153.6 Kbaud standard when shinpe. fron the factory.

Baud rate must be selected on® e ba: s ¢ cable type (see the table in chapter 2) and the
following considerations.

1. If the cable length is »ss th ' 2 90 feet, either 153.6 Kbaud standard or 153.6 Kbaud
extended can berued. The use or 153.6 Kbaud extended is recommended, especially
if the sys’em w 1Liade a dual bus with Bus Switching Modules.

2. If cab. lens .ais? »"ween 2000 and 3500 feet, select 153.6 Kbaud extended.
3. 77l cab 2 length is between 3500 and 4500 feet, select 76.8 Kbaud.

4. If the ¢ ble.ength is between 4500 and 7500 feet, you must select 38.4 Kbaud. This
lata re 2 only supports a maximum of 16 device on the bus.

T, If ‘re are any older Genius products on the bus (catalog numbers IC660CBDnnn,
IC660CBSnnn, IC660CBAnnn, IC660HHMS500, or IC660CBB900/901), the bus must
be set up to use 153.6 Kbaud standard.

Hand-Held Programmer Configuration

Pressing the right arrow key once from the Bus Address screen shows the
currently—configured baud rate. For example:

RO:05 GC+ <S
BAUD:153.6KSt

If the baud rate shown is not correct, press the +/- key to change it. When the correct
baud rate appears, press the Enter key then the Right Arrow key to display the next
configurable feature of the module.
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Series Six Reference

Data Default

4-6

This entry can be used to specify a beginning register to be used by a Series Six or Series
Five PLC for global data received from the GCM+.

All Series Six and Series Five PLCs on the bus will use this reference. The range of
registers available for global data use is 1 to 16,383. A Series Six or Series Five PLC will
figure out the length automatically and will require this amount of register space for
global data.

If a previously—configured Series Six or Series Five PLC should no longer receive global
data from a GCM+, this should be set to 0.
Hand-Held Programmer Configuration

If there is a Series Six or Series Five PLC on the bus that shouls rec ive 2lobal data from
the GCM+, enter a register number here.

If a previously—configured Series Six or Series Five PLC shoula ..l 1onger receive global
data from a GCM+, enter 0.

RO:05 GC: <S
S6 REF:

This parameter determines how the =C. '+ will respond if it loses communications.
Data will either HOLD its last < ate, o be =t to 0 (OFF). If the GCM+ stops being
scanned by the PLC CPU, it « opL =<.ie data default as outputs. If the GCM+ stops
receiving data from one r mo. » de "ices on the bus, it applies the data default for the
missing devices as i7i lits | 2in’; passed back to the CPU. The same type of default (last
state or zero) s us¢ 1 footri outgoing and incoming data.

If data she 11d b7 (d it" 't state when communications are lost, select HOLD. If data
should be s\ .00, select OFE

H. nd-Hela Programmer Configuration

RO:05 GC+ <S
DATA DEF:OFF

Press the —-/+ key to select OFF or HOLD, then press the ENT key.
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Report Faults

Drop ID

GFK-0695A

The GCM+ can send fault reports that can be read by any Series 90-70 PLC on the same
bus (the Bus Controller in the Series 90-70 PLC must be rev. 4.0 or later).

If Fault Reports is set to YES, a Drop ID (see below) must be assigned to the Series 90-30
PLC where the GCM+ is located.

If the GCM+ will send fault reports, set Report Faults to YES.

Hand-Held Programmer Configuration

RO:05 GC+ <S
REPORT FLTS:NO

Use the -/+ key toggles between YES and NO. Press Entr. Pr(ss ti 2 K zht Arrow key to
go to the next item.

ADrop ID must be assigned if a Series 90-70 PLC ¢ 1 the bus will monitor fault report
diagnostic messages sent by the GCM+.

The Drop ID (a number from 16 to 254)-wuse  to id. ntify the Series 90-30 PLC where

the fault has occurred. This number 7 ust it ¢ ipli< .te one used by another PLC that

sends Fault Reports, or a Remote J/O ¢ »ann¢ ; or a device in the 90-70 system that uses
SNP communications.

If two GCM+ modules in th 'sai ‘e PI C wu.l both send fault reports, configure the same
Drop ID for both.
Hand-Held P-agri mmer (G . figuration

If there is" Seric 90-70.7 LC that should receive fault reports from the GCM+, enter a
Drop ID fo. *'e Series 90-30 PLC where the GCM+ module is located.

RO:05 GC+ <S
DROP ID: 33

T ress i .t Press the Right Arrow key to go to the next item.

Chapter 4 Configuration 4-7



Global Data References, Lengths, & Offsets

For any device on the bus (including the GCM+ being configured) which corresponds to
a bus address that will send global data, a starting reference and length must be
configured. An offset can also be specified.

Starting Reference

The starting reference is the address in the Series 90-30 PLC’s %G, %1, %Q, %Al, %AQ,
or %R memory when the Global Data will be sent from (for outgoing Global data) or
stored (for incoming Global Data).

Length and Offset

For %G, %I, or %Q memory, the length must be specified in bits (pc ats)." “he number
must be a multiple of 8. For the other memories, the length is 7. 2is »rs (2-byte
words). The length for any bus address that does not send gl val d< a snould be 0.

For incoming Global Data, you should know the length st the t. »=“inission from the
external Bus Address. If you want the PLC CPU to recei ‘e the entire message, enter this
number for the length. Enter a shorter length to receive « 2! part of the data.

If you want to skip data at the start of the message you:an enter an offsetin bytes.
Using the length and offset, you can specit_any “s ce” of the message to be passed to
the PLC CPU.

Glc qal D ta Message

ST - ~
offset ‘ength
R

start“;ortk 'n sent to the host 90-30 -

The combined'leng ch and ¢ ““set must not exceed the total length of the global data
message. If.ney do, uie I .C will receive data (always 0) beyond the end of the global
data mess ze.

Cor ugu. tio. Software Defaults

Th systerr configuration software provides each bus address with a default starting
. »fer nce < ddress and length. These defaults, which are listed below, are entirely
¢ ptior. " and may be overridden.

Default Default Default
SBA | Starting |Length [SBA | Starting |[Length |SBA | Starting [Length

Reference | (F9) Reference | (F9) Reference | (F9)
24 %G0257 128 3 % AI063 0 14 %Q0449 0
25 %G0385 128 4 % AQ057 0 15 %Q0481 0
26 %G0513 128 5 % AQ059 0 16 %G0001 32
27 %G0641 128 6 %AQ061 0 17 %G0033 32
28 %G0769 128 7 % AQ063 0 18 %G0065 32
29 %G0897 128 8 %10385 0 19 %G0097 32
30 %G1025 128 9 %10417 0 20 %G0129 32
31 %G1153 128 10 %10449 0 21 %G0161 32
0 % AI057 0 11 %10481 0 22 %G0193 32
1 % AI059 0 12 %Q0385 0 23 %G0225 32
2 %AI061 0 13 %Q0417 0
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Hand-Held Programmer Configuration

Configuration is the same for sending or receiving global data.

There are two screens for every bus address from 0 to 31. Press the Right Arrow key to
advance from screen to screen. If you want to go back, use the Left Arrow key. On the
screen that represents the bus address of the GCM+ itself, you will see an asterisk (*) in
front of the SBA number. The first of these configuration screens is for bus address 0.

RO:05 GC+ SBOO<S
IGNORE DEVICE

If you want to skip (“ignore”) any bus address, press the Right Arrov'. v.

If the GCM+ will receive global data from the device whose bus ada =ss it shown in the
upper right corner of the screen, or if the GCM+ module’s ow' 1 bu. ac 'ress is being
displayed, enter the memory type (I, Q, G, Al, AQ, or R) whe: » the ¢ ata will be located
in the Series 90-30 PLC. Press the ENT key. Example:

R0O:05 GC+ SBO4 'S
I

I
Press the A7 key once. Enter the number of L 'ts or v risters of the global data to be
written or read. For %G, %I, or %Q me .=y, e nui \ber must be a multiple of 8. If it
isn’t, the HHP will automatically adji - tit. 1 esc EN7.

.):05 GC . SB04>S
I.040 I_

Enter the beginning refei :nce | r ti » data and press ENT. The HHP displays references
that correspond toZie star ‘ne reference and length you have entered. For example, for
a starting re”_rence 2“0 'nd length of 40, the HHP would show:

RO:05 GC+ SB04>S
I0040:10033—-0072

Pre s the R ght Arrow key to display the second configuration screen for the same bus
« 1d1 ss. F' r example:

RO:05 GC+ SB04>S
MSG OFFS: 0

If the current configuration screen is for the GCM+ module itself, skip to the next bus
address, or exit if you have finished configuring devices.

If the configuration is for a device that will send data to the GCM+, and if the GCM+
should read only part of a global data message, but not the beginning, enter an offset,
then press the Enter key. The offset is the amount, in bytes, to be skipped at the start of
the message.

Use the Right Arrow key to continue configuring global data parameters. Skip the bus
addresses that don’t correspond to global data devices. It isn’t necessary to go through
all 32 bus devices; when you finish configuring devices, you can exit.
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Configuration Example 1

4-10

GCM+ modules in two Series 90-30 PLCs exchange global data with each other. One of
them also exchanges global data with another Series 90-30 PLC that has an older Genius
Communications (GCM) Module (IC693CMM301) instead of a GCM+. If there is a GCM
on the bus, the following restrictions exist:

1. Any device that communicates with a GCM must use an SBA from 16 to 23.

2. Any device that communicates with a GCM is constrained to send an amount of
data the GCM can handle. GCM modules can send and/ or receive up to a total of 32
bytes (256 bits) of global data.

3. Asaresult, devices that send large amounts of global data shoul¢ 1 * cori municate
with a GCM and so should not use an SBA from 16 to 23 when\ 1ab s which
contains a GCM.

In this example:

m  The GCM+ that does not exchange global data with 1"ie GCh-1wC¢s SBA #1. Every bus
scan, this GCM+ sends 48 bytes of global data from % R me nory. The data is received
by the GCM+ at SBA #20, which is configuredto place >+ data into %R memory. The
GCM module in the third PLC is not capable of eceiving the data from SBA #1.

GCM+ GU. GCM
I T —‘ I
i 1§ | i
i 1l 4 ilm
sBA# | sBA 20| SBA #16 |
| =
— Tébytes

m  The second GC7.1+ ser. 1s. 76 bytes of global data from %G memory. To allow its data
to be rea wved ' .0 GCM module, the second GCM+ is assigned SBA #20. The
GCM mod:le at SP A #1 places the data into %I memory. The GCM module uses
%G me 7y for all global data.

GCM+ GCM+ GCM

I I I

im| 0o Nl
SBA #1 | SBA #20 | SBA #16 |

T e

m  The GCM module, which uses SBA #16, sends 16 bytes of global data from %G
memory. Both of the GCM+ modules receive the data and place it in %I memory.

GCM+ GCM+ GCM

I I I

Nl a1 Al
sBA #1 | SBA #20 | SBA #16 |

L 4 |
[ i6byies |4
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Configuration
Summary for

this Example

Transmit: Received from Receivedfrom | Receivedfrom
Device SBA Refs/Bytes #1: Refs/Bytes | #16: Refs/Bytes | #20:R efs/Bytes
GCM+ 1 %R0001/48 none %10001/16 %100017/16
GCM+ 20 %G0001/16 %R0001/48 %10001/16 none
90-30 GCM 16 %G001/16 none none %G129/16

Configuration for 1.
GCM+ #1 2.

Configure the first GCM+ at SBA #1.

Configure the baud rate so that all devices operate at the same rate.

Configure the references, lengths and offsets for global data.

A. On the configuration screen, there is an asterisk (*) beside SBA #1, because it is
the device being configured. Enter the parameters for the data te'" > transmitted:

StartingReference
ReferenceLength
MsgBufferByte Offset

%R0001

24 registers (=48 bytac)
0

B. Enter the parameters for the data to be received fron G M+ #20:

StartingReference
ReferenceLength
MsgBufferByte Offset

%10001

128 bits\==16 1 ++a7,

0

C. Enter the parameters for the data to be received  -or the GCM at SBA #16:

StartingReference
ReferenceLength
MsgBufferByte Offset

D. For all other SBAs on the bus:

StartingReference
ReferenceLength
MsgBufferByte C i1sc

9.10017

12 3bits 16 bytes)

doi tcare
0(required)
0

+UBA #20.
Configure the baud i te sc hau 1l devices operate at the same rate.

Configuration for 1.
GCM+ #20 2.

3. Configurethe /' eference »engths and offsets for global data.

Configure the second G\ M+

A. O the configure 1on screen, there is an asterisk (*) beside SBA #20, because it is
th. der.ce bew.g configured. Enter the parameters for the data to be transmitted:

StartingReference %G0001
ReferenceLength 128 bits (=16 bytes)
MsgBufferByte Offset 0
Er er the parameters for the data to be received from GCM+ #1:

StartingReference %1R0001
ReferenceLength 24 registers (=48 bytes)
MsgBufferByte Offset 0

C. Enter the parameters for the data to be received from the GCM at SBA #16:
StartingReference %10017
ReferenceLength 128 bits (=8 x 16 bytes)
MsgBufferByte Offset 0

D. For all other SBAs on the bus:
StartingReference don’tcare
ReferenceLength 0(required)
MsgBufferByte Offset 0

Configuration for
GCM #16

Please see the Genius Communications Module User’s Manual (GFK-0412) if you need
more information about how the GCM is configured, and how it handles global data.
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Configuration Example 2

There are two Series 90-30 PLCs with GCM+ modules on a bus with a Series 90-70 PLC

and a host computer.

i ]
=

- - SBA #29
SBA #31 | sBA #1 | sBA #2 | <

m  Both Series 90-30 PLCs send 50 bytes of global data.
Each Series 90-30 PLC listens to 10 bytes of the other’s global da » anc »laces the
data into its own %G memory.

I [T
|
I I
Al il
sBa#___\ sBA#2 N
-

[N g0 idata

First 9by »s
The Series 90-70 PLC receives all Global . Yata f1. m both Series 90-30s. Both sets of
incoming global data are placed jr'co % m mory
I

| 1
sea v, sBA #1 /\ sBa #2 /\

4 sobytes| 4 50bytes| globaldata

H

The S¢ies 9770 PLC oroadcasts 100 bytes of global data each bus scan. The first 60

|
bytes 1. ‘e’ one Series 90-30 PLC and the last 40 bytes is for the other.

SBA #31 [
globaldata ‘ 60bvtes‘ 40bvtes‘

Each Series 90-30 PLC reads only the intended portion of the data sent by the 90-70,
and discards the rest by using the offset and length parameters.

I J I

% i 1 1

| 1

SBA #1 A SBA #2 sBA #1 sBA 22
-

-
S o S0 bytcs NN <o byes|
60 bytes offset = 60 bytes 40 bytes

offset = 0 bytes

The computer acts as a monitor, and reads all global data from the Series 90-30 and

| ]
Series 90-70 PLCs, and transmits no global data itself.
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Configuration
Summary for

this Example

Transmit: Received from Received from Received from
Device SBA Refs/Bytes #1: Refs/Bytes | #2: Refs/Bytes | #31:R efs/Bytes
GCM+ 1 %10001 /50 none %G0001/10 %Q0001 /60
GCM+ 2 %10001 /50 %G0001/10 none %Q0001 /40
90-70 GBC 31 %Q0001/100 %11001/50 %12001/50 none
PCIM 29 none all all all

Configuration for
GCM+ #1

Configuration for
GCM+ #2

Configuration for
the Other Devices

GFK-0695A

1. Configure the first GCM+ at SBA #1.
2. Configure the baud rate so that all devices operate at the same rate.
3. Configure the references, lengths and offsets for global data.

A. On the configuration screen, there is an asterisk (*) beside SBA #1_because it is
the device being configured. Enter the parameters for the data t b. transmitted:

StartingReference %10001
ReferenceLength 400 bits (=50 bytes)
MsgBufferByte Offset 0

B. Enter the parameters for the data to be received fror. GC. T+ 2:
StartingReference %G0001
ReferenceLength 80 bits (=10 bytc
MsgBufferByte Offset 0 (thefi st10t -tes will be received)

C. Enter the parameters for the data to be received . o' che Series 90-70 PLC’s Bus
Controller, at SBA #31:

StartingReference % 0001

ReferenceLength ‘8. bits (=60 bytes)

MsgBufferByte Offset 0. e first 60 bytes will be received)
D. For all other SBAs on the bus:

StartingReference don’tcare

ReferenceLength 0O(required)

MsgBufferByt( ffset 0

1. Configure the secornd GC 4+ t SBA #2.
2. Configure the ba=d rec e s¢ wat .11 devices operate at the same rate.
3. Configur  the eferance., tengths and offsets for global data.

A. FE:er the param: cers for the data to be received from GCM+ #1:

Starting Reference %G0001
ReferenceLength 80 bits (=10 bytes)
MsgBufferByte Offset 0 (the first 10 bytes will be received)

B. Or the lonfiguration screen, there is an asterisk (*) beside SBA #2, because it is
the device being configured. Enter the parameters for the data to be transmitted:

StartingReference %10001
ReferenceLength 400 bits (=50 bytes)
MsgBufferByte Offset 0

C. Enter the global data reference, length, and offset for the data to be received
from the Series 90-70 PLC’s Bus Controller, at SBA #31:

StartingReference %Q0001

ReferenceLength 320 bits (=40 bytes)

MsgBufferByte Offset 60 (the first 60 bytes will be skipped)
D. For all other SBAs on the bus:

StartingReference don’tcare

ReferenceLength 0O(required)

MsgBufferByte Offset 0

The PCIM at SBA #29 is set up to handle the three global data messages via its
application program. The Series 90-70 PLC at SBA #31 configures GCM+ modules at
SBAs #1 and #2, and expects each to send 50 bytes, which it places in 90-70 memory at
%11001-%11401 and %12001-%12401 respectively.
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Configuration Example 3

4-14

In this example, there are four Series 90-30 PLCs. Each one sends global data from %Q
memory. Each of the other Series 90-30s reads 8 bytes of the global data and places it into

%1 memory.
I I I
I I I
Nl | iim|
SBA #1 | sBA #2 | SBA #3 |

I

1
SBA #4 |

A

A

A

\
P 8bytes | 8bytes | 8bytes |

This illustration represents the global data transmission for o; e Ser. »s £ 3-30 PLC. In the
same bus scan, the three other PLCS also send global dat2the same’ vay.

In this system:

m A GCM+ is installed in each Series 90-30 PLC' The G ™'~ modules are configured
to use Bus Addresses (SBAs) 1 through 4.

m  In each Series 90-30 PLC, the first 32 by =s (=74 sits) of %I and %Q memory is set
aside for global data. The 32 bytes ar= di\ 'ded 1 ‘0 4 segments of 8 bytes each; the
segments are organized in ascending o: 1ei »f SF As.

%l Memory

%Q Memory

SB# Ho

SBA #1

SBA #2

SBA #3

SBA #4

Thusach P?.C has 7 segment of its %Q memory set up to convey data to another
specifi. PT-_, and a corresponding segment set up in 1% to receive data. There is an
ced . gment in each table, which corresponds to the SBA of that GCM+.

SBA #1

to SBA #2
to SBA #3 —
to SBA #4

(%Q)

SBA #2

to SBA #1

to SBA #3
to SBA #4

(%Q)

SBA #4
to SBA #1
to SBA #2
to SBA #3

(%Q)

Series 90 ™ -30 Enhanced Genius® Communications Module User’s Manual —
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from SBA #4

SBA #3
P from SBA #1
p from SBA #2

(%l)
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Configuration
Summary for
this Example

Configuration for each of the four GCM+ modules in the example system is listed below,
along with a representation of what happens when that GCM+ sends global data. Each
GCM+ is set up to transmit 32 bytes of %Q data (8 bytes for each other GCM+ and 8
“unused” bytes). Each GCM+ is also configured to receive 8 bytes from each of the other
GCM+ modules. Each GCM+ uses the same Message Byte Offset for each global data
message it receives. The offset corresponds to its place in the SBA sequence. Other
configuration for each GCM+ includes setting status to %11025.

SBA #1 Sends Global Data Configuration For SBA #1
SBA #1 SBA #2 SBA #3 SBA #4 Starting | Reference Message
%l %Q % %Q % %Q %l %Q SBA Reference | Leng’.. B. ffer Offset
e e 7 77 77 (i) (bytes)
A E e | e SBA #1 | %Q0001 256 X
i i £ A e SBA 12 %10065 U 0
SBA #3 %10129 6+ 0
7 7 8 T8 SBA #4 %107 13 T+ 0
offset 0 8 16 24 all others X | 0 X
SBA #2 Sends Global Data Configuration “or SBA #2
SBA #2 SBA #1 SBA #3 SBA #4 ‘tarting | Reference | Message
%l %Q %l %Q %l %Q %l %Q SBA I ference Length | Buffer Offset
i P\ rry P e (bits) (bytes)
f w RN, WA Y=
ri:;’ £L A |z o BA 1 | YI0001 64 8
oL £ A L SAL2 | %Q0001 256 X
SB. . #3 %10129 64 8
8 FF"1 8 [ 8 | SBA #4 %10193 64 8
offset 0 8 16 24 5 all others X 0 X
SBA #3 Sends Global Data Configuration For SBA #3
SBA #3 SBA #1 BA ¥ BA #4 Starting | Reference Message
%l %Q %l %Q % %Q %l %Q SBA Reference Length | Buffer Offset
ey IA T "; e (bits) (bytes)
A 7 % v, A o SBA #1 | %I0001 64 16
LL [— CeL LAVLS SBA # | %I0065 64 16
SBA #3 | %Q0001 256 X
P, T ) s SBA #4 | %10193 64 16
offset 8 16 24 all others X 0 X
SBA #4 Sends Global Data Configuration For SBA #4
SBA #4 SBA # SBA #2 SBA #3 Starting |Reference Message
%l %Q %l %Q %l %Q %l %Q SBA Reference | Length | BufferOffset
2 AL Ll Lo (bits) (bytes)
77 77 7 ¥Z2¢ SBA #1 | %I10001 64 24
2 Lo £ £ L7 SBA # | %0065 64 24
SBA #3 %10129 64 24
[8 1818 74 SBA #4 %Q0001 256 X
offset 0 8 16 24 all others X 0 X
GFK-0695A Chapter 4 Configuration 4-15




Configuration Example 4

Global Data can be used to emulate a remote I/O option for Series 90-30 PLCs. In this
type of system, one device controls the I/O of one or more Series 90-30 PLCs. While the
controller shown in this example is a Series 90-30 PLC, a Series 90-70 PLC or other type
of host could also serve this function.

In the previous example, each PLC sent global data from its output table to the input
tables of all the others. In this example, one PLC sends 24 bytes of global data from its
output table to the output tables of the others, so it can actually control the output
devices of three Series 90-30 PLCs. Each 90-30 PLC uses 8 bytes of the o1/« :t data.

I I I HD
il il Nl
SBA #1 | sBA #2 | sBA #3 | SBA 4

(%Q) 4 A A Q)

\ [
P 8bytes | 8bytes | 8byte\7

Each Series 90-30 PLC sends global data f »m¢ts o1 m in ut table to the first PLC’s input
table, so the application program in the firs. PLC 24 act on inputs from the “remote”
90-30s as though they were inputs from-*s ov n PLC system.

—
%I %i %I %I

L%
t{ 8 LRiﬁFJ
— 8 bytes
8 bytes

Th< Serie. 90- 9 PLCs that act as remote I/ O devices do not need to contain an
a} olicatior, program to use the %I and %Q data. The data is exchanged directly with
‘mp. tand ¢ atput modules that are assigned to these same %I and %Q references.

¥ 'hen < afiguring GCM+ modules in PLCs that will have no application program, the
data default parameter should be configured to be OFF. That will ensure that
disruptions (caused by loss of PLCs or loss of communications) results in a predictable,
“safe” shutdown. If the data default parameter were set to hold last state instead, some
outputs would remain ON until the disruption was resolved.
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In this system:

m A GCM+ is installed in each Series 90-30 PLC. The GCM+ modules are configured
to use Bus Addresses (SBAs) 1 through 4.

m  The GCM+ in the Series 90-30 PLC that will control the other PLCs’ inputs and
outputs is assigned SBA #1. The GCM+ modules in the “remote” PLCs are assigned
#2, 3, and 4.

m  In the Series 90-30 PLC that will be the controller, the first 24 bytes (192 bits) of %I
and %Q memory is set aside for global data. The 24 bytes are divided into 3
segments of 8 bytes each; the segments are organized in ascending order of SBAs.

%Q Memory %l Memory
SBA #2 SBA #2
SBA #3 SBA #3
SBA #4 oA h ]

m  In each Series 90-30 PLC that will serve the “r. motel/U  function, the GCM+ is
configured to receive from the contrc’er the p rtio: of the %Q table that is assigned
toit.

During operation, the following occurg’Cth b s sca -

A. The GCM+ module in the control. r PL\ broadcasts 24 bytes of global data
beginning at %Q0001 to all /i de <Cs on the bus.

B. Every “remotel/O” GC 1+ . ~ceiv s 24 bytes of global data from the controller, but
passes only the 8-bvte se_me  that starts at its configured Message Buffer Byte
Offset to the PLC CI .

C. Eachrem te P\ Ckrnaacasts 8 bytes of global data from %I0001 to all other devices
on theus.

D. The GC 7 rin the controller receives the three broadcasts and places all the data in
—onu. uo. 3 64-bit blocks at %10001 — %10193.

E. Each r¢ note GCM+ also receives the broadcasts from the other two remote PLCs.
. 2caur : the length parameter for these SBAs is 0, the GCM+ modules in the remote
P. " discard each others’ messages.
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Offset 0 for
other
SBA#s on
bus

Offset 0 for
controller
SBA #1

Offset 8 for
controller
SBA #1

Offset 16 for
controller
SBA #1

Configuration Global data configuration for each of the four GCM+ modules in the example system is
Summary shown below. Other configuration for each GCM+ includes setting status to %11025.
The baud rate and Sé ref selections remain defaulted.
r SBA #1 SBA Starting Reference MessageBuffer
for S Reference Length(bits) ByteOffset
Global output data sent —Jp  SBA #1" 70Q0001 192 X
by SBA #1 (controller) SBA #2 %10001 64 0
SBA #3 %10065 64 0
SBA #4 %10129 64 0
allothers X 0 J
For SBA #2 SBA Startin Reference 1Iessa eBuffer
8
Reference Length(bi ) T Offset
SBA #1 %Q0001 64 0
inputs sentby SBA#2 ——p» SBA #2* %10001 64 X
as global data allothers X 0 X
For SBA #3 SBA Starti. 7 Reference MessageBuffer
R enc Length(bits) ByteOffset
SBA #1 % Q0L N1 64 8
inputs sent by SBA #3 . WA Y A
as global data > SBA #3 i 64 X
allothers 0 X
For SBA #4 SBA Starting Reference MessageBuffer
% Reference Length(bits) ByteOffset
by SBA #4 SBA #1 %Q0001 64 16
inputs sent by —
as global data —P  SBA #* %10001 64 X
allothers X 0 X

For this example, the only part of the GCM+ configuration that changes in the remote
PLCs is the offset; it increments by eight as the Bus Address of the GCM+ increments.

4-18
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Configuration Example 5

A Series 90-70 PLC exchanges I/ O data with two Series 90-30 PLCs.

] ]

I I

il lim|
SBA #31 sBA #1 | sBA #2 |

®m  During the input portion of each Series 90-30 PLC’s sweep, input dat="":=omI/O
modules is placed into the same references used for sending global.« ata.

] (el) << ] %N[) \(_\r
|
IS Eu, i

SBA #1 A SBA #2 ]

m  When each GCM+ module has its turn on the bus, | : trangnu.o the input as Global
Data, which is read by the Series 90-70 PLC.

L J
[ 1
" o
sBA #31 | SBA #1 SBA #2 /\
4 bt (24 4 | 16 bytes (8 words)
bits of % Jate | of %Al data

m  The application prograr in « »e Se ies $u-70 PLC processes the input data. It provides
100 bytes of outputsto be' =nt o the Series 90-30s as global data. Within the 100-byte
global data message, e fir: 60 ytes is discrete output data for one Series 90-30 PLC
and the last 40 ytes is « »7.og output data for the other.

I SBA #31

globaldata | 60bytes | 40bytes | B

4 Eacn Series 90-30 PLC reads only the intended portion of the data sent by the 90-70,
and discards the rest by using the offset and length parameters. The first GCM+
places its portion of the data into %Q memory in its Series 90-30 PLC. The second
GCM+ places its portion of the data into %AQ memory.

J J I J
I % I 1
sea #1 sBA #2 sea #1 sBa #2

globaldata * (%) globaldata * (%AQ)
offset = 0 bytes offset = 60 bytes
®  During the output portion of each PLC’s sweep, the received output data is sent to
output modules that are configured to use the same %Q and %AQ references as the

global data. Because the Series 90-70 acts as the controller for the 90-30 I/ O modules,
90-30 application programming is not needed.
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Configuration
Summary for
this Example

Configuration for
GCM+ #1

Configuration for
GCM+ #2

Configuration for
the Other Devices

4-20

Transmit: Receivedfrom Received from Received from
Device SBA Refs/Bytes #1: Refs/Bytes | #2: Refs/Bytes | #31:R efs/Bytes
GCM+ 1 %10001/3 none none %Q0001 /60
GCM+ 2 %AI10001/16 none none %AQ0001/40
90-70GBC 31 %G0001/100 %I11001/3 %AI0001/16 none

1. Configure the first GCM+ at SBA #1.
2. Configure the baud rate so that all devices operate at the same rate.
3. Configure the references, lengths and offsets for global data.

A. On the configuration screen, there is an asterisk (*) beside SBA /1, L ‘cause it is
the device being configured. Enter the parameters for the de'a . be t ansmitted:

StartingReference %10001
ReferenceLength 24 bits (=3 byt's)
MsgBufferByte Offset 0

B. Enter the parameters for the data to be received trom ti.-Ceries 90-70 PLC’s Bus
Controller, at SBA #31:

StartingReference ¢ Q0001
ReferenceLength 4. 9 bits =60 bytes)
MsgBufferByte Offset 0 he first 60 bytes will be received)

C. For all other SBAs on the bus:

StartingReference do1. tcare
ReferenceLength 0O(required)
MsgBufferByte( tfse 0

1. Configure the second Gt M+ GBA #2.
2. Configure the bad rc ‘e s¢ wat 1l devices operate at the same rate.
3. Configie the i "Cier ses, lengths and offsets for global data.

A. O the lonfiguration screen, there is an asterisk (*) beside SBA #2, because it is
the | :vice being configured. Enter the parameters for the data to be transmitted:

StartingReference % AI10001
ReferenceLength 8 words (=16 bytes)
MsgBufferByte Offset 0

B." cnter the global data reference, length, and offset for the data to be received
from the Series 90-70 PLC’s Bus Controller, at SBA #31:

StartingReference %Q0001
ReferenceLength 320 bits (=40 bytes)
MsgBufferByte Offset 60 (the first 60 bytes will be skipped)

C. For all other SBAs on the bus:

StartingReference don’tcare
ReferenceLength 0(required)
MsgBufferByte Offset 0

The Series 90-70 PLC at SBA #31 configures GCM+ modules via the system
configuration software at SBAs #1 and #2. It assigns 24 bits (=8 bytes) of %I memory to
the input data from the first GCM+, and 8 words (=16 bytes) of %Al memory to the
input data from the second GCM+.

Series 90 ™ -30 Enhanced Genius® Communications Module User’s Manual —
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Chapter

9]

Diagnostics

This chapter describes the diagnostics features of the Enhanced Geri'is \ omn  nications
Module:

B Status bits that reflect the presence or absence of other de'vices 'n ' »e bus, and
confirm the operating status of the GCM+ itself.

®m  Diagnostic messages that report the operating statt s of the series 90-30 PLC and its
modules to a Series 90-70 PLC on the same bus.

The diagnostic features of the GCM+ must be cori igured. See chapter 4 for more
information about configuration.

Status Bits

GFK-0695A

The GCM+ uses 32 reference ad dres b1, ' 1n %I memory to supply status information
for the PLC. A default begirnir.  refe, >ncc (the next available %I) for the status bits is
automatically supplied by th sy. i configuration software or by a Hand-held
Programmer, but a diffe. ‘nt % refc :ence can be selected. Status bits are organized in
ascending order of #.C'dev ces’ Bus Addresses (SBAs), beginning at the first %I status
reference.

Low re: rens’. Status Bits High reference
I'\I1 2|3|4|5|6|7| 0000000000000 0000000 |29|30|31|
— First %I status reference, Last %l status reference,
for example: %10001 for example: %10032

Monitoring GCM+ and Bus Device Status

Every bus scan, the Series 90-30 PLC reads the status bits from the GCM+. Your
application program logic may monitor the selected %I memory area regularly to check
on the operating status of the GCM+ and the devices on its bus. This is especially
recommended it the data default parameter has been set to hold last state.

m  The status bits for devices other than the GCM+ itself indicate whether they are
currently on the bus (status = 1). If the status bit for a device is 0, any global data
received from that Bus Address should be discarded. If the data default parameter
has been set to OFE this data will be 0.

®  During normal operation, the status bit for the GCM+ is 1 if the GCM+ is on the bus
and 0 if itisn’t.

5-1



Fault Reports

If the Fault Reports capability of the GCM+ is enabled by configuration, the GCM+ will
send diagnostic messages that can be read by a Series 9070 PLC on the same bus. The
Bus Controller in the Series 90-70 PLC must be rev. 4.0 or later.

These messages will report:

m  I/Ofaultslike addition or loss of a module or of another rack (see below) within the
Series 90-30 PLC.

m  Series 90-30 board-specific faults.

If a fault occurs, the GCM+ sends one Series 90 fault datagram. Even'it « e fau 't still
exists, the GCM+ does not repeat the fault report. For example, for. Loss »f Module
fault, a module must be added back at the same rack and slot l«"Cior. before another
Loss of Module fault can be reported.

Both the GCM+ and its PLC CPU must be operating for tne Sc #e90-30 to send Series
90 fault datagrams. So these diagnostics will not report 1 'ss or/ addition of the GCM+, the
CPU module, or their rack(s).

At powerup, the GCM+ cannot report fauvlts that ¢ scur kefore it receives its
configuration from the PLC. To avoid miss. 1g « v i wults, the GCM+ should be installed
right next to the CPU module. In that way, t. = GC.. + will receive its configuration
before the rest of the modules in the syste. a1 loge din.

Fault Clearing

Faults are cleared in the normal vay, ' ‘om he programming software or using a
Hand-held Programmer.

Clearing a fault in th=Sex »s 9(- 30 1 LC does not remove it from the fault table in the
Series 90-70 PLC. T hat faui. .iessage can be cleared using the programming software.
No 90-70 f<ult contacts a e associated with the fault.

Drop.'™

F. -t of the ‘eri 3 90-70 fault display is the Drop ID (a number between 16 and 254). The

Dre 2 ID is| atended to uniquely identify a remote drop, so each 90-30 should use a

¢ ffe. mt” rop ID. If there are two GCM+ modules installed in one Series 90-30 PLC,
aey stsuld use the same Drop ID, so the 90-30 gets reported in the same way via

either GCM+. The Series 90-70 Remote I/O Scanner also uses the Drop ID, so

assignments should take this into account.

Note that unlike the Remote I/ O Scanner, the GCM+ does not use the Drop ID as part of
its SNP ID; there is no SNP association in the GCM+.
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Appendix

A
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Characteristics of the Genius Bus

This appendix describes the characteristics of the bus cable that link  Gen 1s devices.

Electrical Interface

Serial Bus Waveforms

Effect of Long Cables, Repeaters, or Unspecified Ca le Tynes on Bus Length
Serial Data Format

Bus Access

Bus Errors Caused by Noise

This information supercedes the equivaler. te. * por! on of chapter 2 of the The Genius I/O
System and Communications Manual (G. X-905 36), “The Communications Bus”.

A Genius serial bus consists of t'vo ¢ m. ‘¢ Genius devices, and (usually) the bus cable that
connects them. A single block ¢ bus ¢ »t. »ller with a Hand-held Monitor directly attached,
properly terminated with a ; 3Q 1 sia’0r, are considered the smallest possible Genius
communications bus.
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Electrical Interface

The Genius serial bus uses computer grade twisted pair data cable. The half duplex token
sequence used requires only a single pair since at any time only one station is transmitting
and all others are receiving. All stations must receive in order to track the present token
value and take their appropriate turn on the bus, regardless whether the data is to be used
locally. The transmit sequence is the same as the serial bus address (SBA) set into each
location during configuration. A simplified interface circuit is shown below:

Wiring Terminals ‘
' SERT

L

|| ~ LocaL
SER2 SUPPLY 4

+5to10V

SHIELD
out ©

1 SER1

\

] SER2 ‘

SHIELD N SER2 © g \
IN ——

|

\

_ ) INTERFACE
~ Jsouaic > LOCAL LOGIC
COMMON
CHASSIS —L

GROUND

TX+

TX-

Signal coupling to the bus is via a high.f 'equ. ncy high' isolation pulse transformer. This
permits the bus and the local logic to be at dit >rent voltage levels. The pulse waveforms are
bipolar (see next section below) t' re "uce 2T baseline offsets in the waveform.

The daisy—chained bus is sti wi. on t! e let. in the above illustration. The SER 1 and
SER 2 lines are merely tappec at « ‘e intermediate locations along the bus. These
connections must be cons steni . inc the signal is polarized. The shield of the cable is
broken into segmey s at eac>"ocation. Each shield segment is DC grounded at one end
(SHIELD Q7.T), anc. .crn, nated with a small capacitor at the other (SHIELD IN). The
segmentii ¥ bre<'<s up'201g ground loop paths. The capacitor termination reduces
common m - noise from high frequency pickup, while preventing large ground loop
curcnts 2 th shield at low frequencies.

Th alterne ely switching transistors produce a negative pulse followed by a positive

, uls acro’ s SERIAL 1 relative to SERIAL 2. The bit waveform is a series of these pulses,
75 wili 7~ shown later. The transformer provides isolation (2500 volts test) between the
pus and the local logic, permitting these to be at different voltages. The internal resistors
in each line provide current limit and some termination function during transmission.

The balanced (differential) signals on the twisted pair provide high noise immunity due
to the magnetic (H field) cancellation effect of the twisting, as well as electric (E field)
reduction by the shielding. Most remaining noise pickup is common mode: the
transformer provides a high common mode noise rejection by looking only at the
differential signal across the SER 1-2 lines. The two input comparators detect the
positive polarity input pulses separately from the negative; these are sent to a custom
interface logic chip which digitally filters these for timing and sequence, then
reconstructs the NRZ digital data. Voltages between the two thresholds are ignored. This
filtering, and the high input threshold if the comparators, are highly effective in rejecting
both random impulse noise and low level line reflections. Finally a CRC—-6 checksum
check is performed before the data is sent to the local processor (not shown).
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Genius Transceiver Electrical Specification

Property Min Max

Normal peak voltage Vp into 78 ohm terminated cable (1) 3.5volts 5.5volts
Normal peak voltage Vp into 150 ohm terminated cable (1) 6.0volts 9.5volts
Rated bus impedance (2) 78 ohms 150 ohms
Maximum output voltage (SER 1 and 2 open) (3) Peak 35volts

RMS 15volts
Maximumoutputcurrent (SER 1 and 2 shorted together) Peak 180milliamp

RMS & milliamp
Transmittersourceresistance 80 ohms . 14 ohms
Transmittersourceinductance (transformerleakageinductance) .\ 1nicrohenries
Receiver input threshold; +Vr, —Vr (4) 0.7vo! N 1.1volt
Receivemodeinputimpedance 10¥oh
Receive modeload inductance (transformer shunt inductance) 61 w.lﬁ'l;‘ie: 12millihenries

Receiver common mode rejection (DC to 1 MHZ)

2dF

Shield capacitor termination

Isolation, serial bus to circuit, continuous

GFK-0695A

Notes:

m (1) Vp may vary among vari_u. ¢ ‘'L types.

0.1microfarad

240volts AC

m  (2) Rated load is half cahle i aped nce vhen termination is included.

m  (3) Peak open circuitvolta e ¢ atains underdamped ringing due to lack of

termination.

1

. (4) Input volta rec

Appendix A Characteristics of the Genius Bus

‘ween +Vr and —Vr thresholds are ignored.
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A

Serial Bus Waveforms

The actual waveforms seen on the cable depend on the cable impedance and the
distance from the station presently transmitting. A data “0” is a series of three AC pulses,
while a “1” is no pulse.

1\1 " ‘ “0un ‘ |\0nn wo ‘
1 '

SERIAL 1 VOLTAGE R! LATIVE 1u SERIAL 2

Use caution when connecting instrument tion to t e bu’. A differential probe or a
summation of two probes relative to grour. ' is . at ‘red. Inadvertent grounding of one
side of the bus can cause loss of data or data rrors.

The pulse frequency is three times the' aud 1 >quency, for example 460.8 KHz at 153.6 Kb.

The peak transmitted voltage V/, ar. " th . Cceiver thresholds Vr are per the electrical
specification above. The peak v ltage me sured will decline with distance along the
cable from the transmitting s atic ./ different stations will have varying amplitudes.
The wave shape will als beco 2e 1 ore rounded with distance.

The minimum.ampstude p !ss seen during a “0” should exceed the receiver threshold
Vr of 900 m*.ivolts = bu, | (about 1.4 volts) for best reliability. An occasional pulse at or
below the hreskld neas still not cause the bit to be missed, due to a voting algorithm in
the logic, hy + -ver.

Li7ewise, o p lses greater than Vr should exist duringlogic “1” intervals. Occasional
ex -a pulse during this interval are also rejected by the logic.

1 ne . fle’dons will show up as notch distortion during the pulse or low level pulses

auring 17 intervals, and their appearance is synchronized to the baud frequency. These
cause no problem if they do not cause violation of the amplitude criteria of the previous
paragraphs.

The Serial 1 and Serial 2 lines should always have a termination resistor equal to the
characteristic impedance of the cable connected at each extreme end. When testing a
Genius block or other device using a Hand Held Monitor, when no serial bus is present,
a terminating resistor will improve integrity. 75 Ohms is recommended.
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Effect of Long Cables, Repeaters, or Unspecified Cable Types on
Maximum LengthBus

GFK-0695A

Three effects limit the maximum length bus available at any baud rate:
1. Voltage attenuation
2. Waveform distortion (frequency dispersion)

3. Propagation delays

Attenuation

The transmitter output levels and receiver thresholds determi‘ie ti » n. »ximum
attenuation that can be tolerated. For Genius products, this is he pr 1cipal determinant
when using recommended cable types.

Distortion

Waveform distortion is due to the limited « anc 7id h of wire media, which causes the
various frequency components of a pulse we zefor.. to travel at different speeds and
thus arrive separately in time (called d'5pe sic ). As| result, the received pulse appears
rounded and distorted. The signal at' e ext_emie end from the transmitter may look
rounded and skewed as shown klvw. st rtion is most apparent near the beginning
and end of a pulse train where "1 ma_ ap >ear as a change in phase or a frequency shift.
Critical timing for a logic 0 {/ans aissi’ n is -hown below in a more detailed version of the
waveform:

Note the first and last half-cycle look wider. The most critical to operation is the first full
cycle of the first start bit of the transmission. Detection of this pulse establishes the time
synchronization of the receiver to the incoming waveform. Missing this first pulse does
not cause the data to be missed, but may compromise the noise immunity with respect
to extra or missing pulses. The frequency of the AC pulse is 3X the baud rate as noted
earlier. This means the normal period Tp(normal) is:

m  2.17 microseconds at 153.6 Kb
® 434 microseconds at 76.8 Kb
m  8.68 microseconds at 38.4 Kb.
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The half cycle pulse width, when measured between the positive and negative receiver
thresholds, denoted as Tp/2 in the figure, will vary along the waveform due to
dispersion, and resembles a frequency shift.. The digital input filter essentially is a band
pass filter which looks at the half cycle timing Tp/2, and the duration above the
thresholds, Tw. The limits are:

®  Tp/2 =0.6 Tp(normal) maximum
m  Tw =0.188 Tp(normal) minimum

These measurements can be taken when evaluating the maximum length of an
unspecified cable. Dispersion is much less of a problem with fiber optic links since the
media is much wider bandwidth, and therefore has less distortion.

Propagation Delay

The propagation delay is caused by travel time of the signal ¢ >wn t e cable. Typical
signal velocity in data grade cables is around 65— 78% of"» s, eed / f light. This requires
about 3 microseconds to travel a 2000 foot long bus. Th' s is abou nalf a bit time at 153,6
Kb. This skew could affect the bus access sequence since “nly ' ne bit of quiet bus (skip)
time is usually allocated between transmission of{ djacent audresses. (Refer to Bus
Access Time section below.) The signal mwst reach’ 11 derices on the bus within the
period of one bit. Propagation delay cause: the ('t 1ate limitation in bus length, even
with ideal media. Propagation speed throug: fiber « »tic is not significantly different
than wire, and delays through the inte fac s n 1st br accounted for.

Serial Data Format

The Genius protocol is a signe 'to roduce maximum throughput of data by using a
minimum overhead Ui cor. rol'and synchronizing characters.

Each chara‘.eris 11 uits I¢ ag, comprising a start bit (always 0), next a control bit,
followed v 78 h'’s of {ia, sent LSB first. The last bit is a stop bit, always 1. Successive
characters a * sent with no time space between them. The control bit is used to signal
the'ype « “ch -acter being sent. A 1 indicates a control character, and 0 a data character.

A1 inimun  transmission is comprised of a start character, one or more data characters, and
« sto, char cter. The Start character data contains the address and whether the

! ansn. ton is directed to a specific address or a broadcast to all. The End character contains
the CRC- 6 checksum. More complex transmissions may have additional start and end of
block characters to break up the message into “blocks” of data (not to be confused with
Genius IO “Blocks”). For example, a Bus Controller can send device specific messages
(blocks of data) to all devices on the bus during one transmission cycle.
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Bus Access

Alldevices must receive the current SBA and the stop character even though the data is
irrelevant locally. After the stop control character is received, each device on the bus
starts a timer. The time delay is equal to a “skip time”, times the difference between the
device Serial Bus Address (SBA) and the last SBA received. The device will transmit after
the time delay if no other start bits are detected first. Thus each device takes turn in
order of SBA. Unused SBAs result in longer times between messages. All devices must
detect messages within this skip time delay. A bus “collision” (two sources transmitting
simultaneously) results if this sequence is missed. The skip time value is ¢1al to one bit
period, except on the 153.6e rate, where it is two bit periods long. The lohge. interval is
useful to accommodate the longer propagation delays due to longer bus -able ; or when
delays are introduced by fiber optic or other repeaters, The worse cc e is \ hen adjacent
SBAs are physically located at opposite ends of a long bus. For<Zxc.ap: . assume SBA 4
and 6 are at one end of a 2000 foot bus and SBAS5 at the other, bpera ng at 153.6s Kb.
When SBA 4 end character is detected, SBA6 immediate]="Crar. » tim ag 2 skip times (13
uSec) to start of it’s transmission. SBA5 receives the end character 3 uSec later, and starts
timing 1 skip time (6.5 uSec). Thus SBA 5 will start trans: ittin ; 9.5 uSec after SBA 4 quit.
This allows 3.5 uSec for the signal to get back to Si A6 to caiicel it’s transmission turn.
The 3 uSec transmission delay leaves only 0.5:1Sec o de¢ *his and avoid a collision
between SBA5 and 6.

Bus collisions result in missing data or/.c. cte ' CRC -rrors. Problems resulting from bus
collisions can be fixed by not using (si opin; ) a 5BA, resequencing SBAs in order along
the bus, going from 153.6s baud #=the  53.6 ., or a lower baud rate.

Bus Errors Caused by Noise

GFK-0695A

Most capacitively- /ind may 2 dcally-coupled noise shows up as common mode voltage

on the bus.7 ne bus [.ov1 les a 60 dB common mode rejection ratio. A noise spike above

1000 volts voul< pe raariired to corrupt the data. The bus receivers filter out corrupted

data and pe “ rm a 6-bit cyclic redundancy check to reject bad data. Corrupted signals

dus 0 1 'se + ow up as missed data rather than incorrect data. The bus continues

o, erating  » th. maximum extent possible when bus errors are detected; random bus

err vsdon tshut down communications. Bad data is rejected by the receiving device

< 1d « «ces’.ve errors are reported to the controller. Bus errors are indicated by flickering
tI/O .ock and bus controller LEDs. If excessive bus errors occur, the problem should be

found and corrected.

Appendix A Characteristics of the Genius Bus A-7
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Comparison of the GCM+ and the GCM

The Genius Communications Module (GCM) is an earlier, less powe ‘ul v rsion of the
GCM+. Both types of module can be used on the same bus, b7 2y « xnnot be installed
in the same PLC. The two types of module can exchange glok 1l dat. wach each other.

Differences between the GCM+ and GCM are summari’.ea be. =

GCM+ GCM
ModuleNumber IC693C AN, 12 IC693CMM301
Quantity per 90-30 PLC 1,2,01" 1
GlobalDataLengths:
transmitted up 0128 iytes up to 256 bits total global data,
received up to'12o> vte “ichfromup to31 transmitted and received
¢ her ‘evices
Number of Other 31 7
GlobalDataDevices
Bus Addresses(SB/ s) “ 0-31 16 to 23 only
forGloball .ca
Memory  rpes”.r %G, %I, %Q, %Al %AQ, %R %G only
GlobalDat
J".agnos -s
LEDs OK, COMM OK, COMM
“oft: arediagnostics statusbits, none
Fault Reports to Series 90-70 PLC -
Ability to pass to host yes no
PLCa partial global
datamessageonly?
Host PLC Scan Impact fastertransfers slowertransfers
potentiallymoredata restrictedmaximumdata
HostPLC Program not needed for certain configura- required
tions
DataDefault may defaultto 0 no option
Series SixInterface selectable fixed

B-1
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A peer—to—peer , example, 1-7, 4-14
stopped, 3-2, 3-3
Attenuation, A-5 Compeatibility, 1-3
Computer
receives global data from GCM+, 3-4
B using to monitor data, 1-5, 4-12, 4-19

Configuration, summary of features and

Baud Rate, Choosing, 4-5 defaults, 4-4

Baud r.ate . Connector, Hand-held Monitor, 2-10
configuration, 4-4 o
selection guidelines, 2-6, 4-5 Control wiring, 2-9

Bus CPU sweep, 3-2, 3-3
access, A-7 CRC checking, A-7

baud rate, 2-6, 4-5
cable characteristics, 2-6

cable types, 2-5 n
disconnecting for reconfiguration, 4-1
electrical interface, A-2 Data defa. ', 3 2, 3-3, 4-1, 4-4, 4-6

general transceiver specifications, A-3

how to disconnect, 2-2 Dai monitoring, 1-5

installation, 2-7 L v, ‘e Number, 4-5
length, 2-6 Diag dstics

lightning transients, 2-9 Fau . Reports, 1-4, 5-2
noise, 2-2 status bits, 1-4, 5-1

noise, effect on data, A-7

outdoors, 2-9 Drop ID, 4-4, 4-7, 5-2

removal, 2-2 D-shell connector, installing, 2-12
repeaters, using, A-5

serial data format, A-6

surge suppressio., 29 E
terminatic , 2-8
unspeci’ ed ca'le tvoe asing, A-5 Environmental specifications, 1-3
using ott. v able types, 2-6
woL o orme A4
b sAddre 5 4-.4-5 F
‘us can, 25 Fault clearing, 5-2
" us sc. . time, 3-7 Fault Reports, 4-4, 4-7, 5-2

Fiber optics, 2-9

Cable types, 2-5 G

Catalog number, 1-3 GCM module, 1-3

compared to GCM+, B-1
configuration example, 4-10

receives global data from GCM+, 3-4

GCM+ module

Catalog numbers, inline HHM port,
44A736310-001-R001, 2-10

COMM LED, 1-2

Communications illustration, 1-2
loss of, data defaults for, 4-6 number per PLC, 1-1
master/slaveexample, 1-8, 4-16 specifications, 1-3
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Genius I/Oblocks onbus, 1-1, 1-6

Global data
amount, 1-4
length, 4-4, 4-9
memory types, 1-4, 3-1
offset, 4-4, 4-8, 4-9
operation, 3-2, 3-3
programming for, 1-4
references, 4-8
sent during configuration, 4-1

Grounding, 2-9

H

Hand-held Monitor (Genius), compati-
bility, 1-3

Hand-held Programmer, 1-1
As part of a system, 1-1

Hand-held Monitor, connector, 2-10
Hold last state, 4-1, 4-6

1/Oblocks onbus, 1-7:1-6, 3-4

Input data, < onito. "' w 'th GCM+, 1-6

O

L

. ED 12

_ogicn.aster 90-30 software, compatibili-
ty, 1-3

Logicmaster 90-70 software, compatibili-
ty, 1-3

M

Memory for global data, in other types of
host, 3-4

Module Installation, 2-1

Module location, 1-1
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Offset for global data, 4-4, 4-8
OK LED, 1-2

P

Power wiring, 2-9

Propagation delays, A-5

R

Racks, installir > GCl '+ 1n, 1-1
Reconfig’ ring tho &CM+, 4-1

Remotel/ . en ulating with global data,
1-8, 4-1v

Ren Hving the Module, 2-2

S

SBA, 4-4,4-5
Series 90-30 PLC, compatibility, 1-3
Series 90-70 PLC

compatibility, 1-3

monitoring diagnostics from GCM+,

1-4, 5-2

receives global data from GCM+, 3-4

Series Five PLC, 3-4

receives global data from GCM+, 3-4
reference address, 4-4, 4-6

Series Six PLC
compeatibility, 1-3
receives global data from GCM+, 3-4
reference address, 4-4, 4-6

Shock, 1-3

Signal wiring, 2-9
Slot Number, 2-1
Slot number, 4-4
Specifications, 1-3

Status bits, 1-4, 4-4, 5-1
meaning, 3-2
memory for, 3-1

Surge suppressors, 2-9
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T \'

Terminal Assembly . .
illustration, 1-2 Vibration, 1-3
installation, 2-4 Voltage attenuation, A-5

removal, 2-3, 4-1
Terminating the bus, 2-5

Timing W

bus scan time, 3-6
busscan/CPUsweep, 3-5
Device to device response time, 3-7 Wiring guidelines, 2-9
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