ADA_I, TIVE How to configure and connect the ALPHA
Gateway Il interface to a DeviceNet network

Technical support

For additional information, programming examples and other data that may be available for your specific
network configuration, check the Adaptive website www.adaptivedisplays.com under “Support”.

Introduction

This document outlines preliminary connection requirements for setting up a ALPHA Gateway II interface to
act as an interface between a DeviceNet industrial network and an ALPHA sign network (as illustrated below).

. RS485 .
Networkinputs: [ > | pLe |- ... Industrial -~ gtrel.\lnll\ay T ALPHA sign I
Sensors, relays, |- - - & Network Interface w/Gateway firmware
) - -

switches, other
PLC's, devices. A

Output Data from PLC

programmed through: ALPHA sign memory registers

Output Data Table (32 Words/data) and read and write functions

Input Data from Gateway

programmed through: PC with
Input Data Table (16 Words/data) Gateway Messaging Software

INFORMATION FLOW—In a DeviceNet network, a “device” is any point in the information pathway capable of sending or
receiving a data signal. In the most basic network configuration, above (one input, one PLC, one ALPHA Gateway Il interface,
one sign), the PLC, ALPHA Gateway Il interface, and sign are all capable of both sending and receiving data signals.

NOTE: In the event of a communication failure between any two points of the information pathway (in
the flow chart, above) messages may fail to display on a sign. See Related documents in the
table, next page, for more information regarding initial setup and installation.

If you're adding new ALPHA signs to a DeviceNet network for the first time, keep in mind the following:

Assemble connections between the ALPHA Gateway II interface and one ALPHA sign first, so that you
can begin using the Gateway Messaging Software to program messages that will be displayed on your
ALPHA signs. The basics of this procedure are outlined on Page 2 of the Gateway Messaging Software
manual. This will allow you to get acquainted with the software and the displays immediately, before
completing full ALPHA Gateway II/DeviceNet configuration. One working sign isn’t required for
intermediate steps involved in connecting the ALPHA Gateway Il interface to your network, but it will be
required when you're ready to start network messaging.

NOTE: It is not particularly difficult to add extra signs to a network. (See the Gateway Messaging Software
manual.) Depending on the complexity of your installation and the messaging requirements for
each display, you can complete installation/mounting of your full ALPHA display network all at
once. You could also begin with one display, go through the steps to configure and connect the
ALPHA Gateway Il interface, leaving installation/mounting of remaining signs for the last step.

Before you can begin to program the DeviceNet PLC to control message displays on the ALPHA network,
you must connect and configure the ALPHA Gateway Il interface to your network, following the sequence
of steps described in this document. (Refer to Tech Memo 00-0006, “Configuration Data for ALPHA
Gateway Networks” for additional information on Gateway parameters and programming a PLC to
control message display on the ALPHA network.)
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Related documents

Document name Part number Description
Gateway Messaging Software User Manual 9711-8808A Describes how ?0 use Adaptive’s Gateway Me§sag|ng Software to
compose and display messages on ALPHA signs.
Configuration Data for ALPHA Gateway Networks™ — Operating summary, programming reference
) ) ’ How to network ALPHA signs. NOTE: Specific information on routing
Network Configurations 9708-8046A long distance RS-485 connections in Appendix G of this manual.

*This document is available in .pdf format on the Adaptive website www.adaptivedisplays.com under “Support”.

ALPHA Gateway Il interface

The ALPHA Gateway Il interface is a 3-module unit: The Network interface module is the interface between
the PLC and ALPHA network. The power supply module supplies power for both the CPU Module and network
interface module. The CPU module is the interface between the Network interface module and ALPHA signs. For
more information on individual modules, see “Technical specifications” on page 18.

e Assembly—CPU/power supply/Network Interface Module or
power supply/CPU/Network Interface Module.

Set up—DIP switches on the front of the Network Interface module set data transfer baud rate (switches 1

and 2) and the specific node address (switches 3—38). See tables, next page, for the 63 valid addresses.

Status indicators—Network and Module LEDs provide status and diagnostic information.

B Power module C Network interface module NOTE: Female connectors on the left side of all three
modules allow you to switch around the Power and CPU
A CPU module —\ modules, to the left of the Network interface module
) SETTINGS for STATUS LED’s

DIN rail o0 s 15 ::;-" G 24 NEG 24 baud rate/address |

The rail should be ! f

connected to earth JJ |

GND because it s 0 Pﬁn SETTINGS STATUS

serves as chassis . | 2 POWER TMTEEEE wework—O

GND for all the ; SUPPLY 10 Lo Y

modules. L=—— N} o

DISPLAY TT— T @ D
SERIAL COM Speed Address

End clamp Input Voltage

Use end clamps to hold

the modules in place “'gg\‘:fg A

' DeviceNet
GND  SHLD ~24.~24 +24 E
] ) —

ltem Part Number Name Description

A | E9920-1116 CPU Module Serial RS232 input to hardwired or standard RJ11 jack RS485 output

B | E9920-1113 Power Supply Module | Accepts 24 VAC or 18 to 36 VDC power input

£9920-1115 —Must
specify network

Network Interface
Module

Connects ALPHA sign network to PC and provides interface between the DeviceNet PLC and ALPHA sign network.
NOTE: All Network Interface Modules have the same Adaptive part number. Specify your network when ordering.

D | 1188-9203

Complete assembly

All three component modules for DeviceNet network. See Technical Specifications, page 18, for full description.




Network interface module

Front view Side view
A B C A
| ’ A
iy SETTINGS STATUS
. | Network — O []
12345678 Module —Q %
ON
T ; L
Speed Address g
: 0
DeviceNet / \
| E D
ltem Name Description
A combicon 5-lead connector Connecting point to the PLC network, supplied with the Network Interface Module
Sets data transfer baud rate (DIP switches 1 and 2) and network address (DIP switches 3 through 8.) See Table in Network
B SETTINGS ; .
interface module operation, page 4.
STATUS Network and module LED error indicators provide system status information. See LED status table in the description of the
Intermodule Connector Used to pass power and signals between modules.
DIN rail latch Used to attach the module to a DIN EN 5@ @22 mounting rail.

Network interface module operation

SETTINGS: | Baud rates supported by DeviceNet: 125 kbit/s, 250 kbit/s, 500 kbit/s
DIP SETTINGS NOTE: Faster baud rates
SWITCHES = DIP 1-2 | 1&2both Ofi— 00 | 10ff, 20n—01 | 10n,20f—10| 11 may not support longer
112305678 cable connections. See
B | 1and2 S Baud 125Kkb 250kD 500kb Reserved Cabling Reference in
L !
Data Riseetl. Acktes NOTE: 121 ohm resistor required at PLC input contacts 2 and 4 the Troubleshooting
Transfer section on page 17.
Rate
Module Status LED and Network Status LED provide the following information:
Network (upper) LED - Network interface module Module (lower) LED — Network interface module
LED appearance Indlication Suggested Action LED appearance Indication Suggested Action
. Off/Offline or Apply power to unit or to Off, unlit No power Apply power
OFF, unlit DN network
no power networ Green 0K No action required
STATUS OK/OnI.mez ) . Check configuration
c Steady Green Communication No action required setup, with the software
Network —Q occurring thét was used for
Module —Q — Flashing Red Invalid configuration initializati
_ Online: Check 2—d|g|tlerror code initia |zat|oln.
Flashing Green . on PLC. Configure scan Check physical
No communication ) : )
list table to add device. connections
Flashing Red At least one device in | Check failed device and Check connections.
g scan list has failed the scan list table. Look for evidence of
Steady Red Fatal Fault electrical damage
Steady Red Communication has | Reset module. Replace Reo| d Ig :
y failed module if required. éplace moaute.




Network interface module operation (continued)

Node Address Table—DIP Switches 3 through 8
Address
1 2 3 4 5 6 7 8
0 0 0 0 0 0 0
0 0 0 0 0 1 1 NOTE:
0 0 0 0 1 0 2
0 0 0 0 1 1 3 New DIP switch
0 0 0 1 0 0 4 settings become valid
0 0 0 1 0 1 5 only after power is
cycled once, off and
0 0 0 1 ! 0 6 then back on.
0 0 0 1 1 1 7
0 0 1 0 0 0 8 You can not change an
0 0 1 0 0 1 9 address while the unit
0 0 1 0 1 0 10 is in operation.
0 0 1 0 1 1 1
0 0 1 1 0 0 12
0 0 1 1 0 1 13
DIP 0 0 1 1 1 0 14
Used
SWITCHES 0 0 1 1 1 1 15
to
3 through 8: set 0 1 0 0 0 0 16
data 0 1 0 0 0 1 17
Valid t(rg;sj{je)r 0 1 0 0 1 0 18
Address e 0 1 0 0 1 1 19
Table ' 0 1 0 1 0 0 20
(See 0 1 0 1 0 1 21
preceding 0 1 0 1 1 0 22
table 0 1 0 1 1 1 23
for 0 1 1 0 0 0 2
DIP1-2, = 1 7 0 0 1 %
above.)
0 1 1 0 1 0 26
0 1 1 0 1 1 27
0 1 1 1 0 0 28
0 1 1 1 0 1 29
0 1 1 1 1 0 30
0 1 1 1 1 1 31
1 0 0 0 0 0 32
1 0 0 0 0 1 33
1 0 0 0 1 0 34
1 0 0 0 1 1 35 NOTE:
1 0 0 1 0 0 36 Addresses
1 0 0 1 0 1 37 62 and 63
— may be reserved
for other devices
1 1 1 1 1 0 62 on some
1 1 1 1 1 1 63 networks.




Gateway DeviceNet ALPHA network interconnection diagram

B Modular Network Adapter

¢ S /
M ALPHA si 1 i .
End-of-line I (with Gaiewaysi'i?;ware) I [ Shielded Display Output
. Recommended for
terminator, e Permanent Network
(with Gateway firmware) I Installations
NOTE: - —— _ (
n
Except for the new | it Gareveay Tommare) | —
“Premiere” gﬁ
. % A

series of displays,

) g PLC combicon
EOL terminator iwi A INPUT ¢ ) o
reqUired on the (with Gateway firmware) \_/\N = conneclor
farthest Sign out. Unshielded RJ11 O
o Output for Setup
Refer to Appendix “L and Programming
in the Network
Configurations a2 ok
manual. | (2avoe
PC with Gateway | 20V |
Messaging Software acy I | svons .
/ =1 e
= ) - || ~AC— \:'I~
Item | Name Description
Pin-out Diagram for DeviceNet “combicon” style 5 lead connector that is supplied with the Network Interface Module.
NOTE: External 24 Volt DC power supply required.
d (vH) V*=supply (24 VDC); V"— bus common (OVDC)
5 . Red (V _ Hinh di ; ;
| 2 White (Can_H) Can_H- High dl|fferent.|a| data connect_mn
3 — Shield Can_L — Low differential data connection
3 — Blue (Can_L)
A _PLC Black (V7) } NOTE: Connect 121 ohm terminating resistor
input | ‘ — v+ across contacts 2 and 4 to attenuate data
sarus L : Can_H transfer signal, and a second 121 ohm resistor
e i at the PLC (opposite end of the cable).
SPied Adaress ‘ Fo- Shield Refer to the Network Termination Test in the
e -r-- Can_L Safety and Troubleshooting section, on
DeviceNET — V- page 16, for a field test procedure to check
‘ c7 impedance values in your network.
B 1 B .
Modular Network L = — RJ1TRS485 jack
Adapter wiring
. (] B
connections R © ° R
B Y
K L
R G
ALPHA sign v R
(with Gateway firmware)
Modular i PR Sn \ .’ * 485 (Black) to BK screw
B | Network (with Gateway firmware) ¥ puu ~ 485 (red) to YL screw
Adapter i ALPHA i i Shield wire to RD screw
(with Gateway firmware) S <.'.(
St =
See Network Configurations manual
for additional information on cabling
and part numbers/available lengths.
c EOL Except for the new “Premiere” series of displays (which use DIP switches to control that function), an end-of-line terminator (p/n 1088-9107) is required on
the last sign in the network, even if there’s only one. See Appendix “L" in Network Configurations manual for more information.




Network/Gateway data pathway

The ALPHA Gateway Il interface allows for the exchange of data between a PLC and an ALPHA sign(s) to
activate messages and show real-time data on a system. The ALPHA Gateway Il interface is connected to ALPHA
signs via a multi-drop (R5485) network. This network will support up to 32 drops before requiring a repeater.
These displays can be addressed from 001 to 254 by using the handheld remote control. (See the Gateway Messaging
Software manual; messages are created in Gateway Messaging Software, then they are stored in the sign(s) memory.)
The ALPHA sign can store up to 4000 messages (1-4000) and can support up to 100 variables (1-100). The
“memory map” table that follows shows sign’s memory allocations and function.

How messages and variables are stored inside ALPHA signs

sign | ALPHA sign [
memory ( with Gateway firmware)
map
Data Storage and Message Limits
Register #| 1 to 100 used for Variables
001 Variable #1 (+ or - integer value)
002 Variable #2 (+ or - integer value)
Read .003 Yariable #3 (+ or - integer value) —— Write
100 Variable #100 (+ or - integer value)
Register # | 101-2 for Msg. Processing; 103/167 Active queue
101 Message Activation Register (Message # to turn on) Write
102 Message Deactivation Register (Message # to turn off)
103 Message queue (all currently running messages) —
Read 104-166 -
not accessible
167 ) with the write
— - command
Message #| Memory Limit/Average Message Length to Capacity
1 Msg. #1 (100" or 50** characters)
2 Msg. #2 (100 or 50** characters) . .
3 Msg. #3 (100* or 50** characters) Write during
. . download only
2000% or Msg. #2000 (100" or 50** chars.)
14000%_ _ | _ _ _ _ o ____o_o_o__
NOTE: Message total decreases as avg. length increases— 2000 total
w/Avg. length 100 chars. or 4000 msgs. if average is 50 characters.

DeviceNet .EDS file.

Each device on a DeviceNet network is associated with an *.eds file (short for, “electronic data sheet”). This file
contains all of the parameters, such as baud rate and table formats, along with all of the other necessary data
required by the scanner module when the Gateway is configured on a DeviceNet network. After the Gateway
Messaging Software is installed on your system (for example, to your c: drive), the file can be located under
C:\Program Files\ Adaptive Micro Systems\Gateway Messaging Software\*.eds. When loading the.eds file to
your system, the input and output parameters are set to the following:

32 Words (64 Bytes) out for the PLC Output Data table from the PLC to the Gateway.
16 Words (32 Bytes) in for the PLC Input Data table from the Gateway to the PLC.

The DeviceNet initialization sequence in the following section explains how to load the required .eds file.



DeviceNet required initialization sequence

In order to add an ALPHA Gateway II interface to a DeviceNet network, you must have an intermediate
communication interface (such as the Allen-Bradley 1772-KFD, shown below), that will allow the DeviceNet PLC
and ALPHA Gateway II interface to exchange data. Because DeviceNet is an “open protocol” there are a range of
available interface options, from Allen-Bradley and from third party vendors.

NOTE: Whichever type of intermediate communication interface is selected, these are the three basic
steps needed for initialization on the DeviceNet network:

1. Connect the ALPHA Gateway II interface to the network,
2.  Load Gateway properties to the initialization software and install the *.eds file, and
3.  Map I/O data tables from the Scanner Module to the Gateway.

The sequence some specific instructions may differ, depending upon the DeviceNet PLC and the
communication interface that is selected, but these tasks should be essentially the same.

Step 1.) Before you begin the initialization sequence verify all hard-wired connections and both
of the Network interface module settings, for data rate and node address:

* Select the data transfer rate by setting DIP switches 1 and 2. See “Network interface module
operation” on page 3 for baud rate information and switch settings.

e Set the Node Address for the ALPHA Gateway Il interface. See “Node Address Table—DIP
Switches 3 through 8” on page 4. Complete all connections to wire the Gateway to the network.

¢ Cycle power or perform these two steps before powering up. Address settings take effect only
after power is switched off and turned back on. Address can not be changed during operation.
The software used during initialization must “read” these values as you want them set.

Network module interface DIP switches: NOTE: Refer to the Valid Address Table on page 4 for address settings data.
SETTINGS 1.) In the example shown at left, the data transfer baud rate is 125 kb
(switches 1 and 2 both OFF).
1] I (g agagapal 2.) The serial address setis “32”, with switch 3 ON; and switch 4 through
* switch 8 set to OFF.

12345678
ON

NOTE: Some networks reserve addresses 62 and 63 for other devices. Refer to
your DeviceNet documentation before setting an address, to avoid conflicts.

L
Speed Address

¢ Follow the manufacturer’s instructions to connect the communication interface card between
the ALPHA Gateway Il interface and the network. The Allen-Bradley 1772-KFD, below, uses
standard connections. Continue following manufacturer’s instructions to enable data
communication through the interface.

Female “combicon” 5 pin
DeviceNet connection

NOTE: You may use any DeviceNet
intermediate communication
interface. Device shown at left
illustrates typical

configuration.
\ Because DeviceNet is an open

zzzzzz

. Allen-Bradiey
1770.KFD

(Optional) 9 volt
external power
supply connection

DB9 RS232 serial
input from PC

protocol, however, your device
could have a DB serial
connection at both ends;
without the special 5-pin
DeviceNet connector. Refer to
“Other devices on the network”
on page 23 for information.



DeviceNet required initialization sequence

Complete any other required configuration to allow the software initialization. In the example
shown below, a Allen Bradley SLC has a “mode” switch which must be turned to the
PROGRAM mode position to program the scanner module.

PLC must be put in PROGRAM mode.

The Allen Bradley SLC shown at right,

for example, uses a 3-position switch
to select PROGRAM mode.

Step 2.) Whichever software application you choose to select, follow the required procedure to
load the *.eds file and transfer the properties of the ALPHA Gateway II interface to the
DeviceNet PLC’s scanner module.

o

In the example below, Allen-Bradley’s RSNetWorx application is being used to start the

initialization sequence. Select the “EDS Wizard” from the Tools pull-down menu. The “EDS
Wizard” is used to load Gateway properties into RS NetWorx.
R Stant| Eglrbo - ot Outook | Fgl Goldine 4.0 | = Microssit Possoes -1 |55 Gatway tldnt - A5

e R
£ et vew metwek Deven Tock e

aes-aa EEITE - os T3

1747-50N GREGB
Scanner

Module

o B2

Photoslectic Sensor

well Btomation mecsllaneous

] ared-Teo
® Fockweell Sutomalion - Alen-Bradey
B Rockwell Sutomation - Dodge

] Rockwell Sutomation - Electro-Craft Motion Conin
() Rockwell Sutomation - Relancs Elecine

(M| 4| » W]\ Graph [ Speesdshest §, Wastersk | 4




DeviceNet required initialization sequence

¢ The specific software application used for this purpose may differ but the initialization
sequence should be similar. In the example we are showing, the EDS Wizard brings up several
options. Select “Register an EDS file and click “Next”.

EDS Wizard

Options ﬂ
The EDS “Wizard provides you with several tasks,

Select >+ Register an EDS file(s].
elec nd iThiz option will add a device(s] to our database.;

’ " Urnreqgister a device.
1 Thiz option will remove a device that haz been registered by an EDS file from
our database.

[ﬂ‘ " Change a device's graphic image.
Ejijj Thiz option allows you to replace the graphic image (icon file] associated with a
device.

J'_ ™ Create an EDS Stub.
- Thiz option creates an EDS file with information that describes the file, device
and |40 characteristics.

< Back | Mest » | Cancel

* Next, select “Register a single file” and select the file from the Adaptive Micro Systems
Gateway Messaging Software” directory. The full pathname should be C:\Program
Files\ Adaptive Micro systems\Gateway Messaging Software\ ABS.eds. You can click “Next”
on this screen and each of the four screens that follow to load the default *.eds file
configuration in the directory. (However, you may also choose to custom configure the
installation by selecting other options available through the EDS Wizard, which are presented
to you in the four screens that follow.

EDS Wizard

Reaqister Device ﬂ
Electronic Data Sheet file(z] will be added to your spstem for use in Rockwell Software
applications.

% Reqister a zingle file
" Reqister a directory of EDS files r

Mamed:

C:\Program Filesh\Adaptive Micro SystemshG ateway Meszaging Softwﬂ

Click
i *|f there iz an icon file [.ica] with the same name az the file(z] you are registering « "
then this image will be associated with the device. Next

To perfarm an installation test an the filefs). click N

< Back Mest » Cancel




DeviceNet required initialization sequence

10

A. Data file

After going Onlineto |

Browse the network...

Check to make sure that the information has been transferred by going to the “View” pull-

down menu and selecting “Hardware” from the toolbar. You should see a screen that identifies
the new .eds data file. The icon for the ALPHA Gateway II network device may not appear in
the window on the right, however. Click the “Online/Offline” button to the “Online” (button

depressed) position.

-, Gatway Il - RSNetworz for DeviceNet

File Edit Yiew Metwork Dewice Tools Help

BlE-H & LB ke

|eallElE|e =|me]

Hardware x

E_g Devicellet

= g Category

AL Diive

Barcode Scanner
Communication Adapter
DeviceMet to SCaNport
Dodge EZLINK

General Purpose Discrete [/0

Generic Device

Human M achine Interface
Inductive Proximity Switch
Lirnit Switeh

Photoelectric Sensor
Rockuwell Automation Unspecil
¢ SCANport Adapter

£ Vendor

HMS Fieldbus Systems AB (Ho
Rockwel Autamation - Allen-B
Rockwel Automation - Dodge
Rockwel Automation - Electio:
Rockwel Automation - Relian

—>

4| | »

1747-50N GREGH
Scanner Module

<l

o

Online/Offline button

[4] 4| ¥, Graph § Spreadshest Master/Sle | 4

|
= I Error Code I [Description

Once placed into “Online” mode, the software browses the network to identify all devices.

L% Gatway Il - RSNetWorx for DeviceNet

File Edit “iew MNetwork Device Tools Help

(=]

IR L

Jealcle| &l @

Hartware ————————1 x|

=) g DevicaMet
= § Category
AL Drive
Barcode Scanner
Cammunication Adapter T
DeviceMet o SEAMport
odge EZLINK
General Purpose Dizcrete /0
Generic Device
Human Machine |nteface
Inductive Proximity Switch
Lirvit Switch
Photoelectic Sensor
Rockwell Automation Unspeci
= SCANport Adapter
“Wendor
HMS Fieldbus Systems AB (Hg
Rockwell Automation - Allen-B
Rockwell Automation - Dodge

Rockwell Automation - Electro
Fiockwell Autamation - Feliar

1747-50M GREGE Aoy Bus-§
Scanner hodule Diewice Met

AN

The new Gateway device will
appear in the icon window.device

4 / 2 [4/ 4] » [ M} Graph { Spreadsheet Master/Sle | 4| | Lr
|
| | Emar Code | Descriptian

ges



DeviceNet required initialization sequence

You can click the Refresh button (F5) to put devices into node address numerical order.

i Stant| 2qinbos - Microsoft Dutiook | 3 ASLogi 500 - AUTOMATI. | [2F Gatway I1.dnt - RSHe. .

Y SSW@D Yy 1

atway Il.dnt - RSNetWorx for DeviceMet [_[&] %]
Fle Edt View Metwok Device Iook Help m
RN ER N EEEEEE=EEY
Hardwiare &l 1747-50N AnyBus-S GREGE |
B DeviceNet Scanner DeviceMst
TP Categons Module
#- AC Drive

EHED Vendor

Communication Adapter
DeviceMet to SCANport
Diodge EZLINK.

Gieneral Pupose Discrete /0
Generic Device

Inductive Proximity Switch

Limit Switch

Matar Protectar

Photoglectic Sensor

Rockwell Automation miscellaneous
o-[f] SCANport Adapler

#-) Smart MCC

EHE) HMS Fieldbus Systems AB [Hassbier Micro Sys]
EHED Communication Adapter

o WVV\ 62

[+ Panel Tec
[ Rockwell Automation - Allen-Eradley
[ Rockwell Automation - Dodge:
[ Rockwell Automation - Electro-Craft Mation Contr
[ Rockwell Automation - Reliance Electric
4| | »

H| 4| | M}, Graph [ Grreadshest } Masterrolk | 4

Step 3.) Put your cursor on the scanner module icon and double-click to begin the final step,

o

Offling

mapping the I/O data tables from the scanner module to the network module interface.

i Start| 2qinbos - Microsoft Dutiook | 3 RSLogi 500 - AUTOMATI.|[2F Gatway I1.dnt - RSHe. .

Gatway Il dnt - RSNetworx for DeviceNat

File Edt View Nstwok Devics Tools Help

[ B @ Ay 105PM

_[5]

as-dsimelr | ea

’5_5 3

Hardware =l

=) DeviceNet
=) Category
) AC Diive

£ Barcode Scanner

[ Communication Adapter

[ DeviceNet to SCANpart

[ Dodge EZLINK

[ General Purpose Discrete 1/0

5 Generic Device

[ Human Machine Interface

[ Inductive Prosimity Switch

[ Limit Switch

Matar Protectar

[ Photoelectic Sensor

[ Rockwel Automation miscellaneous

[ SCéMport Adapter

) Smart MCC

Wendor

@ HMS Fieldbus Spstems AB [Hassbijer Micro Sys)

EHED Communication Adapter
5 DeviceNet

o
o

Fanel Tec

AnyBus-5 GREGE
Devicelet

E

16 B2

+

o Fiockwell Automation
o Fiockwell Automation
o Fiockwell Automation
ol Fiockwell Automation

- Allen-Bradiey

- Dodge

- Electio-Craft Motion Contr
- Reliance Electric

| » H| 4| | M}, Graph [ Grreadshest } Masterrolk | 4

o

Offling

11



DeviceNet required initialization sequence

¢ The scanner module properties dialogue box will appear.

Verify the device name and addres

B 1747-5DN Scanner Module EHE

Seneral | Modulel Scanlistl Input I Dutputl ADR I Sumnaryl

Descriation

1747-50M Scanrer Module

|u

—Device |dentity [ Primary |

“Yendor |Hockwell Autamation - Allen-Bradiey [1]

Device IEommunicetion Adapter [12]
Product: |1?4?-SDN Scanne Module [19]
Fatalng: [1747-5DN

Rewisicr: |405— ;I ;I

MK I Caneel | DRt | Heln |

* Click on the Scanlist tab. You will see a small window (not shown) asking you to upload,
download or cancel. Select “download” and the screen shown below will appear.

After you have selected “Download” at the preceding “Scanner
Configuration Applet” window, select the ALPHA Gateway |l
interface device.

@ 1747-5DN Scanner Module EHE

Generall Module  Scanlist | Input I Dutputl ADR I Summaryl

Available Devices: Scanlist:

@ 1B, AnyBus-5 DeviceMet

V' Automap on Add = | Hode Sctive

Upload from Scanner... | Electranic Fey:
I~ | Deyvice Tipe
Download to Scanner... | I= | endar
I= | Eroduct Eade

™ | W sior Elevision

Editl e Earameters. . |

QK | Cancel | Apply | Help

12

Select the ALPHA Gateway |l interface

B 1747-5DN Scanner Module

Generall Module  Scanlist | Input I Dutputl ADR I Summaryl

Available Devices: Scanlist:

\ @ 1B, AnyBus-5 DeviceMet

<€

E3 2 B

V' Automap on Add V' Node Active

Upload from Scanner... | Electranic Fey:
¥ Device Tupe
Download to Scanner... | ¥ “endor
¥ Product Code

™ | W sior Elevision

Edit 1/0 Parameters... |

QK | Cancel | Apply | Help

Select “Edit /0 Parameters”



DeviceNet required initialization sequence

e After you have selected “Edit I/O Parameters” you will see the following screen:

Recommended defaults for ALPHA Gateway
network data exchange are shown selected:

Polling
32 Bytes In
64 Bytes Qut

Polling
gVvery scan

Click OK when all variables have
been selected, and the screens
shown below will appear.

1.) Select the Scanner
Module Input tab to
begin mapping the

i

NOTE: Depending on specific factors in your network environment, as long as the
transmit and receive data parameters are set to “32 Bytes In” and “64 Bytes Out, you
could also choose “Change of State”1/0 parameters (data exchanged only after a PLC
change state), or “Cyclic” (data exchanged at regular, periodic intervals).

~

~
~

~
Edit 1/0 Parameters : 16, AnyBus-5 DeviceNet ~ HER
A

e Bt =

Bix Size: ID _I:j Bytes

v | Palled:

Rz Size: |32 _I:j Bytes
T Size: |54 _I:j Bytes
Faoll R ate: IEvery Scan 'I

~
~
~
N

AT Change of State / Cyclic
| Chance of State. € Cyrlin

R Size: | Eptes

Tx5ize: | Eptes

J

Heartheat Fiate: |50 meec

|

Ldvancedl,

B 1747-5DN Scanner Module

Eenerall Modulel Seanlist | Input |Dutput| ADR I Sumnaryl

()8 I Cancel |

Restore /0 Sizes |

data exchange
pathway.

2. ) Verify that
Memory is set
correctly. The SLC

AutoMap : |
WA |
Advanced... |
DOptians... |

Memaye [ Fil - o
PLC shown in this/gmw - Sriog —
1

5|14|13|12I11I10|9|3|7/I’5|5|4|3|2|1ID:II Node

example uses “‘M”

B 1747-5DN Scanner Module EHE

|33nera|| Modulel Scanlist  Input |Dutput| ADR I Sumnaryl

4.) Click on the “AutoMap” button and the
selected pathway is automatically mapped.

5.) As the pathway is defined, highlighted files
are listed, as shown in the screen below. —

3

file setting. Verify

Your usage—

ControlLogix

PLCs use the

“Assembly Data”

\xqmmxom;:

memory setting.

K

o]

Apply | Help |

| Twpe [Rx [ Map |

B‘IB,.-’\nyBuc-... Polled 32 M1:1.00

M ermary: IM File: 'l Start word: ID _Ij

Advanced... |
Options. .. |

3.) Select the “Start” Word.
The value for this will
depend on current
system configuration
and what's already in
use by other devices.

EREERREREREREBENE

20|~ || = o= =

ok Cancel Apply | Help |

13



DeviceNet required initialization sequence

* Repeat the same sequence of steps after selecting “Output” in the scanner module properties
dialogue box.

3.) Click on the “AutoMap” button and the
B 1747-5DN Scanner Module [ 7] selected pathway is automatically mapped.

EWDutputl ADR | Summary |
Autoﬂapﬂ 4.) As the pathway is defined, highlighted files

1.) Select the

Scanner 3 A R R o . X

S e - - listed, as shown in the screen below——
Module Output m | are '
tab to begin -

mapping the Advanced. . |

data exchange
pathway. Options... | B 1747-5DN Scanner Module [=]x]

lﬁ Iﬁ G || Module | Scarlist | nput | Output | ADR | 5
MW e - gta[t\.\:md;AU = eneral o ueI canlsl ] uDul I umnar}'l

/ _ 15|14|13|12I11I1u|slal?ls/V5|4|3|2|1In B %DT;MBW_I Lo Iz; IET?DD I

. 1 /

2.) Verify that 12 // :
Memory is set — —
correctly. The SLC 5 // [
PLC shown in this i 7 Qtiors.._|
example uses “M” B

Ad|
/ M ermary: IM File: 'l Start word: ID _Ij

file setting. Verify

your usage— o] A‘”ce' | oo | oo | [is[ial1af1z[11[ro[ s [e[7 6 [s[4[3]2]1 [o]«]
ControlLogix

PLCs use the

“Assembly Data”

memory setting.

3.) Select the “Start” Word. The
value for this will depend on
current system configuration
and what's already in use by
other devices.

20|~ || = o= =

MK | Caneel | Arply | Heln |

* Select the “Summary” tab at the far right of the scanner module properties dialogue box, to
verify that mapping has been correctly defined. In this example, the following screen appears
to confirm I/O parameters.

EX.1747-5DN Scanner Module

Generall Modulel Scanlistl Input I Dutputl ADR Summary |

Mode |Active | Key | Fix | Fix kap | T | Tx Map |
fl 0. <Slave M. No 0 HNo 0 Mo
1B,AnyBus-S... e owP 32 Yes B4 Ves

Inthe “Summary”
tab verify set
parameters, then
choose “Apply”.

Proceed to
download all
information to the
scanner module

QK I Cancel | Apply I Help |
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DeviceNet required initialization sequence

¢ Turn the PLC mode switch back to “Run” mode to begin using the network for messaging
control.

Once you've completed
the initialization

sequence, take the PLC
out of “Program” mode:

15



Safety and troubleshooting

When successfully connected to a DeviceNET industrial network, there should always be some type of

message on each ALPHA sign connected to this network:

No message anpears “No Network “NO BACKGROUND Message Error-Specific message number is
PROBLEM: o ALP& A s'}"n Activity” message MESSAGE"" displayed, for example
g on ALPHA sign appears on ALPHA sign “Message # 0024”
¢ Network wiring fault e Network Sign address not *  “Blank message”:
o PLC fault wiring fault correct. Either this message was never edited (and
o ALPHA sign fault possible sign e PLC fault The sign has not never downloaded to the display),
hardware failure or a PLC is e ALPHASsign received any message
trying to display a message fault to display. (This is not or
that was not programmed into | o A PHA sign an error condition).
the sign. timeout=no Sign is receiving . Messages that are invalid (with
Possible «  Message(s) too long for preset network information, but the Gateway Messaging Software syntax
Causes file size activity for at information is not for errors) never make it to the display;
this sign or is invalid. they can not be downloaded with
 Not switched on/plugged in least 3 .I gnoris! V. ! invzlid content v i
« The only character seconds Sign has not received .
. any valid serial data
programmed into the message Gateway v
is a “space”. offline/
connected to
RS232 line

" This is called the “background message”. The Gateway Messaging Software can be used to change the wording of this message.

Network termination test

Termination is used to match the impedance values between the network node and the transmission line being
used. If the values are not balanced transmitted signals may not be completely absorbed by the load, causing a
portion of the transmitted signal to be reflected back into the transmission line. If the source, transmission line and
load impedance are equal, reflected signals do not cause a problem.

To measure the series resistance of the DeviceNet data pair conductors and the attached terminating resistors,

1.
2.

Turn all network power supplies off.

Measure and record the DC resistance between CANH and CANL at each end of the network, and in

the middle.

Measured resistance should be between 50 and 70 ohms. Suggested actions for values that are outside
the acceptable range are given in the table, below.

Measured resistance

Suggested action

<50 ohms

Check for short circuit between CANH and CANL wiring.
Check for more than 2 terminating resistors.
Check nodes for faulty transceivers. Use an ohm meter to measure current leakage through all of the CAN circuits:

1.) Measure resistance between CANH and V°, CANH and V*, CANL and V" and CANL and V*,
2.) Values obtained should be in the approx. range between 1M and 4M ohms.
3.) Check for electrical damage in the circuit if values are well outside recommended range.

50 — 70 ohms

Normal range. No action required.

71— 125 ohms

Check for open circuits in CANH or CANL wiring.

Check for a missing terminating resistor.

> 125 ohms

16

Add termination resistors.

Check for open circuits in CANH and CANL wiring.



Safety and troubleshooting

Cabling reference

In a DeviceNet network the Trunk Line is the main network cable. The Trunk Line is usually a “thick” cable,
between the two 121 ohm resistors. that anchor the two ends of the network (one at each end), serving as “end of
line terminators”. A Drop Line is the network branching cable between the trunk line tap or junction box and the
individual network node. A Drop Line must not exceed 6 meters (19 feet, 8inches) in length, no matter what data
transfer baud rate is being used.

NOTE: DeviceNet supports a maximum of 64 nodes on a single network. Standard 11-bit identifier CAN
architecture is used for addressing. (There is no use of extended 29-bit syntax.)

NOTE: There are trade-offs between the longest Trunk and Drop cable lengths that you can use, and the
selected data transfer speed. The baud rate selected can affect, and/or restrict, each of the
following variables.

¢ The available number of network nodes,

e the total overall length of the Trunk Line,

e the type of cable used for the Trunk Line, and

e the sum total length of all individual Drop Lines

Refer to the tables, below, to make sure that you do not exceed the recommended guidelines for
cabling, data rate, and cumulative drops:

Longest overall length of trunk cable supported

DATA Transfer Rate
Using 100% ‘thick” cable Using 100% ‘thin” cable
125k baud per second 500 meters/1640 feet 100 meters/410 feet
250k baud per second 250 meters/820 feet 100 meters/410 feet
500k baud per second 100 meters/410 feet 100 meters/410 feet
Longest drop cable length supported
DATA Transfer Rate
Each drop, maximum length Cumulative length, all drops

125k baud per second 6 meters/19.67 feet 156 meters/512 feet
250k baud per second 6 meters/19.67 feet 78 meters/256 feet
500k baud per second 6 meters/19.67 feet 39 meters/128 feet
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Technical specifications

Component modules

The ALPHA Gateway Il interface is assembled with three modules that are described in the tables that
follow. Note that the CPU module and Power module are physically interchangeable. Either one can be mounted
next to the ALPHA Gateway II interface Module

e CPU Module — interface between the Gateway Module and ALPHA signs.
e Power Module — supplies power to the CPU Module and Gateway Modules.
* Network Interface Module — interface between the PLC and ALPHA network.

CPU and power modules

CPU and Power Modules Physical Data

Dimensions:

2.75'Wx 4.25"Hx1'D

Weight:

4 0z. per module

Operating temperature:

60°C

Humidity range:

10 - 95% non-condensing

Mounting:

DIN rail 35 x 7 mm

Power Module Operating Specifications

AC input voltage'

Max. AC voltage:

25 Vrms

Min. AC voltage:

14 Vrms

Power consumption:

15W @ 24 Virms

DC input voltage

Max. DC voltage:

36 VDC

Min. DC voltage:

18VDC

Output voltage 24 VDC

Max. voltage:

36 VDC

Min. voltage:

18VDC

Max. current:

700 mA

Bus output voltage 5 VDC

Max. voltage:

506V

Min. voltage:

495V

Max. current:

500 mA

Protection

Type:

Poly switch

Self-resetting:

Yes

Terminals

Type:

Screw

Wire size:

US spec:AWG 26 - 14/Euro spec; 0, 14-2, 52

Operating voltage:

5V

Current draw:

150 mA

Power consumption:

075W

T0nly one power supply, 18 — 36 VDC or 24 VAC, can be used to power this product.
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Network module

Network Module Physical Data and Operating Specifications

Dimensions: Width = 90mm x Height = 75mm x Depth = 105mm
Weight: 190 grams

Voltage Min = 4.75 Volts; Typical = 5.00 Volts; Max = 5.25 Volts
Current Min =300 mA; Typical = 350 mA; Max = 450 mA
Ambient Temperature Range: 5° C—60° C

Environmental

Conditions Humidity: 10%—95% (No condensation)

Protection In accordance with DeviceNet standards

DeviceNET:  DeviceNet certification

* Bus powered by embedded +5V supply

EMC Compliance

CE compliant

Mounting:

DIN rail 35 x 7 mm

CPU Module

NOTE: Only one CPU Module can be used at a time.

B
RS +HS

GND SHLD g5 4g5

DISPLAY

SERIAL COM H

Side view Front view

Item Name Description
A Module Top The internal PCB is attached to the Module Top.
B Release Buttons Use a pen tip or other pointed tool to push Release Buttons and pull off the Module Bottom.
C Module Bottom After Release buttons (ltem B) are unlatched, can be pulled away to expose internal PCB.
D Intermodule Connector Used to pass power and signals between modules. When attached to g conductive DIN rail, the rail
serves as the CHASSIS GND for all modules connected to the DIN rail.
E DIN rail latch Used to attach the module to a DIN EN 5@ @22 mounting rail.
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Serial Output

Shielded RS485 output to one or more ALPHA signs.
Because of the signal protection afforded by shielding, this is the recommended way
of connecting ALPHA signs to the CPU Module.

SHLD (Shield) () RS485
GND —— $ J] — (4 RS485
= AWG 26— 14

For shielded RS485 output, use SHLD

: S (8.14-0.259)
with (=) RS485 and (+) RS485.

-RS +R
GND SHLD g5 485

o O O
L1 L2 PWR

Unshielded RS485 output to a single ALPHA sign or display. Quick-connect jack is used to:

® program messages into a sign

Display e trigger messages already in a sign
NOTE-See connection diagram on page 5 (This is not a telephone connector.)
Unshielded RS232 inputfrom a PC. Used to program messages and send them to a CPU Module
SERIAL COM that is no farther than 50 feet from the PC. Use 6-conductor RS232 cable such as Adaptive p/n
1088-8625 (25 feet) or 1088-8627 (50 feet)
This is not a telephone connector.
SERIAL Input NOT USED.
LED FUNCTIONS LED: | Description:
Passthrough mode L1 Flashes once a second while downloading data to the Alpha sign network.
Receiving data (Red) Flashes briefly when receiving data from an Alpha sign
Fault indication 2 Flashes when the Gateway encounters a fault.
Clearing variable | (YElOW) | pjpcies continuously when power is cycled, clearing variable data/Alpha sign registers.
data
Heartbeat Flashes once every 500 ms to indicate that the Heartbeat is enabled.
Transmitting data Flashes when transmitting data to an Alpha display.
Power Indicator Power/ | Always green while unit has power
L3
(Green)




Power Module

NOTE: Only one Power Module can be used at a time.

B B
|——1
E I
NEG ,p4 NEG
3 +24 7 +24
e S & @|<—F
AWG 26 - 14
POWER _ a
SUPPLY (B.14-0.25
D Input Voltage
18-36 VDC
24 VAC
<+ G
% ~24 ~24 +24 ;‘;ﬁ
c A =
B 1% )
B Front view
Side view
ltem Name Description
A Module Top The internal PCB is attached to the Module Top.
B Release Buttons Use a pen tip or other pointed tool to push Release Buttons and pull off the Module Bottom.
C Module Bottom After Release buttons (ltem B) are unlatched, can be pulled away to expose internal PCB.
D Intermodule Connector Used to pass power and signals between modules.
E DIN rail latch Used to attach the module to a DIN EN 5@ @22 mounting rail.
+24 'V (+18- 36 VDC) NEG (@V)
NEG (@V) — JJ J] — +24V (+18 - 36 VDC)
|——1
NOTE: If you need to power other AWG 26 — 14
F Power Output devices, a second set of out NEG 4 NEG
, put taps +24 +24 g14—-go59
(4 total) is provided. You can also Mif ( )
connect 2 wires to each of the 4 uﬁ
terminals (8 wires out, total), to
power up 4 separate 24V devices.
+24-24 424 'EIOE\F;
G Power Input —_—
~24VAC —4 T T A NEG(BV)
~24VAC +24'V (+18-36 VDC)
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CPU and Power Modules Technical Data

CPU and Power Modules Physical Data

Dimensions:

2.75"'Wx4.25"Hx1'D

Weight:

4 0z. per module

Operating temperature:

60°C

Humidity range:

10 - 95% non-condensing

Mounting:

DIN rail 35 x 7 mm

Power Module

Operating Specifications

AG input voltage'

Max. AC voltage:

25 Vrms

Min. AC voltage:

14 Vrms

Power consumption:

15W @ 24 Virms

DC input voltage

Max. DC voltage:

36 VDC

Min. DC voltage:

18 VDC

Output voltage 24 VDC

Max. voltage:

36 VDC

Min. voltage:

18 VDC

Max. current:

700 mA

Bus output voltage 5 VDC

Max. voltage:

506V

Min. voltage:

495V

Max. current:

500 mA

Protection

Type:

Poly switch

Self-resetting:

Yes

Terminals

Type:

Screw

Wire size:

US spec:AWG 26 - 14/Euro spec: 0, 14-2, 52

CPU Module Operating Specifications

Operating voltage:

5V

Current draw:

150 mA

Power consumption:

0.75W

Communications

Serial (in):

Communication type: RS232
Terminal type: RJ11
Protocol: EZ95 (modified)

Display (out):

Communication type: RS485
Terminal type: RJ11
Protocol: modbus ASCII

Terminals (out):

Communication type: RS485

Terminal type: Screw

Wire size: AWG 26 - 14 (US) / 0, 14-2, 52(Europe)
Protocol: modbus ASCII

Max. number of drops: 32

Max. distance: 4000 ft (1200 m)

T0nly one power supply, 18 — 36 VDC or 24 VAC, can be used to power this product.




Other devices on the network

Reference
Only

Most DeviceNet connections are custom-configured. However, there is also a protocol that allows the use of a standard DB serial
interface in a DeviceNet network. The pin-out is shown below, for reference, in the event that some device in your network is so
configured, with the DB9 serial connection, or you wish to add a device that is so configured.

Pin1 No connection
Pin2 Can_L
Pin 1 Pin3 V-
(top left) Pin 4 No connection
Pin5 Shield
Pin6 Optional Ground (V-)
Pin7 Can_H
Pin9 Pin8 No connection
(bottom) Ping Ve

NOTE:
REFERENCE-ONLY
Other devices in
your network may
have DB9
DeviceNET
connections.
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