Errata Sheet

This Errata Sheet contains corrections or changes
made after the publication of this manual.

Product Family: DirectLOGIC PLCs Date: January 2019
Manual Number H24-EBC-M
Revision and Date 3rd Ed., Rev. A, May 2014

Changes to Chapter 2. Installing the H2-EBC(100), H2-EBC-F or H4-EBC(-F)
Page 2-2. Setting the Module ID; Setting the Module ID with DIP Switches
Add the following to this section:

This table describes the DIP switch settings for the various EBC modules.

Module Type F‘i,glrg?:: Dipswitch
H2-EBC
H2-EBC-F v2.1.80 Not used Module ID
v4.0.477 Not used Module ID
H2-EBC100 v4.0.490 Not used | Recover Module ID
H4-EBC
H4-EBC-F v2.1.1 Not used Module ID

Recover - Dipswitch used to reset IP settings back to factory default on power-up in case device is lost on network.
Module ID - Bit-weighted for manual setting of this parameter.

Changes to Apppendix A. General Specifications

Page A-2. H2 Series and H4 Series EBC Specifications

In the top table, change the “Serial Port (RJ12)” specification in the third column for the H2-EBC100 to read:
“K-Sequence, ASCII IN/OUT, Modbus RTU, Provides 5V 220mA”

Page A-2. Serial Port Specifications
In this table change the description for pin 2 to read:

“5V Power Out, 220 mA”
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WARNING

Thank you for purchasing automation equipment from Automationdirect.com™, doing business as
AutomationDirect. We want your new automation equipment to operate safely. Anyone who installs or uses this
equipment should read this publication (and any other relevant publications) before installing or operating the
equipment.

To minimize the risk of potential safety problems, you should follow all applicable local and national codes that regulate
the installation and operation of your equipment. These codes vary from area to area and usually change with time. Itis
your responsibility to determine which codes should be followed, and to verify that the equipment, installation, and
operation are in compliance with the latest revision of these codes.

At a minimum, you should follow all applicable sections of the National Fire Code, National Electrical Code, and the
codes of the National Electrical Manufacturer’s Association (NEMA). There may be local regulatory or government
offices that can also help determine which codes and standards are necessary for safe installation and operation.

Equipment damage or serious injury to personnel can result from the failure to follow all applicable codes and
standards. We do not guarantee the products described in this publication are suitable for your particular application,
nor do we assume any responsibility for your product design, installation, or operation.

Our products are notfault-tolerant and are not designed, manufactured or intended for use or resale as on-line control
equipment in hazardous environments requiring fail-safe performance, such as in the operation of nuclear facilities,
aircraft navigation or communication systems, air traffic control, direct life support machines, or weapons systems, in
which the failure of the product could lead directly to death, personal injury, or severe physical or environmental
damage ("High Risk Activities”). AutomationDirect specifically disclaims any expressed orimplied warranty offitness
for High Risk Activities.

For additional warranty and safety information, see the Terms and Conditions section of our Desk Reference. If you
have any questions concerning the installation or operation of this equipment, or if you need additional information,
please call us at 770-844-4200.

This publication is based on information that was available at the time it was printed. At AutomationDirect we
constantly strive toimprove our products and services, so we reserve the right to make changes to the products and/or
publications at any time without notice and without any obligation. This publication may also discuss features that may
not be available in certain revisions of the product.

This publication may contain references to products produced and/or offered by other companies. The product and
company names may be trademarked and are the sole property of their respective owners. AutomationDirect
disclaims any proprietary interest in the marks and names of others.

Copyright 2009, Automationdirect.com™ Incorporated
All Rights Reserved

No part of this manual shall be copied, reproduced, or transmitted in any way without the prior, written consent of
Automationdirect.com™ Incorporated. AutomationDirect retains the exclusive rights to all information included in
this document.



AVERTISSEMENT

Nous vous remercions d’avoir acheté I'équipement d’automatisation de Automationdirect.comMC, en faisant des affaires
comme AutomationDirect. Nous tenons a ce que votre nouvel équipement d’automatisation fonctionne en toute sécurité.
Toute personne qui installe ou utilise cet équipement doit lire la présente publication (et toutes les autres publications
pertinentes) avant de l'installer ou de I'utiliser.

Afin de réduire au minimum le risque d’éventuels problémes de sécurité, vous devez respecter tous les codes locaux et
nationaux applicables régissant I'installation et le fonctionnement de votre équipement. Ces codes différent d’une région a
I'autre et, habituellement, évoluent au fil du temps. Il vous incombe de déterminer les codes a respecter et de vous assurer
que I'équipement, l'installation et le fonctionnement sont conformes aux exigences de la version la plus récente de ces
codes.

Vous devez, a tout le moins, respecter toutes les sections applicables du Code national de prévention des incendies, du
Code national de I'électricité et des codes de la National Electrical Manufacturer’s Association (NEMA). Des organismes de
réglementation ou des services gouvernementaux locaux peuvent également vous aider a déterminer les codes ainsi que
les normes a respecter pour assurer une installation et un fonctionnement s(rs.

L'omission de respecter la totalité des codes et des normes applicables peut entrainer des dommages a I'équipement ou
causer de graves blessures au personnel. Nous ne garantissons pas que les produits décrits dans cette publication
conviennent a votre application particuliere et nous n'assumons aucune responsabilité a I'égard de la conception, de
linstallation ou du fonctionnement de votre produit.

Nos produits ne sont pas insensibles aux défaillances et ne sont ni concus ni fabriqués pour I'utilisation ou la revente en tant
gu’équipement de commande en ligne dans des environnements dangereux nécessitant une sécurité absolue, par
exemple, I'exploitation d’installations nucléaires, les systémes de navigation aérienne ou de communication, le contréle de
la circulation aérienne, les équipements de survie ou les systemes d’armes, pour lesquels la défaillance du produit peut
provoquer la mort, des blessures corporelles ou de graves dommages matériels ou environnementaux ("activités a risque
élevé”). La société AutomationDirect nie toute garantie expresse ou implicite d’aptitude a I'emploi en ce qui a trait aux
activités a risque élevé.

Pour des renseignements additionnels touchant la garantie et la sécurité, veuillez consulter la section Modalités et
conditions de notre documentation. Si vous avez des questions au sujet de l'installation ou du fonctionnement de cet
équipement, ou encore si vous avez besoin de renseignements supplémentaires, n’hésitez pas a nous téléphoner au
770-844-4200.

Cette publication s’appuie sur I'information qui était disponible au moment de I'impression. Ala société AutomationDirect,
nous nous efforgcons constamment d’améliorer nos produits et services. C’est pourquoi nous nous réservons le droit
d’apporter des modifications aux produits ou aux publications en tout temps, sans préavis ni quelque obligation que ce soit.
La présente publication peut aussi porter sur des caractéristiques susceptibles de ne pas étre offertes dans certaines
versions révisées du produit.

Marques de commerc

La présente publication peut contenir des références a des produits fabriqués ou offerts par d’autres entreprises. Les
désignations des produits et des entreprises peuvent étre des marques de commerce et appartiennent exclusivement a
leurs propriétaires respectifs. AutomationDirect nie tout intérét dans les autres marques et désignations.

Copyright 2009, Automationdirect.com Incorporated
Tous droits réservés
Nulle partie de ce manuel ne doit étre copiée, reproduite ou transmise de quelque facon que ce soit sans le consentement
préalable écrit de la société Automationdirect.com Incorporated. AutomationDirect conserve les droits exclusifs a
I'égard de tous les renseignements contenus dans le présent document.



Manual Revisions

If you contact us in reference to this manual, be sure and include the revision number.

Title: Ethernet Base Controller
Manual Number: H24-EBC-M

Edition Date Description of Changes
Original 10/98 Original issue
2nd Edition 11/01 Added KEPwareEX OPC use
2nd Edition, 08/02 Minor changes
Rev A Updated for NetEdit 2.4
3rd Edition 11/04 Added H2-EBC100

Updated for NetEdit3

3rd Edition, 5/14 Added Appendix F. H2-EBC(100)
Rev A Analog Module Addressing
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Manual Overview

Overview of this
Manual

Other Reference
Materials

Who Should Read
This Manual

Technical Support

This manual describes the installation and operation of
the Ethernet Base Controller (EBC). You will find the
necessary information for configuring the H2-EBC,
H2-EBC100, H2-EBC-F, H4-EBC and H4-EBC-F,
installing the module in a DL205 or DL405 I/O base and
connecting the EBC to a 10BaseT, 100BaseT or
10BaseFL Ethernet network. In this manual, the phrase
“H2 Series EBCs” will be used when the subject applies
to the H2-EBC, H2-EBC100 and H2-EBC-F.
Otherwise, the specific H2 Series EBC part number will
be listed. Also, the phrase “H4 Series EBCs” is used
when the subject applies to both the H4-EBC and
H4-EBC-F. Otherwise, the specific H4 Series EBC part
number will be listed. The term “EBC” will be used when
the subject applies to all of the EBC modules.

You may find other technical manuals useful for your application. For technical
information related to your PC-based control software or your PC, please refer to
the appropriate manual for that product. For more information about the
DirectLOGIC™ products, you may want to read the following:

* DL205 Installation and I/O Manual (D2-INST-M)
* DL405 Installation and 1/0 Manual (D4-INST-M)

You will find this manual helpful for setup and installation if you have chosen to use all
of the following:

* Network master - PC-based Control with embedded Ethernet I/O
drivers, KEPDirect EBC 1/O Server or DirectLOGIC PLCs/WinPLC
using the Ethernet Remote Master (ERM) module

e Automationdirect DirectLOGIC DL205 or DL405 1/O

A familiarity with Ethernet communications and with the setup and installation of
PLCs is helpful. An understanding of electrical codes and industrial control is
essential.

We strive to make our manuals the best in the industry. We rely on your feedback to
let us know if we are reaching our goal. If you cannot find the solution to your
particular application, or, if for any reason you need additional technical assistance,
please call us at

770-844-4200

Our technical support team is happy to work with you in answering your questions.
They are available weekdays from 9:00 a.m. to 6:00 p.m. Eastern Time. We also
encourage you to visit our website where you can find technical and nontechnical
information about our products and our company.

www.automationdirect.com

If you have a comment or question about any of our products, services, or manuals,
please fill out and return the ‘Suggestions’ card that was shipped with this manual.

Ethernet Base Controller Modules, 3rd Edition, Rev. A
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Conventions Used

N When you see the “light bulb” icon in the left-hand margin, the paragraph to its
immediate right will give you a special tip.
The word TIP: in boldface will mark the beginning of the text.
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immediate right will be a special note.

> When you see the “notepad” icon in the left-hand margin, the paragraph to its
ﬁ The word NOTE: in boldface will mark the beginning of the text.

When you see the “exclamation mark” icon in the left-hand margin, the paragraph to
§ Dé its immediate right will be a warning. This information could prevent injury, loss of
“oo property, or even death (in extreme cases).

The word WARNING: in boldface will mark the beginning of the text.

Key Topics for The beginning of each chapter will list the _
Each Chapter key topics that can be found in that Introduction
chapter.

Ethernet Base Controller Modules, 3rd Edition, Rev. A
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Ethernet Base Controller Overview

/0 Values Stored
in Cache Memory

The Ethernet Base Controllers provide a low-cost, high-performance Ethernet link
between a network master controller and an Automationdirect DL205/405 1/O slave
system. Network masters include the DL205, DL405 DirectLogic PLCs and
WinPLCs using the Ethernet Remote Master module (ERM), and PCs using
PC-based control software that includes embedded Ethernet I/O drivers or through
a compatible OPC server. The H2-EBC100 also supports the MODBUS TCP/IP
client/server protocol.

The Ethernet Base Controller serves as an interface between the master control
system and the DL205/405 1/O modules. The control function is performed by the
master controller, not the EBC slave. The EBC occupies the CPU slot on the base
and communicates across the backplane to input and output modules. The function
of the EBC is to:

* process analog and digital input signals

» format the I/O signals to conform to the Ethernet standard

* transmit the signals to the network master

* receive and translate output signals from the network master

» distribute the output signals to the appropriate output module in the
base

The EBC module continually scans all I/O and stores the most recent values in
cache memory. The cache memory contents are available to the master controller
as a block of data or by individual slot location. The EBC reads all channels of digital
and analog modules on each scan.

Typically, the network master will request all input and output values atthe same time
from the EBC. The EBC passes the cache memory values for all channels of all input
and output modules. By using this method, very fast response times can be
achieved by the network master control system. Various master controllers with
EBC slaves are shown below.

Example EBC Systems: Various Masters with EBC Slaves

MODBUS TCP/IP Masters DirectLogic PL
(H2-EBC100 only) V\Ilir:;L('? g\:ﬁh Eg{\n Pgebased Control System

All H2/H4 Series EBC’s

UDP/IP, IPX ‘ai Operator Interface
10Mbps Ethernet L
Hub

H2-EBC100 ) ) 2 Serial

= (Dab(oad s *
TCP/IP, UDP/IP, IPX o |}
MODBUS TCP/IP -
10/100Mbps

Ethernet Base Controller Modules, 3rd Edition, Rev. A
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Industry Standard
Ethernet
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H2-EBC(100) and
H2-EBC-F

H4-EBC and
H4-EBC-F

RS232C
Serial Port

The H2-EBC and H4-EBC modules support industry standard 10BaseT Ethernet
communications, the H2-EBC100 module supports industry standard 10/100Base T
Ethernet communications and the H2-EBC-F and H4-EBC-F modules support
10BaseFL (fiber optic) Ethernet standards.

WARNING: For deterministic Ethernet communication you must use a dedicated
network of EBC modules connected to your master control system. The EBC
modules and the master controller must be the only devices on the network.

The H2 Series EBCs install in the CPU slot of a DL205 base and communicates
across the backplane to digital and analog input and output modules. The H2 Series
EBC modules do not support remote I/O or Specialty Modules, except for the
H2-SERIO and H2-CTRIO module. The H2-SERIO is supported when used in a
WinPLC/ERM system, but not in a DirectLogic PLC/ERM sytem.

[ a-eBe(ion) |
[ [
| B8 EE

RRRRR =1=1 B ==

/ Serial

— Port Sy
0]

RJ45 Port ST bayonet
J45 Por for 10Base-FL
H2-EBC 10BaseT
[1 ) H2-EBC100 10/100 BaseT | 1

The H4 Series EBCs install in the CPU slot of a DL405 base and communicates
across the backplane to digital and analog input and output modules. The H4 Series
EBCs support up to three expansion I/O bases (see page 2-19), and supports the
H4-CTRIO and D4-HSC High Speed Counter Module. The H4 Series EBCs also
serve as the power supply for the local base. Expansion bases have their own power

06 =2

supplies.
H4-EBC H4-EBC-F
F’imm W { Diect JBERY "
Y men e o pemy v
RJ1'2 — RJ12
Serial Zolio 1 Serial
Port Port
RJ45 Port ST bayonet
for 10Base-T for 10Base-FL
/ —°

An RS232C serial port on-board the EBC module allows serial communication to an
operator interface device or other serial device. See your PC-based Control
software documentation to determine whether this EBC feature is supported.
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EBC Network Identifiers

Each EBC module must be assigned at least one unique identifier to make it possible
for PCs or other clients (masters) to recognize it on the network. Two methods of
identifying the EBC module give it the flexibility to fit most networking schemes.

The identifiers are:
* Module ID (IPX protocol only)
* |P Address (for TCP/IP and MODBUS TCP/IP protocols); see Chapter 3

Setting the Module ID

If using the IPX protocol for network communications, each Ethernet Base Controller
must have a Module ID (Node Address) in order to be recognized on the network,
and each Module ID must be unique. Duplicate Module ID on the same network will
cause unpredictable results and must be avoided.

Several Methods  There are several methods for setting the Module ID:

for Setting * The DIP switch on the EBC module

Module ID * The NetEdit3 software utility (see Chapter 3)

* HTML Configuration (after IP address is assigned to module using
NetEdit3; described in Chapter 5; H2-EBC100 only)

* The software utility in your PC-based Control software (if a utility is
provided)

Setting Module ID We recommend using the DIP switch to set the Module ID because the DIP switch is
with DIP Switches simple to set, and the Module ID can be determined by looking at the physical
module, without reference to a software utility.

See Errata Sheet at You can use the DIP switch to set the Module ID to a number from 1 - 63. Do not use
the beginning of this Module ID 0 for communications.

file for additional DIP | Ifthe DIP switchissettoanumbergreaterthan0,the softwaretoolsaredisabled
; : : from setting the Module ID. The software tools will only allow changes to the
switch information. Module D if the DIP switch setting is O (all switches OFF).

The DIP switch settings are read only at powerup. You must cycle power if you
change the DIP switches.

Setting Module ID  Software changes to the Module ID do not require cycling power. To set the Module
with Software Tool D using one of the available software tools, do the following:

* Check to be sure all DIP switches are set to the off position,
Module ID = 0 (see page 2-3 to 2-4)

* Insert the module in the base (see page 2-5)

* Connect the power wiring (see page 2-6 to 2-7)

* Connect module to the Ethernet network (see page 2-8 to 2-10)
* Apply power

* Link to the module and change the Module ID using the software of your
choice. Remember to update the module before exiting the software.
See note below.
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ﬁg NOTE: Set the Module ID using the method recommended for your PC-based
— Control software. The use of NetEdit3 to set the Module ID is described in Chapter 3.
Some PC-based Control software packages may make automatic updates to the
EBC module configuration, overwriting the configuration developed in NetEdit3.
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The H2 Series EBC DIP Switch

The H2-EBC(100) The EBC DIP switch contains eight individual switches, but only six of these are
& H2-EBC-F active. You will find that the printed circuit board is labeled O - 7. The numbers on the
DIP Switch printed circuit board indicate the power of 2 represented by each individual switch.
For example, switch 0 represents 20 (or 1), switch 1 is 21 (or 2), switch 2 is 22 (or 4),
and so on. The figure below shows the binary value of each switch in parentheses ().

H2 Series EBCs T et R

The numbers (0-7) printed on the
circuit board indicate the power of 2
represented by each slide switch.

alalals] 11 i}y

7 6 5 4
25 24 23 22 21 20
(32)(16) (8) (4) (2) (1) —— Binary Value
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Not Used

The Module ID equals the sum of the binary values of the slide switches set in the ON
position. For example, if you set slide switches 1, 2, and 3 to the ON position, the
Module ID will be 14. This is found by adding 8+4+2=14. The maximum value you can
set on the DIP switch is 32+16+8+4+2+1=63. This is achieved by setting switches 0
through 5 to the ON position.
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The H4 Series EBC DIP Switch

The H4-EBC(-F) The EBC DIP switch contains eight individual switches, but only six of these are

DIP Switch active. Two are not used. Notice that the individual switches are labeled 0 - 7 on the
printed circuit board. The numbers on the printed circuit board indicate the power of
2 represented by each individual switch. For example, switch 0 represents 20 (or 1),
switch 1is 21 (or 2), switch 2is 22 (or 4), and so on. The figure below shows the binary
value of each switch in parentheses ().

H4 Series EBCs
Not Used {

ON OFF N

and Setup
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sS4 53 42 41 40 The numbers (0-7) printed on the
22 2% 28 22 20 2 circuit board indicate the power of
(32)(16) (8) (4) (2) (1) 2 represented by each switch. -
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Binary Value

The Module ID equals the sum of the binary values of the individual switches setin the
ON position. For example, if you set switches 1 and 3 to the ON position, the Module
ID will be 10. This is found by adding 8+2=10. The maximum value you can set on the
DIP switch is 32+16+8+4+2+1=63. This is achieved by setting switches 0 through 5to
the ON position. The DIP switch must be set to a number greater than zero.
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Inserting the H2 Series EBC into the Base

The EBCs plug into the CPU slot of any DL205 base.
* Locate the grooves on the inside top and bottom of the DL205 base.

* Align the module with the grooves and slide the module into the slot until
the face of the module is flush with the power supply.

* Push in the retaining clips to secure the module.

) \ ——

oooo
oooo

o =
=]
o
©
(Dﬁ
Q=
c
5 S

lelelelelele]

& |

)
)
[ ]

Align the EBC module with Push the retaining clips

grooves in the base and slide it in. in to secure the module in
the DL205 base.

Intalling the H4 Series EBCs onto the Base

The EBCs installs in the CPU position of any DL405 I/O base.

* The EBC has two plastic tabs at the
bottom and a screw at the top.

* With the device tilted as shown, hook
the plastic tabs into the notches at the
bottom of the base.

* Gently push the top of the module
toward the base until the back of the
module is flush with the base.

* Tighten the screw at the top of the
device to secure it to the base.

== == E\

Spring loaded
~ securing screw

\=

U
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DL205 Power Wiring and Grounding

The power wires for the DL205 are not connected directly to the H2 Series EBCs as
they are on the H4 Series EBCs. The DL205 power supply is an integral part of the
base and separate from the EBC. The DL205 also has three power options:
12/24VDC, 125VDC, and 120/240VAC.
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Base Wiring The diagrams show the terminal

connections located on the power supply
of the DL205 bases. The base terminals
can accept up to 16 AWG. You may be

110/220 VAC Base Terminal Strip

able to use larger wiring depending on @ =

the type of wire used, but 16 AWG is the TG
recommended size. Do not overtighten @\ |

the connector screws; recommended

torque value is 7.81 pound-inches (0.882 :‘{@ ®a
Nem). @)l [—# LG
NOTE: You can connect either a 115 @) | +—

VAC or 220 VAC supply to the AC 24 VDC OUT
terminals. Special wiring or jumpers are @) | -— oan

not required as with some of the other
DirectLOGIC™ products.

12/24 VDC Base Terminal Strip

125 VDC Base Terminal Strip

@ 1+ @ -]
12 - 24 VDC 115 - 264 VDC
@] | _ || |
D|— e D|— e
{}-} — 5 LG {i—: —# LG
€5, @ [+ co
24 VDC OUT
@ @)|| | -— o03a

WARNING: Once the power wiring is connected, install the plastic protective cover.
When the cover is removed there is a risk of electrical shock if you accidentally touch
the wiring or wiring terminals.

\V2d
Oo—>
/NN
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H4 Series EBC Power Wiring and Grounding

The power connection terminals are under the front cover of the Ethernet Base
Controller. The list below describes the function of each of the terminal screws.

* Relay - normally-open contact indicates that the EBC’s link to hub or
PC is good. Link Good indicator light is also on.

* 24VDC Auxiliary Power - can be used to power field devices or 1/O
modules requiring external power. It supplies up to 400 mA of current at
20-28VDC, ripple less than 1 V P-P.

* Logic Ground - internal ground to the system which can be tied to field
devices or communication ports to unite ground signals.

* Chassis Ground - where earth ground is connected to the unit.

* AC Power -where the line (hot) and the neutral (common) connections
are made to the EBC.

* 110/220 Voltage Select - a jumper across two of the terminals
determines the voltage selection. Install the jumper to select 110VAC
input power, or remove the jumper to select 220VAC power input.
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A4 WARNING: Damage will occur to the power supply if 220 VAC is connected to the
S U terminal connections with the 115 VAC jumper installed. Once the power wiring is
O connected, install the protective cover to avoid risk of accidental shock.

EBC Wiring The following diagram shows the appropriate connections for each terminal. Note
that you should install a jumper between logic ground and chassis ground for best
noise immunity.

110/220 VAC _ = |
Terminal Strlp Q' H4-EBC  110/220VAC
lmt c POWER LINK GOOD
LOGIC 4%EB ERROR ACTIVITY
Install jumper between logic oS, Ia Koyo RELAY BATT LOW
and chassis ground for best 000 P @
noise immunity if using F‘EW| > Relay Souse 1A ® @
D4-0X-1 type base. @ AN |6_
e~ (B
e o ® 24V Auxiliary @ Q ]
04 L @ Power S“YADCOLL @
e 7 @ — Logic Ground o | @
g @ __ Chassis ®
Ground | @
iis’?@@w? @ — AC Line &®
Install jumper for 110 VAC, e L @ — AC Neutral ]
leave off for 220 VAC. I
See Warning above. e @ 1161226 : @) 6
g @ Voltage Select ’
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10BaseT/100BaseT Network Cabling

EBC Supports Two Two types of EBC modules are available. One type supports the Ethernet

Standards 10/100BaseT standard, and the other supports the 10BaseFL standard. The
10/100BaseT standard uses twisted pairs of copper wire conductors, and the
10BaseFL standard is for fiber optic cabling.

[ He-e8ciion) |

[ Direct J0SERC " T
;‘_,—34% | == RU12 qne, ::-@ (© Port
(“ a.) H2-EBC \;(':'1:;
=P Serial ﬁ*: - IE RS232
2= o Port . Q ]
=@ RS232 )
@ G 7 — E
ﬁ o @ RJ45
for
RJ45 1| 10BaseT
i for
10BaseT
10/100BaseT The 10BaseT and 100BaseT EBCs have an eight-pin modular jack that accepts
Connections RJ45 connector plugs. UTP (Unshielded Twisted-Pair) cable is rated according to its

data-carrying ability (bandwidth) and is given a category number. We strongly
recommend using a Category 5 (CAT5) cable for all Ethernet 10/100BaseT
connections. For convenient and reliable networking, we recommend that you

10/100BaseT purchase commercially manufactured cables (cables with connectors already
attached).

To connect an EBC (or PC) to a hub or repeater, use a patch cable (sometimes
called a straight-through cable). The cable used to connect a PC directly to an EBC
or to connect two hubs is referred to as a crossover cable.

12345678

. Patch (Straight-thr h | r ver |
8-pin RJ45 Connector atch (Straig ough) Cable Crossover Cable
8P8C EBC HUB EBC PC
( ) ORMWHT OR/WHT ORMWHT GRN/WHT
TD+ 1 1 RD+ TD+ 1 1 TD+
. 2 |OR OR| , pp- . o |OR GRN| | 10
RDs 3 -GRNWHT GRNWHT| - rp, RDs 5 |CRNWHT ORWHT| = -
% [BLU BLU] 3 *3 [BL BLU| 7
5 BLU/WHT BLU/WHT 5 5 BLU/WHT BLU/WHT 5
_ ~ LGRN GRN . _ GRN OR -
R0~ & leAnwHT — BANwWHT| & ™° AD- ¢ IeRNWHT BRNWHT| S FP
g | BBN BBN| g g | BRN BRN| g
RJ45 RJ45 RJ45 RJ45

This diagram illustrates the standard wire positions in the RJ45 connector.
We recommend all EBC 10/100BaseT cables to be Category 5, UTP cable.

ﬁ% NOTE: See page 2-10 for 10/100BaseT distance limitations.
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10BaseFL Network Cabling

EBC Supports Two Two types of EBC modules are available. One type supports the Ethernet

Standards 10/100BaseT standard, and the other supports the 10BaseFL standard. The
10/100BaseT standard uses twisted pairs of copper wire conductors, and the
10BaseFL standard is for fiber optic cabling.

Direct R ot
) LOGIC 05EBC -
” mE E Koyo ., st Low 2-“_2'
—— eria
ol RJ12 25 ] © Port
Serial B - @ RS232 -
Port @] — aae
RS232 sapeon o
L @ =
2 o) © 5
16 7 — @ @ _CC; 6.
® . ST-style >
© D) Bayonet
ST-style . for
] Bayonet @ ] 10BaseFL
for @)
10BaseFL i o )
10BaseFL Each module has two ST-style bayonet connectors. The ST-style connector uses a
Connections quick release coupling which requires a quarter turn to engage or disengage. The

connectors provide mechanical and optical alignment of fibers.

Each cable segment requires two strands of fiber: one to transmit data and one to
receive data. The ST-style connectors are used to connect the H4-EBC-F module
to a PC or a fiber optic hub or repeater. The modules themselves cannot act
repeaters.

Fiber Optic Cable The H4-EBC-F module accepts 62.5/125 multimode fiber optic (MMF) cable. The
glass core diameter is 62.5 micrometers, and the glass cladding is 125 micrometers.
The fiber optic cable is highly immune to noise and permits communications over
much greater distances than 10/100BaseT.

Fiber Optic Module Multimode Fiber Optic (MMF) Cable
ST Connector

Transmit

Transmit Transmit

Receive Receive

Receive

Connecting your fiber optic
62.5/125 MMF cable with EBC to a network adapter
bayonet ST-style connectors card or fiber optic hub

ﬁ% NOTE: See page 2-10 for 10BaseFL distance limitations.
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Maximum Ethernet Cable Length

The maximum distance per 10BaseT cable segment is 100 meters or 328 feet.
Repeaters extend the distance. Each cable segment attached to a repeater can be 100
meters. Two repeaters connected together extend the total range to 300 meters.

10/100BaseT Distance Limitations TR

/

[\
1 =e
1
1
1
1
1]

100 meters 100 meters
\/ (328 feet) (328 feet)

ks
T
=P
Do
£ LD \
—
100 meters \ 100 meters
(328 feet) 100 meters (328 feet)
[ (328 feet)
Between of
Repeaters E
o E 8 o
0 0 0
& g

The maximum distance per 10BaseFL cable segment is 2,000 meters or 6,560
feet. Repeaters extend the distance. Each cable segment attached to a repeater can be
2,000 meters. Two repeaters connected together extend the total range to 6,000 meters.

= 10BaseFL Distance Limitations SN
i :
A
2,000 meters 2,000 meters
\/ (6,560 feet) (6,560 feet)
8888 8888
oters 2,000 met
2,000 meters N g , meters
(6,560 feet) 2,000 meters (6,560 feet)
’ (6,560 feet)
Between of
> Repeaters E
2] E ]
8 o 8 o
0 0 0
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Calculating the Power Budget for the DL205 with H2 Series EBCs

Managing your When determining which I/O modules you will be using in the DL205 EBC system, it

Power Resource is important to remember that there is a limited amount of power available from the
power supply. We have provided a table showing the power available from the
various DL205 base power supplies and a table showing the maximum power
consumed by the EBC and each of the I/O modules supported by the EBC. If any
device is connected to the EBC'’s serial port that uses the 5VDC supply pin, be sure
to include the device’s power consumption in your 5VDC power budget calculation.
Following these two tables is an example of a completed power budgeting
worksheet and then a blank worksheet you can use for your own calculations.

=1
@
Q
§Dé WARNING: It is extremely important to calculate the power budget. If you exceed )
“oo the power budget, the system may operate in an unpredictable manner which may )
result in a risk of personal injury or equipment damage. -
EBC Power The following table shows the amount of electrical current available at the two
Specifications voltages supplied from the DL205 base. Use these values when calculating the
power budget for you system.
The Auxiliary 24V power source mentioned in the table is available at the base
terminal strip. You can connect to external devices or DL205 I/O modules that
require 24VDC, but be sure not to exceed the maximum current supplied.
Bases 5V Current Supplied Auxiliary 24VDC
Current Supplied
D2-03B-1 2600 mA 300 mA
D2-04B-1 2600 mA 300 mA
D2-06B-1 2600 mA 300 mA
D2-09B-1 2600 mA 300 mA
D2-03BDC1-1 2600 mA None
D2-04BDC1-1 2600 mA None
D2-06BDC1-1 2600 mA None
D2-09BDC1-1 2600 mA None
D2-06BDC2-1 2600 mA 300 mA
D2-09BDC2-1 2600 mA 300 mA
Module Power The chart on the next page shows the maximum amount of electrical current
Requirements required to power each of the DL205 EBC or I/O modules. Use these values when

calculating the power budget for your system.
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Power Consumption Chart (DL205 Modules)

Device 5VDC Base External Power Relay Output 5VDC Base External Power
Power Required | Required Modules Power Required | Required

DC Input Modules D2-04TRS 250 0
D2-08ND3 50 0 D2-08TR ‘ 250 ‘ 0
D2-16ND3-2 100 0 F2-08TRS 670 0
D2-32ND3(-2) 25 0 F2-08TR 670 0
AC Input Modules D2-12TR 450 0
D2-08NA-1 50 0 Combination Modules
D2-08NA-2 100 0 D2-08CDR 200 0

ca D2-16NA 100 0 EBCs and Specialty Modules

-%% DC Output Modules D2-08SIM 50 0

Ec_g D2-04TD1 60 20 H2-EBC 320 0

2 s D2-08TD1(-2) 100 0 H2-EBC100 350 0

B D2-16TD1-2 200 80 H2-EBC-F 450 0
D2-16TD2-2 200 0 H2-CTRIO 400 0
D2-32TD1(-2) 350 0 H2-SERIO 210 0
AC Output Modules
D2-08TA 250 0
F2-08TA 250 0
D2-12TA 350 0

Analog Modules

F2-04AD-1(L) 50 18-30 VDC @ 80 mA max; (-L) 10-15VDC @ 90mA
F2-04AD-2(L) 60 18-26.4 VDC @ 80 mA max; (-L) 10-15VDC @ 90mA
F2-08AD-1 50 18-26.4 VDC @ 80 mA max

F2-08AD-2 60 18-26.4 VDC @ 80 mA max

F2-02DA-1(L) 40 18-30VDC @ 60mA; (L) 10-15VDC @ 70mA (add 20mA / loop)
F2-02DA-2(L) 40 18-30 VDC @ 60 mA max; (-L) 10-15VDC @ 70mA
F2-08DA-1 30 18-30VDC @ 50mA per channel (add 20mA / loop)
F2-08DA-2 60 18-30 VDC @ 80 mA max

F2-02DAS-1 100 18-30VDC @ 50mA per channel

F2-02DAS-2 100 21.6-26.4 VDC @ 60 mA per channel

F2-4AD2DA 60 18-26.4VDC @ 80mA; add 20mA / loop

F2-04RTD 90 0

F2-04THM 100 18-26.4 VDC @ 60 mA max

F2-8AD4DA-1 35 18-26.4 VDC @ 100 mA max (add 20mA / loop)
F2-8AD4DA-2 35 18-26.4 VDC @ 80 mA max
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Power Budget The following example shows how to calculate the power budget for the DL205
Calculation system.
Example
Base # Module Type 5 VDC (mA) Auxiliary
Power Source
1 24 VDC Output
(mA)
Available D2-09B-1 2600 300
Base Power
EBC H2-EBC + 320 + 0
Slot 0 D2-16ND3-2 + 100 + 0 o5
Slot 1 D2-16NA + 100 N :
Slot 2 D2-16NA + 100 + 0 Q2
o
Slot 3 F2-04AD-1 + 50 + 80 © 3
Slot 4 F2-02DA-1 + 40 + 100
Slot 5 D2-08TA + 250 + 0
Slot 6 D2-08TD1 + 100 + 0
Slot 7 D2-08TR + 250 + 0
Other
(Ol, etc.)
Maximum Power Required 1310 180
Remaining Power Available 2600-1310= 1290 | 300 - 170 = 120

1. Using the table on the previous page, fill in the information for the base
power supply, the EBC, 1/0 modules, and any other devices that will use
system power including devices that use the 24 VDC output. If any device is
connected to the EBC’s serial port that uses the 5VDC supply pin, be sure
to include the device’s power consumption in your 5VDC power budget
calculation.

2. Add the current columns starting with the row for Slot 0 and working your
way down to the “Other’ category. Put the total in the row labeled
“‘Maximum power required”.

3. Subtractthe row labeled “Maximum power required” from the row labeled
‘Available Base Power’. Place the difference in the row labeled
“Remaining Power Available”.

4. If“Maximum Power Required” is greater than “Available Base Power” in
either of the two columns, the power budget will be exceeded. It will be
unsafe to use this configuration, and you will need to restructure your 1/0.
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Power Budget
Calculation
Worksheet

This blank chart is provided for you to copy and use in your power budget
calculations.

Base #

0

Module Type 5 VDC (mA) Auxiliary
Power Source
24 VDC Output (mA)

Available
Base Power

CPU Slot

Slot 0

Slot 1

Slot 2

Slot 3

Slot 4

Slot 5

Slot 6

Slot 7

Other

(Ol, etc.)

Total Power Required

Remaining Power Available

1.

Using the table on the previous page, fill in the information for the base
power supply, the EBC, 1/0 modules, and any other devices that will use
system power including devices that use the 24 VDC output. If any device is
connected to the EBC’s serial port that uses the 5VDC supply pin, be sure
to include the device’s power consumption in your 5VDC power budget
calculation.

Add the current columns starting with the row for Slot 0 and working your
way down to the “Other” category. Put the total in the row labeled
“‘Maximum power required”.

Subtract the row labeled “Maximum power required” from the row labeled
“‘Available Base Power’. Place the difference in the row labeled
“Remaining Power Available”.

If “Maximum Power Required” is greater than “Available Base Power”
in either of the two columns, the power budget will be exceeded. It will be
unsafe to use this configuration, and you will need to restructure your I/O.
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Calculating the Power Budget for the H4 Series EBCs

Managing your
Power Resource

\//
/NN
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EBC and
Expansion Base
Power
Specifications

Module Power
Requirements

When determining which I/O modules you will be using in the DL405 EBC system, it
is important to remember that there is a limited amount of power available from the
power supply. We have provided a table showing the power available from the
H4-EBC and H4-EBC-F or Expansion Unit power supplies and a table showing the
maximum power consumed by each of the I/O modules supported by the EBC. If any
device is connected to the EBC'’s serial port that uses the 5VDC supply pin, be sure
to include the device’s power consumption in your 5VDC power budget calculation.
Following these two tables is an example of a completed power budgeting
worksheet and then a blank worksheet you can use for your own calculations.

If the 1/0 modules you chose exceed the maximum power available from the power
supply you can resolve the problem by shifting some of the modules to an expansion
base which contains another power supply.

WARNING: It is extremely important to calculate the power budget correcily. If you
exceed the power budget, the system may operate in an unpredictable manner
which may result in a risk of personal injury or equipment damage.

The following chart shows the amount of electrical current available at the two
voltages supplied by the EBCs and Expansion units. Use these current values when
calculating the power budget for your system.

The Auxiliary 24VDC Power Source mentioned in the table is available at the
H4-EBC terminal strip (see page 2-7). You can use this power source to connect to
external devices or DL405 1/0 modules that require 24VDC.

CPUs 5VDC Current Auxiliary 24VDC Power
Supplied in mA. Source Current
Supplied in mA.
H4-EBC 3680 400
H4-EBC-F 3550 400
Expansion Units 5VDC Current Auxiliary 24VDC Power
Supplied in mA. Source Current
Supplied in mA.
D4-EX 4000 400

The chart on the next page shows the maximum amount of electrical current
required to power each of the DL405 I/O modules. Use these values when
calculating the power budget for your system.
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Power Consumption Chart (DL405 Modules)
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Device 5V Current External 24V Device 5V Current External 24V
Required (mA) Current Req. (mA) Required (mA) Current Req. (mA)
1/0 Bases AC Output Modules
D4-04B, D4-04BNX, 80 None D4-08TA 250 None
D4-04B-1
D4-06B, D4-06BNX, 80 None D4-16TA 450 None
D4-06B-1
D4-08B, D4-08BNX, 80 None Relay Output Modules
D4-08B-1
DC Input Modules D4-08TR 550 None
D4-08ND3S 100 None F4-08TRS-1 575 None
D4-16ND2 150 None F4-08TRS-2 575 None
D4-16ND2F 150 None D4-16TR 1000 None
D4-32ND3-1 150 None Analog Modules
D4-32NDg3-2 150 None D4-04AD 200 200
D4-64ND2 300 (max) None F4-04AD 85 100
AC Input Modules F4-04ADS 270 120
D4-08NA 100 None F4-08AD 75 90
D4-16NA 150 None F4-16AD-1 75 100
F4-16AD-2 75 100
D4-02DA 250 300
AC/DC Input Modules F4-04DA 120 180
D4-16NE3 150 None F4-04DA-1 70 75 + 20 per circuit
F4-08NES 90 None F4-04DA-2 70 75 + 20 per circuit
DC Output Modules F4-08DA-1 70 100 + 20 per circuit
F4-08DA-2 80 150
D4-08TD1 150 35 F4-16DA-1 70 100 + 20 per circuit
F4-08TD1S 295 None F4-16DA-2 80 150
D4-16TD1 200 125 F4-08THM 110 60
D4-16TD2 400 None F4-08THM-n 120 50 + 20 per circuit
D4-32TD1 250 140 F4-08RTD 80 None
D4-32TD1-1 250 140 (5-15VDC) F4-04DAS-1 60 60 per circuit
D4-32TD2 350 120 / (4A max F4-04DAS-2 60 60 per circuit
including loads)
D4-64TD1 800 (max) None
Specialty Modules
D4-HSC 300 None
D4-16SIM 150 None
H4-CTRIO 400 None
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Installation and Setup

Power Budget The following example shows how to calculate the power budget for the DL405
Calculation system.
Example
Base # Auxiliary
Module Type 5 VDC (mA) Power Source
1 24 VDC Output (mA)
EBC/ H4-EBC 3680 400
Expansion
Unit
Slot 0 D4-16ND2 + 150 + 0
Slot 1 D4-16ND2 + 150 + 0
Slot 2 D4-02DA + 250 + 300 =
(2]
Slot 3 D4-08ND3S + 100 + 0 (C,L) &
Slot 4 D4-08ND3S + 100 + 0o MEE
Slot 5 D4-16TD2 + 400 + o I
Slot 6 D4-16TD2 + 400 + 0
Slot 7 D4-16TR + 1000 + 0
Base D4-08B + 80 + 0
Other
(Ol, etc.)
Maximum power required 2630 300
Remaining Power Available 3680-2630= 1050 | 400 - 300 = 100

1. Using the table on the previous page, fill in the information for the
EBC/Expansion Unit, /0 modules, and any other devices that will use
system power including devices that use the 24 VDC output. If any device is
connected to the EBC’s serial port that uses the 5VDC supply pin, be sure
to include the device’s power consumption in your 5VDC power budget
calculation.Pay special attention to the current supplied by the H4-EBC,
the H4-EBC-F or the Expansion Unit. Each one supplies a different
amount of current.

2. Add the current columns starting with the row for Slot 0 and working your
way down to the “Other” category. Put the total in the row labeled
“‘Maximum power required”.

3. Subtractthe row labeled “Maximum power required” from the row labeled
‘EBC/Expansion Unit”. Place the difference in the row labeled
“Remaining Power Available”.

4. If “Maximum Power Required” is greater than “EBC/Expansion Unit” in
either of the two columns, the power budget will be exceeded. It will be
unsafe to use this configuration, and you will need to restructure your 1/0.
You may need to add expansion bases to accommodate your current
requirements.

Ethernet Base Controller Modules, 3rd Edition, Rev. A



m Installation and Setup

Power Budget
Calculation
Worksheet

and Setup

c
9
=
o
©
3
1]
£

You may copy and use the following blank chart for your power budget calculations.

Base #

Module Type 5 VDC (mA) Auxiliary
Power Source
24 VDC Output (mA)

EBC/

Expansion

Unit

Slot 0

Slot 1

Slot 2

Slot 3

Slot 4

Slot 5

Slot 6

Slot 7

Base

Other

(Ol, etc.)

Maximum Power Required

Remaining Power Available

Using the tables at the beginning of the Power Budgeting section of this
chapterfill in the information for the EBC/Expansion Unit, /O modules, and
any other devices that will use system power including devices that use the
24 VDC output. Pay special attention to the current supplied by the
H4-EBC, the H4-EBC-F or the Expansion Unit since they do differ.

Add the current columns starting with the row for Slot 0 and working your
way down to the “Other” category. Put the total in the row labeled
“‘Maximum power required”.

Subtract the row labeled “Maximum power required” from the row labeled
‘EBC/Expansion Unit”. Place the difference in the row labeled
“Remaining Power Available”.

If “Maximum Power Required” is greater than “EBC/Expansion Unit” in
either of the two columns, the power budget will be exceeded. It will be
unsafe to use this configuration, and you will need to restructure your I/O.
You may need to add expansion bases to accommodate your current
requirements.

Ethernet Base Controller Modules, 3rd Edition, Rev. A



Installation and Setup m

DL405 Local and Expansion I/O

The H4 Series EBCs support the use of DL405 series I/O local and local expansion
bases.

Local Base and I/O The local base is the base in which the
EBC resides. Local I/O modules reside in
the same base as the EBC. For example,
placing 32-point modules in all eight slots
in an 8-slot base will use 256 1/O points .

16pt | 8pt | 32pt | 16pt | 8pt | 16pt
Input || Input | Input | Output | Output | Output

[¢]

Local Expansion Use local expansion bases when you need more I/O points or a greater power

Base and I/O budget than the local base provides. The expansion bases require a Local
Expansion Unit (rather than an EBC) and a cable (either D4-EXCBL-1 or
D4-EXCBL-2) to connect to the local EBC base.

The following figure shows one EBC base and three expansion bases. The 1/O
modules are shown as examples of a usable configuration, but any configuration of
I/O modules could be used if it is supported by the power budget. See page 2-15 for
information about calculating the power budget.

H4-EBC and H4-EBC-F modules support one local base and a maximum of three
expansion bases.
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expansion bases.

The H4-EBC(-F) O
supports up to three
0 ©
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Configuring the EBCs
Using NetEdit3

In This Chapter. . ..
— NetEdit3 Software
— Using NetEdit3
— Locating the MAC Address Label



Using NetEdit3

NetEdit3 Software

NetEdit3 is a software utility which can be used to set network identifiers (Module ID
or IP Address), configure the EBC serial port, perform diagnostic and
troubleshooting tasks and upgrade the firmware in the EBC module if necessary.
The H2-EBC100 requires NetEdit 3.x or later.

Installing NetEdit3 You caninstall NetEdit3 on Windows98/ME/2000/XP ™ or Windows NT4 ™ . NetEdit3
is included with this manual on the AutomationDirect Software Product Showcase
CD (also available online at www.automationdirect.com). After inserting the CD into
the drive, the following window will appear.

e Vew Control bep

. Browse Catalog

. Contact Information

NetEdit3

o

£
%)

)

e Vew Control bep

il

- YAUTOMATIONDIRECT
T : CTRIO Workbench @ nstall
Use this utility to configure all of your Hx-CTRIO Gounter IY0O modules.
The Hx-CTRIO modules are general purpose timing, counting, pulsing
modules that can solve a variety of high speed counting, precision timing,
Ise control applicati

ERM Workbench @ install
ERM Workbench is an essential tool for configuring the Hx-ERM
Ethernet Remaote Master modules on your Ethernet Remote 1/0 Network.

NetEdit3 Ethernet Setup Utility @ Install
NetEdit3 is the utility that's used to configure and firmware upgrade most
of our Ethernet devices, EBCs, ECOMs, EDRVs & ERMs.

Adobe Acrobat Reader @ Install
Adobe Acrobat Reader enables you to view .PDF files. Some of our
DirectSOFT32 products provide OnLine Documentation using the PDF
file format. Adobe Acrobat Reader is a registered trademark of Adobe
Systems Incorporated. www.adobe.com

Click on Install NetEdit3. A series of windows will step you through the installation
process. Fill in the necessary information as the installation wizard prompts through
the install. In the Setup Type window, select Typical setup. This setup type is
recommended for most users. The installation process places NetEdit3 in the
C:\HAPTools directory (default).
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Launching There are three methods to launch NetEdit3.

Using NetEdit3 m
NetEdit3 The three methods are:

* using the Windows Start menu Programs>AutomationDirect Tools>
NetEdit3 as shown below

* launching DirectSoft32 (if installed), from the programming window,
select PLC>Tools>NetEdit3

* launching DirectSoft32 (if installed), then select Utilities>NetEdit3

WO LART cum

pd
The NetEdit3 Starting NetEdit brings up the screen below. All NetEdit3 functions are accessed o c
Screen from this screen. g £
ECT T LI &
Fle  Network  View  Help
" | e -:f{u 3
Cesaichion

Ethermst Address F B |< | Medubo Tyve 1P Addross | Hame:

Modhule Info | EBC Settings | EBC Help | Genmeral Help
Genesal Info [ Ethesrst Stats Flasst Siats
Frmere e, [ 20165 P Fer. 1a Mitsad Fr i Bad P (]
RoomRev: | 4014 FLD R [ T Cok 0 Unkniowrc (]
Switch Seling. [ 00000000 CFU Rev: 108 Lot Pkt (i T Enmors: o
Pty Comm
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m Using NetEdit3

Adding Network You may have already set up your PC with selected networking protocols for

Protocol Support Ethernet communications. If not, you will need to select the protocols now for

to the NetEdit3 PC communication with the Ethernet modules. We strongly recommend that you
include the IPX protocol. For Windows 2000, go from My Computer on your
Windows desktop to Control Panel. Double click on Network and Dial-up
Connections, then double click on the desired Network Device to see the installed
Protocols. If IPX is not listed among the protocols already loaded, add it now by
clicking on the Install button. For Windows XP, go from Start>Settings>Control
Panel. The steps are the same as Windows 2000 from this point.

Add the TCP/IP protocol if it is necessary for your application. The TCP/IP selection
will give you support for the UDP/IP protocol. Also, add the IPX protocol if it is not
already active.

3
Geridd | Shsing |
Carnne| wrg
| WY Restek ATLEFA) based PO F ool Etbenel Adegiee
Corligae I

Comporents chitked ae Lised by this conection

— YN
e: l' bt

™ Shaw icon in stkbar vihen connected

oK I Canced
o2
= @ 199999 NOTE: We strongly recommend you load IPX protocol on your PC for the connection
-2 ﬁg from your PC to the ethernet modules. Use UDP/IP in your application, if required,
= but also add IPX to your list of active protocols. Having IPX loaded on your PC gives

you a backup for troubleshooting communication problems.
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Using NetEdit3

This section steps through the features and uses of NetEdit3. We will describe the
individual segments of the NetEdit3 screen and the function of each.

NOTE: Your PC-based Control software may be capable of configuring the EBC
ﬁE module. If so, please refer to the appropriate documentation for that software

= product to determine the best method to configure the EBC. Depending on which
software you are using, it may not be necessary to use NetEdit3.

Ethernet In the upper left corner of the NetEdit3 screen, you will find buttons labeled /PX and
Communication TCP/IP. The EBC module understands these protocols. Both protocols are
Protocol permanently resident in the firmware of the module.

When you click on one of these buttons, you are selecting the protocol you want your
PC to use to communicate with the EBC module. You are not telling the module
which protocol to use, because it is using both protocols all the time. IPX is a Novell
standard in widespread use, and UDP/IP is a popular protocol supported by the
TCP/IP suite of protocols in your PC.

The figure to the right shows the m
Protocol selection buttons in the upper

left corner of the NetEdit3 screen. The File  Metwork Wiew  Help cf =
choice you make here tells your PC < ms:
which protocol to send to the EBC to P | TCRAR ek zQ

link NetEdit3 to the module. Fthernet Address | = | B

00 EQ &2 40 00 02

SRS Pl

00 Fh e 2nm ne

Some PC-based control software
products may support only one of
these protocols. Read the
documentation for your software to be
sure the protocol you select is
supported.
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Ethernet Address  The upper left section of the NetEdit3
screen displays the  Ethernet
Address of the modules currently on
the network.

File Rebwork  woe .,

If modules are added or removed from Sean
the network, click on the Scan Network IPX bl ‘ Rletwvork |
button to update the list.
Notice that the MAC Address is the hert de L= [
factory-assigned address that is on the 00 EQ 62 4000 02 -
permanent label on the module. 00 ED &2 2001 08

DOED &2 2001 OF

Select a specific module here by
clicking on the MAC Address or by
using the arrow keys. The selected
module is highlighted.

ﬁ; NOTE: The Module window may list the MAC Addresses of devices not covered by
— this manual.
@
£e
22 Module Type, IP ¥
Address and ID 7 | Module Type < | IP Address | 1D | Mame | Description

| | H2-EBC100 55

The upper mid section of the NetEdit3 screen displays the Module Type,
IP Address, module ID, Name and Description of the modules currently
on the network.

A new EBC will have an IP Address of 0.0.0.0, a Module ID of 0 (zero),
Module Name (module part number) and a Description (EBC w/ part
number). To assign or change a module an IP address, ID, name or
description refer to the EBC Settings>General Information description
later in this section.

Right clicking on an EBC module listed R
on the NetEdit3 screen will display the -
window to the right. This is an 1/0 Biase
alternative to using the Module Info or
EBC settings tabs (shown below) to Show Base Contents, .,
access the module’s configuration _
settings. The settings are discussed Undate Firmware...
later in this section. HE=00 o
Festore Factory Settings. ..

Madule Infa |EBC Settings | .

Ethernet Base Controller Modules, 3rd Edition, Rev. A



3-7

Using NetEdit3

When the Module Info tab is selected, the General Info box lists the

Module Info> _ ot R ]
selected module’s Firmware Revision, Booter Revision, DIP Switch

General ¢ al VIS Sl
Information Setting, PWB Revision, PLD Revision and CPU Revision.
This box is in the lower left section of the NetEdit3 screen.
Module Info | EBC Settings | EBC Help | Gene. .
Gereral Infa
Firrmware Rev: | 401233 Pu'B Rew: ST
Booter B ew: 40136 PLD Rew: 148
Swikch S etting: oo CPU Rew: 1.0.6
Module Info> When the Module Info tab is selected, the
Ethernet Stats Ethernet Stats box displays statistics related
to the selected module’s communication
errors. Click on the Reset Stats button to reset
all categories to 0 (zero).
This box is in the lower middle section of the >
NetEdit3 screen. o
S
23
Ethernet Stats Reset Stats w
Mizsed Frames: L Bad Packets: L
T Colliziorns: L Unkpnown Type: L
Last Packets: 0 Send Errars: 0
EBC Settings When the EBC Settings tab is selected, the selected module’s

Configuration, Utilities and Firmware tools can be accessed.
This box is in the lower middle section of the NetEdit3 screen.

Module Info  EBC Settings |EBC Help | General Help |

— Canfiguration ~Utis ~Firrnware
[ General . || || shewBaseContents.. || ||  Update Fimware.. |
| Serial Port... | | UpdateBooter.. |
| /0 Base... | | Riestore Factory Settings... |
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NetEdit3

EBC Settings>
Configuration>
General

IP Address

Clicking the General button in the EBC
Settings>Configuration box brings up the General

Comnfigur ation

Settings window below. [ SEee |
| Senal Part... |
x
Moddle ID: I _I: © Obtain an IP address automatically
- & Use the following IP settings
Mame: IStatlon‘I
- IP Address: I w. 1 .37 .8
Description:  [Machine Contral
Subnetmask:l oo .00
Gateway. |u.n.n.u
()8 I Cancel |

The General Settings box allows you to assign a Module ID. Module IDs must
be unique for each EBC, but they do not have to be in sequence. The module’s
DIP switches must be set to zero to allow NetEdit3 to set a Module ID. Do not
use address zero for communications.

The Name field and Description field are optional and can be used for user
identification purposes.

The OK button sends all the entries to the module’s flash memory.

An IP Address is assigned to the EBC module if your network will be using the
TCP/IP or MODBUS TCP/IP (H2-EBC100 only) protocols. If you have a separate
dedicated network for your EBCs, you may be able to use the Module ID identifier
(IPX protocol) for communications instead of an IP address. To set an IP Address,
use the twelve-digit number assigned to the EBC module by your network
administrator. If you change the IP Address, do not use the number “0” or “255” in
any field. Doing so will cause communication problems. The valid settings are 1
through 254. The module ships from the factory with an IP Address of 0.0.0.0. This
is nota usable IP Address for communications. Click on Use the following IP settings
radio button before clicking on the OK button to write the updated settings to the
module’s flash memory. It is extremely important not to have duplicate IP Addresses
on your network.

Example

\N//
Oo—
/NN

Client Subnet Mask:
Valid Client IP Address:
Valid EBC IP Address:
Valid EBC IP Address:

255.255.0.0
192.168.50.2

192.168.55.5
192.168.70.15

1-254

Valid settings for
Bold number fields
(Do not duplicate)

WARNING: If your using the H2-EBC100, be sure to read Chapter 5 concerning

DHCP issues.
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EBC Settings> Clicking the Serial Port button in the EBC Configuration
Configuration> Settings>Configuration box brings up the
Serial Port Serial Port Settings window below. | Leneral... |
| Sernial Port... |
ﬁ; NOTE: The serial port has a fixed address of “1”. The portis intended to be used as a
= single RS-232 slave device.

Onthe Serial Port Settings window, make

any necessary changes to the serial x|
communication parameters.  After I ——
making changes, be sure to click on the Baud Rate: |EEL

OK button. Also, Be sure these S | Cancel |

parameters match the parameters of the
serial device with which you are SiopBis | |
communicating.

Parity: Oad hd

Note: Some PC-based Control software ~Patt Mads
paCkageS may automatica”y overwrite * K-SeqSlave ( ModbusSlave  taster/Proxy -
settings selected here. Refer to the T Use RTS oC

. [=77)
documentat|0n for yOUr PC-based RTS Pre-transmit Delay: ID milliseconds E =1
Control software. =0

i RTS Post-tranzmit D elay: ID milliseconds

The OK button sends all the entries to the

module’s flash memory.
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EBC Settings> Clicking the Show Base Contents button in Llkils

Utils>Show Base the EBC Settings>Utilities box brings up

Contents the Show Base Contents Window shown | Show Base Contents... ||
below.

This function queries the EBC for a list of /O modules it has in its base. The Module
Type and the MODBUS 584/984 addressing will be listed as well. This will help
confirm that the EBC can recognize all the 1/0 modules connected to the EBC
controller. The Show Base Contents information can be saved as a (*.ixt) file or
printed for reference or future use.

|
Base 0 : Slot 0 - Module Type BF - 16 Paint Discrete Input d
16 - Bit inputs (*odbus 584/984 - Inputs 10001-100165)
Base 0: Slot 1 - Module Type FD - 8 Point Discrete Output
8- Bif outputs (Modbug 5849984 - Coils 1-8)
Base 0 : Slot 2 - Module Type 3D - 4 Ch Analog In / 2 Ch Analog Out
4 -Word inputs (Modbus 584984 - Input registers 30001-30004)
2-Waord outputs (Modhus 554/384 - Holding registers 40001-40002)

NetEdit3

o

£
%)

)

Save. I Print. Fart Cloze
EBC Settings>
Firmware The functions in the Firmware box are used =
, . Irmware
to update the selected module’s Firmware

and Booter versions. The Restore Factory | Update Firrnware.. |
Settings buttons resets the selected
module’s IP address, ID, Name and
Description to factory defaults. Refer the
sections on the next page to determine if ||:;EgtmE Factop Settingg___|
updates are necessary.

|pdate Booter.. .

Clicking on the either of the Update s 20 x]
buttons opens the appropriate EBC  Lowin[Gzeec =] « & ek E-
folder within the Images folder, which H#boot_3 0_121.bin

is created during the install of [Ehkaisman

NetEdit3. The Images folder is located
in the same folder as NetEdit3.exe.
Each module folder contains the
module’s firmware and boot loader

. . . File name: h2ebe 2 1_426.bir Open I
files. The next section discusses _ | ED |
keepmg the f|rmware flleS Up tO date Files of type: |Ethemet Firmware Files [*.bin) j SMCE L,
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FileMenu>

Live Update The Live Update will retrieve the latest firmware 7 Netbdits
and boot loader files from the Host Engineering

web site and place them in the NetEdit3 Images
folder that was created during the install of
NetEdit3. The feature requires that you have a
functional Internet connection (dial-up or
broadband). If the Images folder does not exist
on your PC, it will be created as part of the
retrieval process.

Retwork  Wiew

Live Update. ..
Expatt...
Exit

™

When you CIICk the GO' bUtton This utility will check for the latest firmware for most Hx and T1H products and
on the lee U pdate W| I’ldOW, download them to the images directory.

NetEd |t3 W| ” com pare the Prior to continuing please make sure your internet connection is active.
version information of the files hen you are rzady, press Gol”

on the Host Engineering web | TEm——

site against the files you have
locally on your PC, and it will
download any newer files. Once
this process is complete,
NetEdit3 will rescan the devices
on your network and refresh the
“F” and “B” columns next to the

Update completel

z
listed devices. | Gl | Stap ?ﬁ )
o3
Ll =Q
w
F/B/C .
Columns The F, B, and C columns are provided
to signify potential issues with |EhemetAddess  [F [B [€ [ModeType
devices on the network ODE0E2O0CEFS % % HE-ERC
' 00 E0 62 40 19 40 ¥ % TIHERCLOD
e L 00 E0 62 20 23 5E HO-ECOM
The “F” column will display an |mepezznnza4 HE-ECOM
asterick beside any device whose 00 E0 62 6001 31 e JE

firmware is older than its firmware file

in your Images folder.

The “B” column will display an asterick beside any device whose boot loader is
older than its boot loader file in your Images folder.

The “C” column will display an asterick beside any device that has a
configuration conflict with another device on the network. Duplicate module IDs
(that are non-zero) and duplicate IP Addresses (that are not 255.255.255.255)
will report as conflicts.
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Using NetEdit3 to Configure the H4-EBC(-F) Base

/

EBC Settings>
Configuration>
I/O Base

Configuring
Analog Modules

o

£
%)

)

NetEdit3

Configuring the
High Speed
Counter Module

NOTE: The following configuration information applies only to the H4-EBC(-F) and
the DL405 I/O. The H2-EBC(100) and H2-EBC-F and associated DL205 1/O are
self-configuring and do not require this additional step.

— Configuration

Clicking the I/O Base button in the EBC |

General...
Settings>Configuration box brings up the |
Base Configuration window below. | SePot. |
[ 1/0 Base... |
The default symbol “---------- ” appears on the configuration screen where digital or

analog modules are present. For digital modules, you do not need to make any
changes. The H4-EBC(-F) recognizes the digital modules and is self-configuring
for the digital modules.

If you are using analog modules, you must let the H4-EBC(-F) know that by doing
the following. Click on the slot location where the analog module is located. Continue
clicking on the same slot location until the part number of your analog module
appears.

H4-EBC Bage Conliguration [ x]
The OLA05 architeckure does not prowide  To allow far proper operation of your Left-click the button(z] conesponding to
the H4-EBC with enowgh information to analog modules, please use the matiz the location of your analog module (s o
distinguish between Discrete |40 modules  below to describe the type and placement  cycle through the options. OF rght-click
and Analag 1/0 modules. of any analog modules ta the HA-EBC. oh each button ba select fram a menu of

options.
Slot 0 Slat 1 Slok 2 Slot 3 Slot 4 Slok 5 Slat & Slot 7
Base0 - | e F4-08RTD F4-04D A-n Efpty Ermpt Erpty Ermphy
Base 1 Ermpty Bty Ematy Ermpty Ermpty Emnty Ermpty Ermpty
Base 2 [Errpti Bt Erriety Errpty [Errpti Errmty Errpty Errpty
Base 3 Efpty Bty Enpty Efipty Efpty Empty Ermpty Efripty
Exit | { Update Moduls

Once the correct part numbers appear for each of your analog modules, click the
Update Module button to save the configuration into flash memory onboard the
module. Leave the symbol “---------- ” wherever you have a digital module.

If you are using a High Speed Counter module, the word “Intelligent” will appear in
gray. The High Speed Counter module is configured automatically (see below). No
other action is required other than clicking on the Update Module button.

H4-EBC Base Configuration E2
The DL405 architecture does not prowvide To allow for proper operation of pour Left-click the button(z) corregponding to
the H4-EBC with enough informahion to analog modules, please use the matnix the lacation of your analog module(z] ta
distinguish between Discrete /0 modules  below to describe the tvpe and placement  cycle through the options, OF right-click
and &nalog /0 modules. of any analog modules to the H4-EELC. on each butkon to zelect from a menu of

options.
Slat 0 Slat 1 Slat 2 Slat 3 Slat 4 Slat 5 Slat & Slat 7
BazeO  —r | - F4-04405 Irtzlliaert Ernipty Ermpty Ernpti [ty
Base 1 Efmpty Enipty Erripty =jeki Emipty Enpty Enpty Ermpty
Base 2 Emp it ity Enmty Emipty Emphy it Ermpty
Baze 3 Empty Erptn Bt Ennmiy Ermipti Enmpty Empty Ermptr
ER = I Update Module
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Locating the Ethernet Address Label

Factory-assigned Ethernet Address

Host Auto Prod

Host Auto Prod H4-EBC
H2-EBC 00 EO0 62 00 00 85

00 EO 62 00 00 84

|

Ethernet Address A unique Ethernet Address is assigned to each module at the factory and cannot be
changed. Itis atwelve digit number, and itis printed on a label permanently attached

to the EBC module. NetEdit recognizes the Ethernet Address

&c
=373
o=}
=t(e]
w
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for H2-EBC100

In This Chapter. . ..
— MODBUS TCP/IP
— Supported MODBUS Function Codes
— MODBUS 584/984 Addressing
— H2-EBC100 System Memory
— Current / Last State Error Codes
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MODBUS TCP/IP

MODBUS TCP/IP is essentially the serial MODBUS RTU protocol encapsulated in a
TCP/IP wrapper. MODBUS RTU is used for serial communications between a
master and slave(s) devices. MODBUS TCP/IP is used for TCP/IP communications
between client and server devices on an Ethernet network. The TCP/IP version of
Modbus follows the OSI Network Reference Model.

Client / Server The MODBUS messaging service provides a Client/Server communication
Model between devices connected on an Ethernet TCP/IP network. This client / server
model is based on four type of messages:

* MODBUS Request - the message sent on the network by the Client to
initiate a transaction

* MODBUS Confirmation - the Response Message received on the Client
side

* MODBUS Indication - the Request message received on the Server
side

* MODBUS Response - the Response message sent by the Server

Client / Server Model

Request Indication
Client | Server |TheH2-EBC100
Confirmation Response is an example of a Server
-<
Protocol A typical MODBUS TCP/IP frame consists of the following fields:

Description

TCP HEADER || MBAP HEADER || FUNCTION | | DATA

The MBAP header (MODBUS Application Protocol header) is seven bytes long. It
consists of the following fields.
* Transaction Identifier - It is used for transaction pairing, the MODBUS
server copies in the response the transaction identifier of the request. (2
bytes)

* Protocol Identifier - It is used for intra-system multiplexing. The
MODBUS protocol is identified by the value 0. (2 bytes)

* Length - The length field is a byte count of the following fields, including
the Unit Identifier and data fields. (2 bytes)

* Unit Identifier - This field is used for intra-system routing purpose. It is
typically used to communicate to a MODBUS or a MODBUS+ serial line
slave through a gateway between an Ethernet TCP/IP network and a
MODBUS serial line. This field is set by the MODBUS Client in the
request and must be returned with the same value in the response by
the server. (1 byte)
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For H2-EBC100

This header provides some differences compared to the MODBUS RTU application
data unit used on serial line:
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* The MODBUS “slave address” field usually used on MODBUS Serial
Line is replaced by a single byte “Unit Identifier” within the MBAP
Header. The “Unit Identifier” is used to communicate via devices such
as bridges, routers and gateways that use a single IP address to
support multiple independent MODBUS end units.

* Al MODBUS requests and responses are designed in such a way that
the recipient can verify that a message is finished. For function codes
where the MODBUS PDU has a fixed length, the function code alone is
sufficient. For function codes carrying a variable amount of data in the
request or response, the data field includes a byte count.

* Protocol Identifier - It is used for intra-system multiplexing. The
MODBUS protocol is identified by the value 0. (2 bytes)

The function code field of a message contains 8 bits. Valid function codes are inthe
range of 1 - 255 decimal. The function code instructs the slave what kind of action to
take. Some examples are to read the status of a group of discrete inputs; to read the
datain a group of registers; to write to an output coil or a group of registers; or to read
the diagnostic status of a slave.

When a slave responds to the master, it uses the function code field to indicate either
a normal response or that some type of error has occurred. For a normal response,
the slave echoes the original function code. In an error condition, the slave echoes
the original function code with its MSB set to a logic 1.

The data field is constructed using sets of two hexadecimal digits in the range of 00
to FF. According to the network’s serial transmission mode, these digits can be made
of a pair of ASCII characters or from one RTU character.

The data field also contains additional information that the slave uses to execute the
action defined by the function code. This can include internal addresses, quantity of
items to be handled, etc.

The data field of a response from a slave to a master contains the data requested if
no error occurs. If an error occurs, the field contains an exception code that the
master uses to determine the next action to be taken. The data field can be
nonexistent in certain types of messages.
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ﬁ; Note: ModScan32 is a Windows based application program that can be used as a
— MODBUS master to access and change data points in a connected slave/server
device (H2-EBC100) The utility is ideally suited for quick and easy testing of
MODBUS TCP network slave devices. Visit www.win-tech.com to download a free
ModScan32 trial demo and for more information on ModScan32.

Supported MODBUS Function Codes

The following MODBUS function codes are supported by the H2-EBC100 base

controller.
MODBUS Function
Function Code
01 Read Output Table
02 Read Input Table
03 Read Holding Registers (when addressing

mode is 584/984, this function is used to ac-
cess analog output registers)

04 Read Input Registers (when addressing mode
is 584/984, this function is used to access
analog input registers)

05 Force Single Output

06 Preset Single Registers
08 Loop back / Maintenance
15 Force Multiple Outputs
16 Preset Multiple Registers
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MODBUS 584/984 Addressing

H2-EBC100
Modbus Data Type (Bit
ype (BiY Range (Decimal) Points Memory Type Access
1-1024 1024 Discrete Output R/W
Coil
! 1025 - 10000 - Reserved -
10001 - 11024 1024 Discrete Input R only
Input 11025 - 20000 - Reserved
Modbus Data Type (Word
ype (Word) Range (Decimal) Words | Channel | Memory Type
(16- bit) | (32- bit)
Analog Input 30001 - 30512 512 256 Analog Input Register | R only
Input Register 30513 - 32000 - - Reserved -
Input Register o out Register | 32001 - 32064 64 32 Discrete Input Bit R only
Register
Input Register 32065 - 37000 - - Reserved -
Analog output 40001 - 40512 512 256 Analog Output R/W
Register
Hold Register 40513 - 42000 - - Reserved -
Hold Register
Bit Output 42001 - 42064 64 32 Discrete Output Bit R/W
Register Register
Hold Register 42065 - 44000 - - Reserved -

Note: NetEdit3 Show Base Contents function will list the MODBUS addressing for each 1/0

module on the base. For the analog /O, the module Configuration Data registers are also
listed. Refer to Chapter 3 for information on NetEdit3.
i
Base 0: Slot 0 - Module Type BF - 16 Point Discrete Input =

16 - Bit inputs (Modbus 584/954 - Inputs 10001-10016)

Base 0: Slot 1 - Module Type FD - 8 Point Discrete Output
9 - Bit outputs (Modbus 584/984 - Coils 1-8)
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Base 0: Slot 2 - Module Type 30 - 4 Ch Analog In /2 Ch Analog Out
4 - Word inputs (Modbus 584/984 - Input registers 30001-30004)
2 - Word outputs (Modbus 584/954 - Holding registers 40001-40002)

Save.. I Prirt... Fortt... Close
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MODBUS 584/984 Addressing for Function Code 3 Clients

This memory map offers duplicate registers from the 30001 range and Bit memory
datatype into the 411000 range for clients/masters that only support function code 3.
These ranges are word level data only.

Modbus H2-EBC100
Word Data Type
P Range (Decimal) Words Memory Type Access
411000 - 411063 64 Discrete Output R/W
Coil 411064 - 411124 - Reserved -
411625 - 411688 64 Discrete Input R only
Input
npu 411689 - 412062 | - Reserved
Modbus Worf Data Type
P Range (Decimal) Words | Channel | Memory Type
(16~ bit) | (32~ bit)
Analog Input 412251 - 412762 512 256 Analog Input Register | R only
Input Register 412763 - 414250 - - Reserved -
Input Register Bit Input Register | 414251 - 414314 64 32 Discrete Input Bit R only
Register
Input Register 414315 - 419250 - - Reserved -
Analog output 40001 - 40512 512 256 Analog Output R/W
Register
Hold Register 40513 - 42000 - - Reserved -
Hold Register
Bit Output 42001 - 42064 64 32 Discrete Output Bit R/W
Register Register

Hold Register

42065 - 44000

Reserved
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4-7

H2-EBC100 System Memory

H2-EBC100

Modbus Addressing
Range (Decimal)

Words
(16-bit)

Word Descriptions

Access

Module Version
Information

37001 - 37006
(419251 - 419256)*

6

1 - OS Major Version
2 - OS Minor Version
3 - OS Build Version
4 - Booter Major Version
5 - Booter Minor Version
6 - Booter Build Version

R only

37007 - 37010
(419257 - 419260)

Reserved

Device Data

37011 - 37100
(419261 - 419350)*

90

1 - Version of Device

2 - Family

3 - Processor

4 - Module Type

5 - Status Code

(6-8) - Ethernet Address
9 - RAM Size

10 - Flash Size

11 - Batt Switch

12 - DIP Settings

13 - Media Type

(14-15) - Reserved

16 - Reserved

17 - Reserved

18 - Model Number

19 - Ethernet Speed

20 - Reserved

21 - 10 Total Byte Count
22 - Bit Input Byte Count
23 - Bit Output Byte Count
24 - Non-bit Input Byte Count
25 - Non-bit Output Byte Count
(26-90) - Reserved

R only

I/0 Module ID’s

37101 - 37108
(419351 - 419358)*

8
(1 word
per slot)

I/O module ID numbers per slot
location

R only

-
e

T
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w
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37133 - 37200
(419359 - 419450)

Reserved
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Module Information

37201 - 37232
(419451 - 419482)*

32
(4 words
per slot)

1 - Bit Input Count

2 - Bit Output Count

3 - Non-bit Input Count
4 - Non-bit Output Count

37329 - 37400
(419483 - 419650)

Reserved

*For clients that only support function code 3 to read word data.
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H2-EBC100 System Memory (continued)

H2-EBC100

Modbus Addressing
Range (Decimal)

Words
(16-bit)

Word Descriptions

Access

EBC Dynamic
Module Data

410001 - 410020

20

1 - See Error Codes on p. 4-9.
2 - Error bit-per-slot for first 16 slots
If any bit is set, see extended error info of Module Sta-
tus data for specific problem
3 - Error bit-per-slot for second 16 slots (if present)
If any bit is set, see extended error info of Module Sta-
tus data for specific problem
NOTE: Any write to [1], [2], or [3] above will clear the
module / slot errors.
4 - Flags:
Bit O: If 1, module has rebooted since this bit
was cleared, a write to the Flags word with this
bit set will clear this reboot bit.
Bit 1 - 15: Reserved
5 - Reboot Count (LSW) - Read Only
6 - Reboot Count (MSW) - Read Only
7 - Link Monitor Timeout (EBC communication
watchdog Timer) - 0 to disable; range 0 - 10000ms.
8-20 - Reserved

R/W

410021 - 410052

Reserved

110
Module Status

37401 - 37560
(419651 - 419810)*

160

(20 words
per slot)

1 - Flags with bits indicating presence of Error, Warning, Info
Values
Bit O: If set, indicates that Error Value is non-zero
Bit 1: If set, indicates that Warning Value is non-zero
Bit 2: If set, indicates that Info Value is non-zero
Bit 3: Reserved
Bit 4: If set, indicates that Extended error info is pres-
ent
Bit 5: Reserved
Bit 6: Reserved
Bit 7: Reserved
For Words 2-4, refer to Current/Last State Error Codes Table
on page 4-9.
2 - Error Code
3 - Warning Code
4 - Info Code
5 - 20: Reserved

R only

37561 - 40000
(419811 - 422250)

Reserved

*For clients that only support function code 3 to read word data.
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Current / Last State Error Codes

The following table lists the error codes for Words 2-4 in the Module Status System Memory

area.
Error Code Description
(Decimal)
EO No error.
E121 Channel failure.
E122 Unused analog input channels exist.
E139 Broken transmitter on one of the analog input channels (if supported by analog module)
E142 Multiple channels failed.
E154 I/O configuration has changed. See E153 for reset methods.
E200- Unused analog input channels exist at channel xx (1-16), where xx = Value -200.
E216 (example: E212 indicates unused analog channel exists at channel 12.

Extended Error Codes

The following table lists the error codes for Words 5-20 in the Module Status System
Memory area.

Error Code Description
(Decimal)
E32- Bitwise error where bit 5 is always SET. Look at bit O thru bit 4 to get a possible list of errors. Example 34
E63 decimal =22 hexadecimal (Bit 5 SET and Bit 1 SET).

BIT Type of Error

0 Terminal block off

1 External P/S voltage low

2 Fuse blown

3 Bus error

4 Module initialization error (intelligent module)

5 Fault exists in module (this bit is SET if any of the above bits are

SET)
E117 Write attempt to an invalid analog channel.
E119 Data not valid. Subnet mask or IP address not allowed // EBC SDK data packet not constructed properly.
E121 Analog input channel error. ns
o

E122 Unused analog input channels exist. 58
E139 Broken transmitter on one of the analog input channels. ll\)g

- mw
E142 Channel failure. W—
E200- Unused analog input channels exist at channel xx (1-16), where xx = Value -200. 90
E216 ol

ST
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H2-EBC100 DHCP

DHCP Issues The H2-EBC100 is configured at the factory to look for a DHCP (Dynamic Host
Configuration Protocol) server at power up. DHCP provides a way to allocate IP address
dynamically to devices on a local area network (LAN). A system or network
administrator configures a DHCP server with a range of IP addresses that can be
assigned to DHCP enabled clients (i.e. H2-EBC100).

In addition to an IP address, a DHCP server can provide other information such as
DNS domain or a gateway IP address.

DHCP uses the concept of a “lease” or amount of time that an assigned IP address
will be valid for a client. The lease time can vary depending on how long a user is
likely to require the network connection at a particular location. Since the TCP/IP
configuration is “leased” to the client, that is, it's not a permanent configuration. This
information can change from one power up session to the next. While this is an
acceptable solution for the initial testing and setup of your H2-EBC100 device, we
do not recommend that you use DHCP to assign IP addresses for your runtime
operation. Use NetEdit3 or the H2-EBC100’s HTML Configuration page to assign a
static IP address to the module (shown below).

NetEdit3 can be usedto connectto a H2-EBC100 using the IPX protocol, regardless
of the IP address that was assigned to it by a DHCP server.

Disabling DHCP and Assigning a Static IP Address

You can use NetEdit3 or the H2-EBC100’s HTML Configuration page to disable
DHCP and assign a static IP address to the module. Click on the Use the following IP
Address button and enter a valid IP address for your network application.
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Configuration

NetEdit3 (refer to chapter 3)

General Settings |
W adule 10 I _I: " Obtain an IP address automaticaly
- & Use the following IP settings
Mame: IStatlan 1
IP Address: w.1.¥% .8
Desciption: W achine Cortrel
Subret mask: oo o0
Giateway: p.o.0.0
0K I Cancel |
HTML Configuration

IP Configuration

© Obtain an IP address automatically
& Uge the following IP address

‘ Mode:
| IP Address: [10.1.37.69
|
|

Subnet Mask: ‘|n 000

Gateway: [0.0.0.0

Back | Send I Reset I
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Using HTML Configuration

Connecting to the
H2-EBC100

The H2-EBC100 can be configured by using your PC’s internet browser to access
the module’s HTML configuration page. This method of configuration uses the
TCP/IP protocol, so you must know H2-EBC100’s IP address to establish
communications. The IP address may have been assigned by a DHCP server
(default) or may have been set by using NetEdit3.

uoneinbiyuo)
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Enter the module’s IP address in

your browsers Address field. File Edit View Favorites Tools  Help
Connecting to the module’s HTML N ¢
Configuration utility brings up the Back  Forward Stop  Refresh  Hor
window below addregS ] http:/j10.1.37.89]
R Ik |

Fie Ek Vew Fovorkes Toos  Heb -

= 0= D B3 4| a/ @m @ 9| H & w.

Back Sop Refresh  Home Seach Favriee  Meda History Ml Frint. ik

adress [ ) retp:fi10.1.37 05 =] e |uns

Fava X J

e H2-EBC100 by Automation Direct.com

Do

z‘f Moadule ID: 1 (0x1)

#@ro.. Module Name: Station 1

:J]“ Module Description: Machine Control

& Ethemet Address: 00 E0 62 00 00 05

L 1L IF Setup: Address: 10.1.37.%9 Subnet: 0.0.0.0 Catewsay: 0.0.0.0

E;_ X Booler Version: 4,0,141

& O Version: 4.0.165

:‘M Serial Port Setup: 96008 0. 1. KSeq Slave Mode No RTS

= CPU Rev: 10,9

Eee.. PWB/PLD Rev: 1A/ 0A

2; ) Finmware Updates: Hosteng, com

Em

&5

s

|

&l D ierrer

To configure the module, click on the desired parameter field. A new window will
open, which are all described below and on the following page. Clicking the Back
button will take you back to the main configuration screen shown above. Clicking the
Send button writes the entry or change to the module’s flash memory and clicking
the Reset button reads the module’s flash memory.

Module ID: Module IDs must be unique for each EBC, but they do not have to be in
sequence. The module’s Node Address rotary switches must both be setto allow the
HTML configuration tool to set a Module ID. Do not use address zero for
communications.

Module Name field and Module
Description fields are optional to
identify the module. Click the Back |[Send | Reset |
Send button to write to the
module’s flash memory.

Module Name: [Station 1

Module Description: [Machine Contral

Back || Zend I Feazet |
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Ethernet Address: this is the MAC Address. Itis a factory-assigned address that is
on the permanent label on the module.

IP Configuration: Set |IP
Address, Subnet Mask and
Gateway addresses. Click the
Send button to write to the
module’s flash memory. IP Configuration
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Configuration

© Obtain an IP address automatically
@ Use the followmg IP address

TP Address: [10.1.37.63

‘ Mode:
|
‘ Subnet Mask: J0.0.0.0
|

Gateway: [1.0.0.0

Back | Send I RPeset I

The module’s current Booter Version and OS Version are listed. The latest
versions can be found by clicking Hosteng.com in the Firmware Updates field.

Serial Port Setup: configure or make necessary changes to the serial port
communication parameters. Click the Send button to write to the module’s
flash memory.

Sefup Serial Port

115200 © 57600 © 38400 19200 14400 © 9600 4800
2400 ©1200 600 300

| Parity:| © Even & Odd ¢ None
| Data Bits:| 7 @8
| Stop Bits:|[ @1 2
| Mode:

Baud Rate:

& K-Sequence Slave © Modbus Slave © Master/Proxy

| Use RTS
RTS Pre-Transmit Delay

(ms): b
|—

RTS Post-Transmit
Delay {(ms):

Elav:kl Sendl Reszet I

The module’s current CPU Rev and PWB/PLD Rev are listed. The latest versions
can be found by clicking Hosteng.com in the Firmware Updates field.

Firmware Updates: If your PC is connected to the internet, clicking on Hosteng.com
will take you to Host Engineering’s web site where the most current firmware files are
available for downloading to your PC. You must use NetEdit3 to upgrade the module.
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Isolating a Communication Problem

If you are experiencing a problem communicating with an EBC module, the problem
can usually be isolated to one of four components of the communication link:

» the EBC module itself (hardware or firmware)
» the communication program or the setup of the EBC module
* the cabling and connections

» other external influences, such as electrical noise, heavy communication
traffic on the network or exceeding the power budget

Diagnostic Tools Several available tools and techniques can help you isolate a communication
and Techniques problem:

e The LEDs on the face of the module indicate the status of the link, the
module, and the network communications.

* Replacing the module may determine whether the problem is in the
module.

* NetEdit3 displays a list of the active modules on the network and their
protocol and configuration settings.

* Cable testing devices can pinpoint short or open circuits or diagnose
attenuation problems and other cabling problems.

* Diagnostic tools within your PC-based Control software.

Guidelines
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Troubleshooting Chart

The following chart summarizes the different types of communication failures you
could experience. In each case the power must be applied to the base, and you must
be attempting to communicate with the EBC in question.

The meaning of the diagnostic LEDs is explained begining on page 6-4.

Troubleshooting Chart
Legend: 1 Off B On [ Flash

EBC Module LEDs Corrective Action

LINKGD [ LINKGD [

acTt .= OR ERggqu E 1. Cycle power to the base. This will clear
ERROR the ERROR if it was due to a transient

condition.

H2-EBC100 H2-EBC100 2. Replace EBC module
STATUS Il STATUS I
LINKGD [ OR LINKGD 1
ACTIVE [ ACTIVE [
ERROR I ERROR N
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Troubleshooting Chart (Continued)

Legend: ] Off I On [ Flash

EBC Module LEDs Corrective Action
1. Try another cable that you know works.
H2-EBC100 Check pinouts (see page 2-8).
STATUS LINKGD L] 2. Try another port on the hub or
LINKGD [ ACT [ another hub
ACTIVE [ ERROR [ '
ERROR [ 3. Replace EBC module.
_|
oL
c O
oo
1. Try another cable between PC and hub. %;:3—
D
2. Try another port on the hub or another » %
H2-EBC100 hub. @
STATUS I LINKGD 3. Make sure you have not exceeded the
LINKGD I ACT recommended cable length for your
ACTIVE [ ERROR ] network cable. The link signal could
ERROR [ arrive with sufficient strength even
though the data transmission does not.
4. Could be related to Windows configura-
tion. Consult Windows documentation.

Note: Thisis also the indication of proper
operation! Troubleshoot only if you are
failing to exchange data.

1. Try another cable between PC and hub
or EBC and hub.

LINKGD Il LINKGD 2. Try another port on the hub or another
ACT Em (OR ACT hub.
ERROR [ ERROR [ 3. Look for errors in the setup of the EBC
module.
H2-EBC100 H2-EBC100
STATUS I OR STATUS I
LINKGD Il LINKGD Il
ACTIVE Il ACTIVE
ERROR [ ERROR [
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EBC Module Diagnostic LEDs

EBC LEDs

LINKGD [

ACT [
ERROR [

LINK GOOD
Indicator

ACTIVITY Indicator

ERROR Indicator

The EBC module has three indicator lights which show the status of the following:
* signal path between the EBC and the hub
* signal between a PC and an EBC
* EBC module hardware

H2-EBC and H2-EBC-F H4-EBC(-F)

110/220VAC
LINK GOOD
ACTIVITY
BATT LOW

LINK GOOD
ERROR  ACTIVITY

The green LINKGD (LINK GOOD) LED is on steady when the EBC module is
connected properly to an active device on the network and is receiving 5VDC
operating voltage from the PLC power supply. The LINKGD LED verifies that the
proper cables are connected, and the EBC module is functioning correctly. If a
mismatch with the 10BaseT or 10BaseFL connections occurs this LED will not be
illuminated.

Thered ACT (ACTIVITY) LED flashes to indicate that the module is detecting data
on the network. If any network device is sending or receiving data, the ACT LED will
be illuminated. In idle mode (no network traffic) this LED is OFF. During heavy
communication loads this LED will be on steady.

Ifthe EBC module’s red ERROR indicator is flashing or on steady, a fatal error has
occurred. The error may be in the EBC module itself, or a network problem may be
causing this symptom. The ERROR indication can be caused by a faulty ground, an
electrical spike or other types of electrical disturbances. Cycle power to the system
to attempt clearing the error.

Ethernet Base Controller Modules, 3rd Edition, Rev. A



Troubleshooting Guidelines m

H2-EBC100

STATUS [
LINKGD [—

ACTIVE [
ERROR [

=1 100MBIT
TXD
I—1 RXD
—

operating voltage from the PLC power supply. The LINKGD LED verifies that the
proper cables are connected, and the EBC module is functioning correctly. If a
mismatch with the 10BaseT or 10BaseFL connections occurs this LED will not be
illuminated.

STATUS The green STATUS LED is on steady when the EBC module is receiving 5VDC
Indicator operating voltage from the PLC power supply and self diagnostics indicates the =
module is functioning properly. g)g
oo
LINK GOOD The green LINKGD (LINK GOOD) LED is on steady when the EBC module is CE—':.U:?-
Indicator connected properly to an active device on the network and is receiving 5VDC 8%
=
(o]

ACTIVITY Indicator The green ACT (ACTIVITY) LED flashes to indicate that the module is detecting
data on the network. If any network device is sending or receiving data, the ACT LED
will be illuminated. In idle mode (no network traffic) this LED is OFF. During heavy
communication loads this LED will be on steady.

ERROR Indicator  Ifthe EBC module’s red ERROR indicator is flashing or on steady, a fatal error has
occurred. The error may be in the EBC module itself, or a network problem may be
causing this symptom. The ERROR indication can be caused by a faulty ground, an
electrical spike or other types of electrical disturbances. Cycle power to the system
to attempt clearing the error.

100MBIT The green 100M (100MB) LED is on steady when Ethernet data is detected at
Indicator 100BaseT frequency.

Serial TXD The green TXD (Serial TXD) LED flashes when the EBC’s serial port is transmitting
Indicator data.

Serial RXD The green RXD (Serial RXD) LED flashes when the EBC’s serial port is receiving
Indicator data.
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Using NetEdit3 for Troubleshooting

Select a Module

Module Info>
General
Information

NetEdit3 is a software utility which came with this manual. To review the procedures
for running and using NetEdit3, see Chapter 3. NetEdit3 allows you to:

* See active modules on the network.

* Examine and change the modules’ configuration settings.

* See the firmware revision number.

* Review statistical information about communication errors by type.

You can also use your PC’s DOS “Ping” command to verify communications with a
network server. The PC’s NIC must have the TCP/IP protocol enabled and the
server must have a valid IP address. Visit www.microsoft.com for inforamtion on the
“Ping” command.

The Module box shows the Ethernet
Addresses of all modules which are
currently linked to the NetEdit3 utility. If your
EBC module is not on this list, try the Filie

! Mebwork  Yiew  Help
following:

=can
P TCRAP Motk

|F|B

* Change Protocol selection and click on
Query Network. See Change
Protocol on the next page.

Etherret Address

00 EQ a2 40 00 02

Q0 FR e 20 m ne

* Confirm that your PC has IPX or
TCP/IP protocol loaded.

e Confirm that the EBC module’s Link
Good LED is on.

NOTE: The Ethernet Address (MAC) is permanently assigned at the factory, and itis
printed on a label on the side of the EBC module. See page 3-13 if you need help
locating the label.

When the Module Info tab is selected, the General Info box lists the
selected module’s Firmware Revision, Booter Revision, DIP Switch
Setting, PWB Revision, PLD Revision and CPU Revision.

This box is in the lower left section of the NetEdit3 screen.

Module Info | EBC Settings | EBC Help | Gene. .

Gereral Info

Firrware Rev: 401233 FwWEB Rew: B
Booter B ew: 40136 PLD Rew: 148
Switch 5 etting: a0 CPL Rew: 1.0E

Ethernet Base Controller Modules, 3rd Edition, Rev. A



6-7

Troubleshooting Guidelines

Change Protocol * Netedics |

If you are experiencing a problem T
communicating from your PC to a module i
that does not appear on the list of active X | TR S

modules, try changing the protocol and Ethernet address | F | B
clicking on Scan Network. You may be able DOEQEZ 400002 | |
to link to your module with the other protocol. OiEn ez n

If you are not sure which protocol driver is loaded on your PC, refer to page 3-4, as
well as your Windows documentation.

Ethernet Stats If you are able to see the problem module on
the list of modules currently active on the
network, you can select the module to see
the Ethernet Stats for that module. Select
the module by clicking on the Ethernet
Address in the Module box.

To begin a new statistical record, click the —
Clear Stats button.

The diagnostic information available in the
Ethernet Stats box is:

Ethemet Stat

Missed Frames: U Ead Packets 0
T Collizions: u Unknow Type: 0
Lost Packets u Send Emors: u

Fieset Stats

sauljepINY

_|
S
o
c
=2
@
»
>
o
o
=
)
Q

e Missed Frames - frames lost
due to unavailability of buffer
space.

* TX Collisions - detected when
RXD+ and RXD- become active during a data transmission. Two
devices are trying to communicate at the same time.

* Lost Packets - packets that overflow the queue.

* Bad Packets - packets that fit the Ethernet standard but are not in the
right format for the EBC module.

* Unknown Type - a foreign command was received and could not be
interpreted. This will probably happen only during software driver
development.

* Send Errors - the Ethernet standard number of retries were attempted
for a transmission.

Replacing the EBC If you are replacing an existing EBC module with a new one, you need to set up the
Module new module with the same Module ID as the module you are replacing. If you used
the DIP switch to set the Module ID, you will need to set the DIP switch on the
replacement module to the same Module ID. See page 2-3 or 2-4 to review the
procedure for setting the Module ID using the DIP switch.
If you set up your original EBC module using NetEdit3, you will need to duplicate the
settings in the new module using the same procedures. See page 3-5 through 3-12
to review the procedures for using NetEdit3.
If you set up your original EBC module using your PC-based Control software, you
will need to refer to the appropriate documentation.

WARNING: Your system can be damaged if you install or remove system
components before disconnecting the system power. To minimize the risk of
equipment damage, electrical shock, or personal injury, always disconnect the

\//
Oo—
/NN

system power before installing or removing any system component.
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m Troubleshooting Guidelines

Diagnosing Network Cable Problems

If you are experiencing communication problems, swapping cables is one of the
simplest diagnostic procedures you can perform. If the network operates correctly
with a different cable, you have isolated and cured the problem. If possible, use a
short run of cable to test the network because problems with longer cable runs can
be more difficult to diagnose and are more often intermittent.

If you are unable to swap cables, verify the proper operation of all other network
components. You probably have a cable problem if you have verified that your:

* EBC module is working correctly.

* EBC module configuration is correct.

* RLL program or PC program is correct.

* hubs are working correctly.

* Windows configuration is correct.

* network adapter card is the correct type, and it is working correctly.

Guidelines

(@]
c
£
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o
<
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o
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o
P
|_

It is a good maintenance practice to test network cables periodically and maintain a
permanent record of cable characteristics. A number of cable test instruments are
available to test 10/100BaseT and 10BaseFL networks. These instruments will
check the electrical or optical characteristics of your cabling, including:

* Continuity - This is a check to make sure the communication pairs are
wired correctly, and that the wires are continuous from end to end. In the
case of fiber optic network this is a test to be sure light is transmitted
from one end of the cable to the other.

* Attenuation - This refers to the amount of signal loss over the cable
segment at the signal frequency of interest. The 10/100BaseT
specification allows for a maximum signal loss of 11.5 decibels (dB) for
the entire link at the signal frequency used by 10/100Mbps Ethernet.
The 10BaseFL specification calls for the optical loss in link segment to
be no greater than 12.5 dB.

» Crosstalk - Crosstalk occurs when a signal in one pair of wires is
electromagnetically coupled to an adjacent pair. This is critical
for10BaseT networks which are susceptible to noise interference.
10BaseFL networks are virtually immune to noise interference.

[g NOTE: Any significant difference between the cable characteristics of the
= transmitter and receiver can cause communication errors.

Ethernet devices continually monitor the “receive data” path for activity as a means
of verifying their link is working correctly. When the network is idle, each network
device (including the EBC module) sends a periodic link test signal to verify that the
network is working. If the link test signal or other network activity is not received
periodically, the Link Good LED on the EBC module is turned off.
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Appendix A
General
Specifications

In This Appendix

— H2 Series and H4 Series EBC Specifications
— Serial Port Specifications
— Ethernet Standards



General Specifications
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H2 Series and H4 Series EBC Specifications

Link Distance
Ethernet Port
Ethernet Protocols
Serial Port (RJ12)
Power Consumption
Manufacturer

100 meters (328 ft)
RJ45

TCP/IP, IPX
K-sequence, ASCII
320mA

Host Automation Prods

100 meters (328 ft)

Host Automation Prods

Specifications H2-EBC H2-EBC100 H2-EBC-F
Communications 10Base-T Ethernet 10/100BaseT Ethernet 10Base-FL Ethernet
Data Transfer Rate | 10Mbps max. 100Mbps max. 10Mbps max.

RJ45 ST-style fiber optic
TCP/IP, IPX, MODBUS TCP/IP TCP/IP, IPX
K-sequence;-ASGH,-MOBBUS-RTY | K-sequence, ASCII
350mA 450mA

=

2,000 meters (6,560 ft)

NHost Automation Prods

Specifications H4-EBC H4-EBC-F
See Errata Sheet at Communications 10BaseT Ethernet 10BaseFL Ethernet
the beginning of this Data Transfer Rate 10Mbps 10Mbps
file for updates to Link Distance 100 meters (328 ft) 2,000 meters (6,560 ft)
this page. Ethernet Port RJ45 ST-style fiber optic
Ethernet Protocols TCP/IP, IPX TCP/IP, IPX
Serial Port (RJ12) K-sequence, ASCII K-sequence, ASCII
Power Supplied 3680mA @ 5VDC 3550mA @ 5VDC

Manufacturer

400mA @ 24VDC
Host Automation Prods

400mA @ 24VDC
Host Automation Prods

Change to:
"K-Sequence, ASCII
IN/OUT, Modbus
RTU, Provides 5V
220 mA"

Serial Port Spe

cifications

Serial Port Pin Descriptions

Change to:
"Power Out, 220 mA"

1 ov Power (-) connection (GND)
2 5V Power{+)-connection

3 RXD Receive Data (RS232C)

4 TXD Transmit Data (RS232C

5 RTS Requestto Send

6 ov Power (=) connection (GND)

6-pin Male (RJ12)

123456

Modular Plug

6-pin Female (RJ12)
Modular Jack
as oriented on EBC

)

Ethernet Base Controller Modules, 3rd Edition, Rev. A



steve
Text Box
See Errata Sheet at the beginning of this file for updates to this page.

steve
Text Box
Change to:
"K-Sequence, ASCII IN/OUT, Modbus RTU, Provides 5V 220 mA"

steve
Cross-Out

steve
Cross-Out

steve
Text Box
Change to:
"Power Out, 220 mA"

steve
Line

steve
Line


General Specifications m

Ethernet Standards

Various institutes and committees have been involved in establishing Ethernet data
communication standards. These specification standards assure Ethernet network
compatibility for products from a broad variety of manufacturers.

The EBC module complies with American National Standards Institute (ANSI) and
Institute of Electrical and Electronic Engineers standard ANSI/IEEE 802.3, Carrier
Sense Multiple Access with Collision Detection (CSMA/CD) Access Methods and
Physical Layer Specifications. This standard has been adopted by the International
Organization for Standardization (ISO) as document ISO/IEC 8802-3.

The Electronic Industries Association (EIA) and Telecommunications Industries
Commercial Building Telecommunications Wiring Standard designated
EIA/TIA-568A defines implementation of 10BaseT (twisted pair) and 10BaseF
(fiber optics) for Ethernet communications.

The same two organizations produced EIA/TIA TSB40-Additional Transmission
Specifications for Unshielded Twisted-Pair Connecting Hardware. The purpose of
this document is to specify transmission performance requirements and connecting
hardware requirements.

w
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Appendix B
Using the H2 Series
EBC with Think & Do

In This Appendix. . . .

— Configuring the DL205 1/O Base

— Mapping H2 Series EBC |/O Points

— 1/O Module Status Words / Bits

— Using EZTouch/EZText Panel with the RJ-12 Serial Port




m Using H2 Series EBCs with Think & Do

Configuring the DL205 I/O Base

The H2 Series EBCs and DL205 I/O are self-configuring. The EBC reads the module
and identities it on powerup. Within the Think & Do I/O View tool, the DL205 1/O
modules are graphically displayed as soon as a connection is established between
your PC and your EBC.

For additional information about establishing a connection between your PC and the
H2 Series EBCs, please see the Think & Do Software Learning Guide.

Mapping H2-EBC 1I/O Points

ProjectCenter or click on the ProjectCenter icon to start.
2) Click on the File Menu and either open your Think & Do Project or select New.
3) Within ProjectCenter select Windows 2000 or NT Certified PC as the Runtime
Target.
4) Then either click Tools, then ConnectivityCenter to launch the
ConnectivityCenter or click on the ConnectivityCenter shortcut in the Project
Explorer.
5) Once in ConnectivityCenter click on Drivers, then Add and select
Automationdirect.com Ethernet I/O Driver.
5)Then either click on Configuration, then Connect or click on the Connect
toolbar button.

005 We recommend that you be familiar with “Getting Started” and “Creating a Project”
~ chapters in the Think & Do Studio Learning Guide before attempting to map the
o = EBC 1/O points/channels to Data Items using ConnectivityCenter.
8] Launching To launch ConnectivityCenter:
@] Connectivity 1) Launch Think & Do Studio ProjectCenter from the Windows desktop by either
g N Center Tool clicking on Start, then Programs, next Think & Do Studio, finally
< (@]
£
[0}
-]

Connecting ConnectivityCenter will draw a picture of your EBC I/O system.
to the EBC :
24 Thik R Do Stucdion - Connee tivity Center - [Condigue stion] =181 3|
>y, Configuration View Devies Tods Windom help =18 x|
i 2 e ) L e i S S T
. ~ — Good
Board VIeW I I(;:x:_in; E::;Jﬁell:'c:rhr: '3thfr. Errer
\ ﬂu: I“l‘ #lot 83 Elot 89 Slot B3 dlet 2% Slot &
]| Total Basessl -
/
Automationdirect.com o o]
/O Driver —
| Atiribaing s "l
R a
u': 2 I;:::\f&n(lﬂ '_:"
lm‘:‘!" I..I
Lublo Dutputs & Staitup M le
|~ Bosd inta /" BowdStehn Hapng /7 Moddo e 7 Wodds Stanus Haporg 710 Wagerg /7
For Help, pre=s F1 L
WBtart | | L) @5 (S0 || KTk Do Shdo - Proiec...| Al Thiek 8.0 Studo - Desta... || Think m 0o Studio - o $BEL  mm
Mapping I/O Points This procedure is discussed in detail in the “Creating a Project” chapter in the Think
to Data ltems & Do Studio Learning Guide. This will map your real world 1/O to Data ltems.
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Using H2 Series EBCs with Think & Do

I/0 Module Status Word / Bits

I/O Module diagnostic information is listed for each I/O module under the Module
Status Mapping tab. Click on a module graphic to display its Status Item
Descriptions.

Status Indicator

" anlig o =181 %
¥y, Corfigration Vew Orwers Devies Tools Window help =18 x|
D] @] «|anjr| wfan|mm) W) t=%] o)l
— ule] cx Any Other Error
e — e
| [ r Mhdule Nismatch C
A (/2]
Ethernet [sie s i Blot 83 Elot 89 Slot B3 dlet 2% Slot 4 5.
Basa  |i¢
EtherHet Contral= «Q
7| Total Bassssl ler >
— H2-EBC I o
Dase—1 I'I\l)'l g
| e a—— | T3
o2
n X
=
~
| meenca | —
- |.D-- Type | Lagieaiin | T agrame. I Valun - o]
et = O
3 |n [
i ) 1 = Error
il o[
Boardiriy 7 Bowd Sishs Macpng 7 Woduo o, Muddule S| 170 Waporg [/
Fur Help, press Fl 7 W
Potart| | ) @ X2 || BTk 0o Brudo - | L Think 80/ Budo -0 | [ 32 think & Do Studio .. &P Mresolt Photo Edtor s 1mm

Module Status Mapping Tab
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Using H2 Series EBCs with Think & Do

Using EZTouch/EZText Panel with the RJ-12 Serial Port

The H2-EBC has a built-in RS232C serial port that can be used to connect to an
operator interface panel. Use ConnectivityCenter to configure the connection from
the H2-EBC to the EZTouch or EXText panel. The “HMI Options for Remote Base
Controllers” section in the “Operator Screen Techniques” chapter in the Think & Do

Studio Learning Guide discusses configuring and using Optimate Panels with the
EBC.

Adding Operator Click on the H2-EBC graphic and Module Info tab in the ConnectivityCenter. The

Interface Device Serial Port Settings attributes are all that will be visible in ConnectivityCenter when
the 1/0 is disconnected. Follow the steps below to configure the EBC’s RJ12 serial
port to be used with either the EZTouch or the EZText panels.

=181 x
181

)
I~
l_
=~
m =
< 0
5 O
2o
G W

QAl
T
[@)]
=
n
-1

o[
1. Click Here to access port settings.
2. Check Enable Serial S ]
Port to enable e el Jee O ¥ e sl
the serial port. These r@r i
settings must match —
the port configuration [ e U;:.:a“ P | e
of the EZ panel. =1
panel. ~_|_ | e TN
3. Click Add... oy = )
e g B 4. Set the Family to
pasin 5 7] =

e | ___———7 Modbus Master and
the Panel Type to
EZTouch/Text.

N ol 1 =]

] B

o Caneal | Hae =

Romd iy /B e Mgprg , Module Inln /™ Weekis Siaks Magong 7 190 Magsrg 7
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Using H2 Series EBCs with Think & Do

Once the EZTouch or EZText panel has been added, it will show up in the list of the
configured devices, and an EZTouch/Text panel graphic symbol will be located
under the I/O base next to the EBC.

2§ think D Shich - GomnectsveyCent e - [Configarstion] =inx
5 Corfgratin. Yor s xpiows Tock fiem b =l

i8] & a1 slalmls] ©] i) alalds)

[

Eibmnet [am s [amn e FTern
.. i i
Tatal Bases=1 coatzat-|" ™ i “
Jar

Base-1 C
@,
— 8
Eﬂh:r:‘:m n >
L | o] T 5
n o
et Grid m D
= o — j oF
[ Seria Pt Setlings ik Hane, | » X
é oy}
. -
| Om W
O

Bowd b J_Bewd Module bnks /" VD Maprg

Using Monitor /O  Re-connect to the I/O in ConnectivityCenter by either clicking on Configuration,
to Verify Panel then Connect or by clicking on the Connect toolbar button. Then scan the 1/O by
Operation either clicking on Configuration, then Scan or by clicking on the Scan toolbar
button. Doubleclick on the EZ panel box graphic to launch the Monitor 1/O Dialog
Box. The Monitor I/O tool allows the user to update the fields at any moment, altough
the panel continuously updates the fields with changes as well. All of the “Value”
fields in the Monitor /O Dialog Box are read/write and are updated from the the
Monitor 1/O Dialog box which takes precedence over updates from the panel.
The user can update bit values (Input, Output and Flag) immediately by one mouse
click or by pressing the space bar.
When typing in numbers, the grid will enter the edit mode which will block any
conflicting updates from the panel. The edit mode entry is completed after pressing
Enter, any arrow key or by selecting a new line.

i 5 (i St - CommnnecteityComt o - [Conliggor ation] alolx
1813

Monitor 1/O
Dialog Box™

afl

| i 7 T Stk Magpng , Wikl brie / Wiodie Siann Haprg 7 U0 Vaprg 7

For Help, press F1 L
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Appendix C
Using the H4 Series
EBC with Think & Do

In This Appendix
— Configuring the DL405 1/O Base with H4 Series EBC
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Using H4 Series EBC with T&D

Configuring the DL405 I/O Base with H4 Series EBCs

Configuring the base is a necessary step in the setup of the H4 Series EBC module.
The EBC must know the type and location of each input and output module installed
in the base. Once identified, the configuration resides in non-volatile memory
on-board the EBC until a change is made.

The H4 Series EBC is partially self-configuring. On powerup, the EBC reads the
base to determine the specifications of installed modules. The information available
allows the EBC to determine:

* whether the I/O modules are inputs or outputs

* whether the installed modules are standard 1/O modules or a High

Speed Counter module (other intelligent modules are not supported at
this time)

If you are not using analog inputs or outputs the H4 Series EBC configures itself. For
the following module types, the DL405 I/O system provides the necessary
configuration information to the EBC, and the EBC automatically configures the
base:

» digital inputs
* digital outputs
* High Speed Counter module

If you are using analog inputs or outputs you must configure the base manually
using a software utility imbedded in Think & Do:

)
I~
|_
S~
O =3
X O
=5 O
2m
¢ W

<
&I
(@)]
£
(/)]
=1

You are ready to configure your base if you have done all of the following:
* installed your H4 Series EBC module
* connected power wiring to the EBC terminal strip

* installed I/O modules and expansion bases as necessary for your
application

* connected your PC and EBCs to a dedicated Ethernet network
* installed Think & Do (Version 4.4, or later) on your PC

configuring the base. For additional information about using the Think & Do software

ﬁE NOTE: The pages that follow explain how to use the Think & Do software utility for
= product, please refer to the Think & Do Software Learning Guide.
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Using H4 Series EBC with T&D

Starting 1/0 View

Starting a New
Screen in I/O View

I/O View is one of the tools provided by — EyT—

Think & Do software. It is directly accessi- g B o

ble from the Start menu after installation.  E&&E ol
Select Start, then Programs, then Think (8 it Tk (o) ©
& Do, then T&D I/O View, as showntothe EEs DT D
right. 3 ;

ik Thok 500 AMIGDS

The 1/0 View window will appear as I

shown, with a blank 1/O configuration o500 - ) misfssle |
screen. If you save this screen without o ol
renaming it, the default name will be
“lIOView1”.

We use a new I/O View window to
configure the 1/O for an example system.
The H4 Series EBC is connected to the PC
which is running Think & Do software.

For Help, press F1 o T [ 7

To start a new configuration, select the
Configuration menu, then New as
shown.

Il iew Tool: Help

Opet. .. 5 Chl+0

[
&t
&

Frint Setup...

1 chtemphuntitled
2 chtndlearrhlessond
2 chleamhflashn

Exit

-
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S
Q
I
x
m
W
)
7
g
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O

>
°
°
@
S
=
X
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Using H4 Series EBC with T&D

The next screen is divided into three regions separated by window splitter bars. You
can re-size the regions by doing a click-and-drag on a splitter bar.

Each project maintains its own record of

; ) ' B Corfgasion Mw [rvws Dgvoss [ods Mindom Heo JTIET]
its 1/O configuration. sl S
Think & Ds

The first time you open the I/O View win- | &
dow for a new project, it will prompt you
to choose an I/O driver, as shown below.

I Mol chves vt e ogen confguaton.
Pizee ok the ) v using Devers = Ackd . commend

|” omd bnds /™ Bt G Magpg 7 Meskie ke Paschie i b U0 Hagpry

Fon Help. possa FI

Selecting a Driver  Usethe Drivers menuandselectAdd,as ElGEr®
shown, to access a list of I/O drivers.

BB Configuration  Yiew EMEEEEN Devices Tools Window Help

D[] = 2 ) w7 | 2|
ke e e

Think & Do
Runtime

)
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O =3
X O
=5 O
2m
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Select the PLCDirect Ethernet 1/0 Add 170 Driver =]l
driver. Click OK.

Select |A0 Driver:
FLC Direct E thernet 140 =]

Droulai Mation

Dwial Port Bt - 10 Port Driver
Honeywell 505 140
|Opto 22 OFTOMLUE 1]
(PLC Direck E thermet /0
Probibus Synergetic DPM 10
Serial Driver

Sun S-Link 1/0
TnDAcroloop Motion (Beta)
TrDS eniplex Driver (Beta)
TnDSynergetic Devicenst DPM [Beta)
TrnDT ag Link Diriver
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Using H4 Series EBC with T&D

I/O View adds the driver, and attempts to
activate the network adapter card. 1/O
view displays an image of the card as
shown to the right.

B Corigasion. om s Divows Lo e b T IET]
e T N T T = B T T A

Think & De
Hopagmt

Etharbat
| Tatal Hedess

i

.,
5
as]e]e]s

A S M) ¥as

™ Bowd bl /™ Towd e Mapgrg | Wodde o Wode Sl Maggrg 7 LU
Fox ok, powss 11

H4-EBC Base Select the Configuration pull-down
Configuration menu from the I/O View menu bar as “Cum  ter b feml | el
Screen shown to the right. Then select Connect | = s plaleise) |
from the menu. This instructs Think & Do [ B Cois P
to make the connection to the 1/O bases oo,
currently on the network. R — c
The module must have a non-zero i—”] 2
Module ID set on the DIP switch or an Eﬁ?:ﬁif.i:w I ‘?E >
error message will be returned at this e >3
point. See page 2-4 “Setting the DIP £ esort =l Q o
Switch” for more information. [ o ponos | S 3
w X
£ 0
Think & Do makes a connection to the H4-EBC and automatically displays the sgo

H4-EBC(-F) Base Configuration screen. The screen will overlay the 1/O View
screen. Discrete and analog modules are both displayed initially as a dashed
horizontal line “------ ” in the block representing the module’s slot location.

If you have digital inputs and outputs but no analog inputs or outputs, you do not
need to do anything additional to configure the base. You may click on Exit or Update
Base. Either will return you to the 1/O View screen.

H4-EBC Basze Configuration E

The H4-EBC cannat distinguish between analog and 16432 bit dizcrete modules. To allows proper operation of analog modules, please configune your
analog modules in the matrix below.

If the module at a particular glot i ahalog, select the name of the module, othenwise selact - " for discrete modules.

Bage Mumber: 1

Slot Sietl | Slet2 | Set3 | siat4 | Sts | Slete Slot 7
Basel | - [ [ - [ma-ESC
Exp 1
Exp 2
Exp 3

Update Bage I Exit | Help |

Note: High Speed Counter module may be indicated
as D4-HSC or H4-HSC. They are the same.
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Using H4 Series EBC with T&D

Identifying You mustidentify each analog input or output module by selecting the applicable part

Analog Modules number on the Base Configuration screen. The part numbers of all available analog
modules appear on the pull-down menu for the appropriate slot (the part number is
printed on the face of each module). Click on the arrow beside the slot location to see
the menu. The H4 Series EBC automatically distinguishes between input modules
and output modules. In the Think & Do implementation of the Base Configuration
utility, the pull-down menu for analog input modules lists only analog input modules.
It does not list analog output modules.

H4-EBC Base Configuration [%]

The H4-EEC cannot distinguish between analog and 16432 bit discrete modules. To alow proper aperation of analog modules, please configure yaur
analog modules in the matiy below.

If the: module at a particular slot iz analog, select the name of the module, othenwize select - " for dizcrete modules.

Base Number: 1

[ ootda | 8ets [ fete | 37 |

Hase 1
Exp L 40204 |-
Exp 2 F4-0400
. 404041
iR Fd04D04-2

F4-0504-1 |

F-16DA-1 T Updats Base I E it | Help I

The pull-down menu for analog output modules lists only analog output modules.

F4-044 D3
F4-0EAD
F4-08THM |~ ke Exit | Help I

After selecting the appropriate part number for your analog input or output modules,
click on Update. This will save the entries to the H4 Series EBC’s non-volatile
memory.

After clicking on Update, a graphical representation of the EBC, the base, and 1/0
modules appears. You have successfully configured the 1/0 base. The 1/O View
screen shows an eight-slot base even if you are using a smaller base. Expansion
bases are also shown if connected.

[ 1) Vo
B Ceigason tae Crs Dpooes Lok ainden Bl

| e izl e
JEPS

H4-EBC Base Configuration

@] The H4-EBC cannct distinguish between analog and 1632 bit discrete madules. Tao allow proper aperation of analog modules, please configure yaur
°|é analog modules in the matriy below.
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Appendix D
Using the H2 Series
EBC with KEPDirect
OPC Server

In This Appendix. . . .

— Introduction to KEPDirect

— KEPDirect Project: Adding and Configuring a Channel
— KEPDirect Project: Adding and Configuring a Device
— KEPDirect Project: Adding Tags to the Project

— H2 Series EBC I/0O Addressing
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Introduction

Introduction
to OPC

DDE Support

KEPDirect

Channel ObJeCt Fle Edit View Users Todls Help

Device Object

Group Object

Tag Object

to KEPDirect OPC Server

OPC, OLE (Object Linking and Embedding) for Process Control, is an industry
standard created by a number of worldwide leading hardware and software
suppliers in cooperation with Microsoft. The OPC Data Access specification, as
maintained by the OPC Foundation, is a non-proprietary technical specification that
defines a set of standard interfaces based upon Microsoft’'s OLE/COM technology.
An OPC server (driver) allows items such as distributed control systems,
programmable logic controllers, 1/O systems and smart field devices to
communicate with a wide range of HMI/SCADA (client) software packages residing
onaPC. Traditionally, each software or application developer was required to write a
custom interface, or server/driver, to exchange information with hardware field
devices. OPC eliminates this requirement allowing manufacturing customers true
plug and play connectivity and the freedom to choose products based on their
automation requirements.

While KEPDirect is first and foremost an OPC server, KEPDirect recognized that a
number of legacy applications still depend upon DDE for their underlying client
server technology. Early in the development of Windows, Microsoft provided a
generic client server technology called DDE (Dynamic Data Exchange). DDE did
provide a basic architecture that would allow many windows applications from a
wide range of vendors to share data. But there was one problem, DDE was not
designed for the industrial market lacking much of the speed and robustness desired
in an industrial setting. However, this did not stop DDE from becoming a dominant
client/server architecture, largely due to its availability in most windows applications.

KEPDirect Enhanced OPC/DDE Server is a 32 bit windows application that
provides a means of bringing data and information from a wide range of industrial
devices and systems into client applications on your Windows PC. KEPDirect falls
under the category of a "Server” application. It is very common to hear the term
“client/server application” in use across many software disciplines and business
segments. In the industrial market, it has usually come to mean the sharing of
manufacturing or production data between a variety of applications ranging from
human machine interface software and data historians, to large MES and ERP
applications.

At a high level, the KEPDirect OPC Server is comprised of several objects that are
described on the next page.

< KEPServerEx - [untitled.opf =] =] 3

DERE@MLOE - & BEX|2
E-4# Channell Tag Name [ Address [ DataType | DDE Scan.. [ Scaling | Description
= f Devicer A Tanl 50:000 Baalean 100 None

4] | |

Date | Tirne: | User Narne | Source | Event +|
'_<| | | |
Ready Clients: 0 |Active tags: Daf0 &

Ethernet Base Controller Modules, 3rd Edition, Rev. A



Using H2 Series EBCs with KEPDirect OPC Server m

Channel Object: Each protocol or driver used in a KEPDirect project is referred to
as a channel. A channel refers to a specific communications driver. A KEPDirect
project can consist of many channels each with unigue communications drivers or
each with the same communications driver.

Each channel name must be unique in a KEPDirect application. The channel name
entered here will be part of the OPC browser information.

Device Object: Unlike the channel name, "Device names” can be the same from
one channel to the next. The device name is a user defined logical name for the
device. The device name and channel name will be part of the OPC browser
information as well as a DDE item name. Within an OPC client the combination of
channel name and device name would appear "ChannelName.DeviceName”.

Group Object: KEPDirect allows tag groups to be added to your project. Tag
groups allow you to tailor the layout of OPC data in logical groupings that fit the
needs of your application. Using tag groups allows multiple sets of identical tags to
be added under the same device. This can be very convenient when a single device
handles a number of similar machine segments. From an OPC client standpoint, the
use of tag grouping allows you to segregate your OPC data into smaller tag lists,
which can make finding a specific tag easier when browsing the server.

Tag Object: KEPDirect allows both dynamic tags, (tag entered directly at the OPC
client that specify device data) and user defined tags. User defined tags have the
benefit of allowing the tag to be browsed from an OPC client that supports tag
browsing. User defined tags also support tag scaling. Unlike many of the dialogs you
will find in KEPDirect, the tag properties dialog has a number of features that are
driven by icons. The tag name is part of the OPC browse data. Tag names must be
unique within a given device branch or tag group branch. If your application is best
suited by using blocks of tags with the same names, use tag groups to segregate the
tags.
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KEPDirect Project: Adding and Configuring a Channel

Running the Server KEPDirect, like any OPC server, can be started a number of ways. One of the
benefits of OPC technology is that your OPC client can automatically invoke the
server when it attempts to connect and collect data from it. In order for this automatic
mode of operation to occur you must first create and configure a project. Once you
have created a project, KEPDirect will automatically select the most recently used
project when it is invoked by an OPC client.

Initially however, you need to manually invoke KEPDirect using either the desktop
icon, if you chose to install it, or by selecting KEPDirect from the windows start
menu. Depending on any changes you may have made to the appearance of
KEPDirect, once invoked you should be presented with the following interface. To
learn more about the various elements of the user interface see (Basic KEPDirect
Components).
While discussing how to start KEPDirect its important to understand what the
system requirements are for running the server. KEPDirect has been designed to
place as little strain on your system as possible.
Recommended System Requirements:

400Mhz Pentium

64 Megs of Ram

10 Megs of Hard Disk Space

Windows NT(SP6a)/2000 (Strongly recommended for industrial settings)

Available Ethernet Card

Adding a Channel A channel refers to a specific communications driver. A KEPDirect project can
consist of many channels each with unique communications drivers or each with the
same communications driver. Depending on the driver or drivers you have installed
you can define a number of channels within a single project. A channel acts as the
basic building block of an OPC link. Properties like communications port, baud rate,

and parity are contained at the channel level. Each channel name must be unique in

) a KEPDirect project. The channel name can be up to 31 characters long.
o To add a new channel to your project you can use the Edit menu > New Channel, the
A E Toolbar Add Channel, or the “Click to add a channel” dialog.
= LW
-'5 X <. KEPServerEx - [C:\Program Files\AKEPS erverE x\Projectz\serialportzetup.opf *]
E]:) E File Edit “iew Users Toolz Help
% %) R‘j = | | (=il | New Channel - Identification E
O I Ciekto o o cherre ing [ Descrption.
< m S 3 - charnel name can be from 1 to 31 characters i Deserplion
Ll in l=ngth.
AN It must begin with a letter but the remaining
I characters can be any combination of letters,
humbers and the underscore character.
Lhannel name:
< Bach I Mest > I Cancel | Help | LI
Date Time 5
| | >i
Ready |Clients: O |Active tags: 0 of 0 i
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Selecting the
Device Driver

Selecting the
Network Adapter

Select the device driver you want to assign to the channel. A driver list will be
presented displaying all of the device drivers that are installed in your system.

=t KEPServerEx - [C:%Program Files\KEPServerEx\Projecisisenalportsetup_opf =]

File Edit Yiew LUsers Tool: Help
New Channel - Device Driver [ x]
_ alit Description
Select the device driver you want to assign ko
the charinel.
The drop-down list below containg the names of
all the drivers that are installed on wour swstem.
Device diver:
PLCDirect EBC
[ Enable diagnostics
. I~
< Back Meut > Cancel | Help I
Date Time =
| | »
Ready |Elieml5' 0 |Aetive tags: 0af 0 A

Selecting the "Enable diagnostics” check box will enable diagnostic information to
be available to your OPC application for this channel. With diagnostic functions
enabled, diagnostic tags are available for use within client applications. In addition
to diagnostic tags, a diagnostic window is also available when this feature is
enabled. The diagnostic features of KEPDirect do require a minimal amount of
overhead processing. For this reason it is recommended that you only use the
diagnostic features when needed and disable them when not in use which is the

default case.

The Network Interface selection allows you to select a specific NIC card for the
AutomationDirect EBC Ethernet driver to use based on the NIC name or its assigned
IP address. By selecting a specific NIC interface you will be able to force the driver to
send all Ethernet communication through the specified NIC. If you do not know
which NIC you should use, select the "Default” condition.

1. KEPServerEx - [untitled.opf]
Fie Edt View Users Tooks Help

=] |

0 & I [ 12 I 7 =) 9 B2 o 2

Clickto add 5 channel TagName | Address [ DataType | DDE Scan ... | Scaling | Deseription

New Channel - Network Interface

This channel is configured to communicate over
& network. You can select the network adapter
that the driver should use from the: list below:

Select Diefault if wou want the operating system
to chowse the network adapter for ou.

Metwork Adapter.

Defaul =l

ST
3Com Etherlink PCI [192.168 10 62]

Date

Feady

ELNKE Ethemet &d. . [132168.81.21]
Ndiswian Adapter [0.0.0.0]

Time L

< Back I Mexst > I
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Setting the
Server Writes
Optimizations

As with any OPC server, writing data to your device may be the most important
aspect of your application. Insuring that the data written from your OPC client
application gets to the device in a timely manners is the goal of the server.
KEPDirect provides a number of optimization settings that can be used to tailor the
server to meet the needs, and improve the responsiveness of your application.

There are currently three write optimization modes. The following is a brief
description of the modes. For a detailed explanation, refer to the “Channel
Properties - Write Optimizations” section in the KEPDirect on-line help file.

NOTE: We strongly suggest that you characterize your application for
compatibility with these write optimization enhancements before using them
in a production environment.

The default mode, "Write all values for all tags” will force the server to attempt to
write every value to the controller. This mode insures that everything written from
your OPC client applications will be sent to the target device. While writing every
value to the device may seem like the best course of action, there are a number of
applications where writing every value, many of which may be the same value, over
and over may be simply a waste of communications bandwidth.

The "Write only latest value for non-boolean tags” allows any value that is not a
boolean value to be updated in the server’s internal write queue and will then be sent
to the device at the next possible opportunity. This can dramatically improve the
overall performance of your application. This feature must be used with a clear
understanding of how it will affect the operation of your application.

The final write optimization mode, "Write only the latest value for all tags”, takes
the operation described for the second mode and applies it to all tags.

The Duty Cycle selection allows you to control the ratio of write operations to read
operations. By default the duty cycle is set to ten. This means that ten writes will
occur for each read operation. If your application is doing a large number of
continuous writes but you need to insure that read data is still given time to process,
you may want to reduce the Duty Cycle. A setting of one will result in one read
operation for every write operation. In all cases if there are no write operations to
perform, reads will be processed continuously.

-+ KEPServaix - [untithec opl] =
Dl Lt Yiew Ubees Tooh Hep
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Saving the New
Channel Settings

Using Multiple
Channels in a
Project

With Channel1 added to the server, the KEPDirect window will appear as follows:

=10l %

D@ M|l & ? : :
=i+ Channell Taghame | Bodress |ostaType | DOEScanB... | Scalng | escription
) ek o add a v

[oate [ Time [ ser Hame Source [ Evert |

I

Ready Clierts: 0 [Bctive tage: 0ol D

Note that the channel is shown using the channel name given, but it also has a small
red ”x” below the channel icon. The red ”x” indicates that the channel does not
contain a valid configuration. Channel1 is not valid because a device has not yet
been added to the channel.

KEPDirect supports the use of multiple channels. As you add channels to your
project you can specify either the same communications driver or different
communications drivers. Most communication drivers offered by KEPDirect support
operation on up to 16 communications ports or ethernet network connections
simultaneously. By defining multiple channels you can improve the overall
performance of you application. In the case of either a serial driver or Ethernet driver
using multiple channels allows you to spread large communications loads across
the multiple channels. A good example of this would be a serial driver that is being
used to communicate with eight devices on the serial line. Normally the
communications driver used in this application would be responsible for gathering
data from all eight devices in a round robin fashion. If this same application is
reconfigured to use multiple channels assigned to multiple communications ports,
the device load can be divided across the channels. The end result is reduce work
load on each channel and dramatic improvements in the responsiveness of your
application. The need to use multiple channels is dependent solely on the needs of
your application. In either case there is no additional cost involved to use a licensed
driver on multiple communications or Ethernet ports.
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KEPDirect Project: Adding and Configuring a Device

Adding a Device Once a channel has been configured in a KEPDirect project, a device must be
added to the channel. Devices represent PLCs, I/O devices or other hardware that
the server will communicate with. Device selection is restricted by the device driver
the channel is using.

To add a device to a channel, select the desired channel and use the Edit menu >
New Device, the Toolbar Add Device, or the “Click to add a device” dialog.

< KEPServerEx - [untitled. o Ellﬁl
File Edt Wiew Users Tools Help
0O = HH?M'@'@ i e Device - Name =|
E@ Channelt _ Descripkion
m Click to add a device. - i?;?; name can be from 1 to 31 characters
I rLizt Bzgin with & letter But the ramaining
characters can be any combination of letters,
numbers and the underscore character.
Device name:
[ e ] o
< Back MNext » Cancel | Help I -
Date | Time
4 B
Ready [lierks: 0 |Active kags: Ocf 0 v
Selecting the The "Model” parameter allows you to select the specific type of the device
Device Model associated with a device ID. The contents of the model selection drop down will vary
depending on the chosen communication driver.
—
(&}
9 <. KEPServerEx - [C:A\Program Files\KEPServerEx\Projects\zerial. opf] 1 ] B3 I
o File Edit Wiew Users Tools Help
[ay% NewDevice-ModeI X
-'6 X B Channell The device you are defining uzes a device Scali Deserption
cC driver that supports more than one model. The
() ; list below shows all supported modets.
Qo . .
o O Select a model that best describes the device
<L D ou are defining.
L
Al
I
Device model:
2
[ me> | |
< Back Mest » Cancel | Help |
Date Time z
| | >i
Ready |Clierts: 0 [Active tags: Dof0 i
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Selecting the The "Device ID” parameter allows you to specify the driver specific station or node
Device Model address for a given device. Since the Automationdirect EBC driver is an Ethernet
based driver, a unique and valid TCP/IP address must be entered. IPX protocol is not
supported.
<2 KEPServerEx - [untitled.o =10l =l
File Edit ‘iew Users Tools Help
0= NewDevice-ID |
EIZZ Channel1 T d = i & 3 Dieccription
""" A chekto =dd 2 doves bt of  network of devieas. |1 1t 1o comunEats
with the device, it must be assighed a unique 1D
'our docurnentation for the device map refer ba this az
a "Network D' or "Network &ddress. "
Device |D:
|192 162.23.14]
< Back I Next > I Cancel | Help I LI
Date I Time
| |
Ready [clients: 0 |active tags: Oof O 5

Setting the Device Device timeout parameters allow a driver’s response to error conditions to be

Timeout Properties tailoredtothe needs of your application. The timeout parameters are specific to each
device you configure. Each of the field parameters is defined in detail in the “Device
Properties - Timeout” section in the KEPDirect on-line help file.

1 KEPServerEx - [untitled.opf *] — ol x|
File Edit Yiew Users Toolks Help
(] = n | %;? m '& k| New Device - Communications Parameters |
E—@ Channell I Deescription
LT Click ba add 2 device Enter the parameters you wish touse whils
communicating with the device. T
N
Connect tireout refers to the time to wait for a
successhul initial connection. m
vy)
Request timeout refers ta the time to wait for a (@) >
equest to be serviced. ) 8
g 8
b = S
Conneck imeaut: |3 =] seconds = a
<
Request timeaut: I'IEIDD _|:'l miliseconds % o
- )
Fail after I3 _Ij succesaive imeouts =
(0]
Q
o | -]
< Back et > | Cancel | Help
Date Time
] oo
Ready |Clients: O [active tags: Oof O 7

The Connection timeout: allows the time required to establish a socket connection
to a remote device to be adjusted. The Request timeout: is used by all drivers to
determine how long the driver will wait for a response from the target device. The
Fail after parameter is used to determine how many times the driver will retry a
communications request before considering the request to have failed. If your
environment is prone to noise induced communications failures you may want to
increase the number of retries the driver performs.
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Automatic OPC
Tag Database
Generation

Saving the New
Device Settings

The automatic OPC tag database generation features of KEPDirect have been
designed to make the setup of your OPC application a Plug and Play operation.
Since the Automationdirect EBC communication driver supports this feature, you
can configure it automatically build a list of OPC tags within KEPDirect that
correspond to device specific data. The automatically generated OPC tags are then
browsable from your OPC client. The OPC tags that are generated are dependent
upon the nature of the supporting driver. Each field selection is defined in detail in the
“Automated OPC Tag Base Generation” section in the KEPDirect on-line help file.

~lofx
Dl @il

E x|
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e i
< Bach Nesk » c | nee |
[ et =
1 | ¥ ’—I
Enady ot 0 Bt 000 %

The "Automatic tag database generation on device startup” selection allows you
to configure when OPC tags will be automatically generated. There are three
possible selections. The default condition, "Do not generate on startup”, will
prevent the driver from adding any OPC tags to tag space of KEPDirect. The
selection "Always generate on startup”, will cause the driver to always evaluate
the device for tag information and to add OPC tags to the tag space of the server
each time the server is launched. The final selection "Generate on first startup” will
cause the driver to evaluate the target device for tag information the first time this
KEPDirect project is run and to add any OPC tags to the server tag space as
needed. When the automatic generation of OPC tags is selected, any tags that are
added to the server’s tag space must be saved with the project. You can configure
your KEPDirect project to auto save from the Tools > Options menu.

With Device1 added to Channell, the KEPDirect window will appear as follows:

U KEPServertx - [untitled.opf *] g =101 x|
Fis Cdi ew LUsers Took Help
O™ PMOOF =i BRBEX 2
=-§7 Chanrell
m T Click to add & stalic tag. Togs are nct iecued, but are brovsable by OPC dients,
1| I 1|
Data Tme [ ser name Souses | Event :l
L| | |
Reody Clerks: D [Adivetags: Dol 0 :
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KEPDirect Project: Adding Tags to the Project

There are two ways to get data from a device to your client application using
KEPDirect. The first method, and most common method, of defining tags is called
User Defined Tags. This requires that you define a set of tags in the server project
and then use the name you assigned to each tag as the item of each OPC/DDE link
between the client and the server. The primary benefit to this method is that all user
defined tags are available for browsing within OPC clients. Additionally, user defined
tags also support scaling.

The second method of defining tags is called Dynamic Tags. Dynamic tags allow
you to define tags in the client application. Instead of providing the server with a tag
name as the OPC/DDE item, you would provide the device address (and optionally a
data type). The server will create a tag for that location and start scanning for data
automatically. KEPDirect allows tag groups to be added to your project.

Tag groups allow you to tailor the layout of OPC data in logical groupings that will fit
the needs of your application. Using tag groups allows multiple sets of identical tags
to be added under the same device. This can be very convenient when a single
device handles a number of similar machine segments. From an OPC client
standpoint, the use of tag grouping allows you to segregate your OPC data into
smaller tag lists, which can make finding a specific tag easier when browsing the
server.

User Defined Tags Each field selection is defined in detail in the Tag Properties section in the
KEPDirect on-line help file. A brief description of each is listed below.

Fie Edt View User: DRl

D H|e2 il Gered | Scoing]
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The tag Name: parameter allows you to enter the string that will represent the data
available from this tag. The tag name can be up to 31 characters in length. While
using long descriptive names is generally a good idea, keep in mind that some OPC
client applications may have a limited display window when browsing the tag space
of an OPC server. The tag name is part of the OPC browse data. Tag names must be
unique within a given device branch or a tag group branch. If your application is best
suited by using blocks of tags with the same names, use tag groups to segregate the
tags.
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The Address: parameter allows you to enter the desired driver address for this tag.
To determine how an address should be entered, you can use the Hints button next
to the address parameter. Hints provide a quick reference guide to the address
format of the driver. Once you have entered an address you can test it by using the
check address button. When pressed, the check address button attempts to validate
the address with the driver. If the driver accepts the address as entered no message
will be displayed. If an error is detected a pop-up will inform you of the error. Keep in
mind that some errors will be related to the data type selection and not the address
string.

The Description: parameter allows you to attach a comment to this tag. A string of
up to 64 characters can be entered for the description. If you are using an OPC client
that supports Data Access 2.0 Tag Properties, the description parameter will be
accessible from the Item Description property of the tag.

The Data Type: selection allows you to specify the format of the tag’s data as it is
found in the physical device. The data type setting is an important part of how a
communication driver reads and writes data to a device. For many drivers the data
type of a particular piece of data is rigidly fixed.

The available data type selections are:

e Default - This type allows the driver to choose its default data type see the
specific driver help for details

e Boolean - Single bit data On or Off

e Char - Signed 8 bit data

e Byte - Unsigned 8 bit data

e Short - Signed 16 bit data

* Word - Unsigned 16 bit data

e Long - Signed 32 bit data

* Dword - Unsigned 32 bit data

e Float - 32 bit Real value |IEEE format

e String - Null terminated ASCII string

e Double - 64 bit Real value IEEE format

« BCD - Two byte packed BCD value range is 0 - 9999

e LBCD - Four byte packed BCD value range is 0 - 99999999
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The Client access: selection allows you to specify whether this tag is Read Only or
Read/Write. By selecting Read Only you can prevent client applications from
changing the data contained in this tag. By selecting Read/Write you are allowing
client applications to change this tag’s value as needed.

The DDE scan rate: parameter allows you to specify the the update interval for this
tag when used in a DDE client. OPC clients can control the rate at which data is
scanned by using the update rate that is part of all OPC groups.

The Do not allow client to override data type selection allows you force OPC
clients to use the data type you have specified for this tag. OPC clients can specify
how they desire to view the data from a particular tag.
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Creating a
User Define Tag

To determine how an address should be entered, use the Hints button “?” to the right
of the address field. Hints provide a quick reference guide to the address format of
the driver.

2 KEPServerEx - [ungs - (O[]
TR, o Properies K
O H | @im | Geree | Scaling |
B ;? Ehanneﬁr  Identification (i Description
) Device1 r — T S s
Hints ]
y
S1-BONN - 5250 BO256 Byts = o J
54-BO0IAN - 5257 B2EE, Char A | J
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L |54-Di00n - 525301240 Short
¢ |51:Di000 - 5253 D240 ord &I
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£1°00000 - 5253 D00 Shon
51:D0000 - 5253:00240 Wword [
]
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Ready - tivetags 3oid

Once you have entered an address you can test it using the check address “»*”
button. When pressed, the check address button attempts to validate the address
with the driver. If the driver accepts the address as entered, no message will be
displayed. If an error is detected, a pop-up window will inform you of the error. Keep
in mind that some errors will be related to the data type selection and not the address
string. Below is an example of a valid tag properties.

=Iolxd
Fle Edi view Users MGRRKRTAIEY =
D@ || Geren | scaingl
Ee? Channell ( Identiication pescrpton______
L pevice1 4 » I
Name: [Inpu_0 g
|| T
Address: |51 Do 2|~ —I
_ x|
Description IMnduIe Slot 1, DC Prox Sensor 1
~ Diata properti
Datatype: [Boclean -
Client aceess: |Read Only =
DDE scanrate: [100 =) millseconds
¥ Do not allow clients to override data type. |
[Date  [rime O
p ok | cancel | ek | Hen | | _>|_|
Ready [Clerts: 0 Jctvetags: 00f0 7

The window below shows a valid configured channel, device and several user
defined tags.

<2 KEPServeiEx - [untitled.opf 7] M=
File Edit %iew Uses Tools Help
I = R RS R -
=67 Channel Tag Name [ Address | DataType | DDE Scan.. | Scaiing [ Deseription
I} Device Ziset Fort lo_ASCil.. EBC:SPOMODE  Bute 100 o Mane .
Outpul 52000 Bodlean 100 Hene
<14SCII_Data_lnput EBC:SPODAT..  Sting 100 Nene
4 | i
DIaIE I Time [ User Name [ Source T Event | _I:I
4 13
Feady Clients: 1 |Active tags: 3af3 7

T
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(2}
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Using H2 Series EBCs with KEPDirect OPC Server

H2 Series EBC I/0O Addressing

I/O slots must be individually addressed in the following form: S<ss>:<t><nn> where
ss is the slot number (0 to 8), tis the address type (X, Y, K, V, DI, DO, WI, WO, etc.),
and nnisthe address. The address ranges from 0 to an upper limit determined by the
module occupying the slot.

1/0 Type Syntax Data Type
Discrete Inputs X or Dl<nn> Boolean, Byte, Char,
nn = Bit Number (decimal) | Word, Short, DWord, Long
Discrete Outputs Y or DO<nn> Boolean, Byte, Char,
nn = Bit Number (decimal) |Word, Short, DWord, Long
Byte Inputs Bl<nn> Byte, Char
nn = Bit Number (decimal)
Byte Outputs BO<nn> Byte, Char
nn = Bit Number (decimal)
Word Inputs K or Wi<nn> Word, Short
nn = Bit Number (decimal)
Word Outputs V or WO<nn> Word, Short
nn = Bit Number (decimal)
DWord Inputs DWI<nn> DWord, Long
nn = Bit Number (decimal)
DWord Outputs DWO<nn> DWord, Long
nn = Bit Number (decimal)
Float Inputs Fl<nn> Float
nn = Bit Number (decimal)
Float Outputs FO<nn> Float
nn = Bit Number (decimal)
5 Double Inputs DBl<nn> Float
b nn = Bit Number (decimal)
) E Double Outputs DBO<nn> Float
x W nn = Bit Number (decimal)
S5 X
T =
2w
< 8 H2-EBC I/O Each field selection is defined in detail in the “Tag Properties” section in the
=l Addressing KEPDirect on-line help file.
o Example
H2 Series EBC Slot 0 Slot 1 Slot 2 Slot 3 Slot 4 Slot 5
Module 8 Inputs 32 Inputs 4 Analog Inputs 8 Outputs 16 Outputs 8 Analog Outputs
Addresses | Addresses Addresses Addresses | Addresses Addresses
S0:X0 S$1:X0 S$2:K0 S$3:Y0 $4:Y0 S$5:V0
to to to to to to
S0:X7 S$1:X31 S2:K3 S3:Y7 S4:Y15 S5:v7

Ethernet Base Controller Modules, 3rd Edition, Rev. A



Appendix E
Using the KEPDirect
OPC Quick Client

In This Appendix. . . .

— Creating a KEPDirect Quick Client Project
— Using the RJ12 Serial Port in ASCIlI Mode




Using the KEPDirect OPC Quick Client
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Creating a KEPDirect Quick Client Project

Connecting the
Client to the
OPC Server

Creating a Client
Group

KEPDirect Quick Client can be used to assist in the test and development of
KEPware’s OPC Data Access 1.0 and 2.0 Servers.

A server connection provides a link between the Quick Client and the KEPDirect
OPC server. To add a server connection to the Quick Client, you can use either the
Edit menu>New Server Connection or click on the New Server icon in the toolbar
menu.

OPC Quick Client - Untitled
3

Timestamp

FRegistered Servers:

[-[&] OPC Data
(8] OPC Data
¥

%
(&) OPC Gen

Brog D! [KEPware. KEFServeriEx V4

Fiemate Machine Name: [

0 | Gl | Heb | |

Ready [tem Count: 0%

Specify the Prog ID of the OPC Server the client should connect to. You can browse
for registered servers by expanding any of the branches. Double-clicking on any
registered server will automatically update the Prog ID field. For more information on
the registered servers, click on the Help button to display the “Server Connection”
section of the on-line help file. Once a connection to the OPC server has been
established, additional “Server Operations” can be accessed by right clicking on the
highlighted server in the right window column or by using the Tools menu>Server
selection.

A group is used to organize a collection of items with a common set of properties. To
add a Group to the Quick Client, you can use the Edit menu>New Group or click on
the New Group button in the toolbar menu.

0P, Guick Chent - Untitled * o)
Fis Edt View Jook Help
D {dd? &8
. Gnnnmll
) FEPware KEPServerEs. v :@
[ [
Updste Bl mat [0
Time B jmin } IU
Pocert Deaband [0
[—) [1033
Updote Mgibeators  [0rr 20 7] [ Acive Stale
ok | cwwd | Hew | I
sy [l Comt 0

A The group specifies the following properties: group Name, Update Rate, Time
Bias, Percent Deadband, Language ID, Active State and the typeof data
connection that should be made to the server. For detailed information on the group
properties, click on the Help button to display the “Group” section of the on-line help
file. Once a Group has been created, additional “Group Operations” can be
accessed by right clicking on the highlighted branch Group or by using the Tools
menu>Group selection.
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Using the KEPDirect OPC Quick Client

Selecting a
Group ltem

Items represent data that may be accessed via the OPC server. An item specifies
the following properties: Access Path, Item ID, Data Type and Active state. For
detailed information these properties, click on the Help button to display the Item
section of the on-line help file. To add an Item to the Quick Client Group, you can
either use the Edit menu>New Item or click on the New Item icon on the toolbar.

OPC Quick Client - Untitled = 19 =] B
File Edt Yiew Tools Help Add Items [=]
DEE s el & e propen o
-+ KEPware KEPSEVeE Ve estamp

23 mpgroup Aecess Pt | Cancel
Item ID: [Channell Device1.Slo2.Dupud Help
DataIype:  [Boolean -
Active I
- Browsing
Branch Filer LeafFiter.  Tupe: Ageess
B [* [Mative =] [one =l
=il KEPware KEPServerE Ve 4 Channell. Device1.Slot2.Ouputd
=8 Channel
=1+ Devicel
A _System @
{8 _Hints
423 Slat2 ﬂ
Date Time:
¥ Browse flat address space on selected branch Add Leaves
I~ Valgate item before adding it to the list @em Count; 1
Feady Teem Lount. 0/

If the OPC Server was configured to automatically generate OPC tags, the
generated tags would be browsable from the OPC client. If automatic tag generation
was not selected, create an item by:
1) browsing the OPC Server branch tags
) highlighting the desired tag in the right column
) clicking on the “Add Leaves” button
) clicking on the “Green Check Mark” button to validate the item
5) and clicking on the “OK” button.

2
3
4

After clicking on the OK button, the following window will display the created items.

OPC Quick Client - Untitled ~ =] B
File Edit Wiew Took Help
D2He e @ bBEX
-2 KEPware KEPServeiE r Vi ltem ID Data Type Value Timestamy
/2 mygroup :Channel1.0evicel Slot2 Ouputd Boolean Unknown

< | i
Date | Time | Event ]
[i FaETl 35618 P Added 1 items to group mygroup’
Feady ltem Caunt: 1/

>
°
°
@
=
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X
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Using the KEPDirect OPC Quick Client
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Item Operations
Tools menu>Group selection.

Item operations can be accessed by right clicking on the desired item or by using the

0PC Quick Client - Untitled * [_[O]x]
File Edit “iew Tools Help
D M| sEad & BEX
= :|j KEPware REPServerE /4 Item 1D [ Data Type I Value Tirnestamnp
2 mygroup ;Channell Device. ST, LInknowrn M
Sel Active
Set [nactive

Synchionous Cache Bead
Synchionous Devics Read
Synchionous Wiite

Sepnchionous 2.0 Read
Agpnchionous 2.0 Cache Refresh
Agpnehionous 20 Device Refresh

Agpni Jrite.

jia|
=

Cut Chil+
Copy ChlsC
1 Easte [EEi

Delete Del

Date I Time ‘ Ewent

[ Y5 40155 FM #dded group mpgroup|__ Fiaperies..

L LRER] 414:.08PH Added 1 items bo group mpgroup’

& ondm 416:39PM Added 1 items ta qroup "rpgraup’

[i ERET] 416:45FM Femoved 1 items from group ‘myaroup’

Perfarm an asprchronous 2 0write on the selected ems

:

Iter Caunk: 12

After clicking on the desired item operation, a window similar to the following will be
displayed. In this example, a logic 1 value (Boolean data type) is being written to a
discrete output to turn it on. The item operations can be used to read discrete/analog
inputs and write to discrete/analog outputs, etc.

OPC Quick Client - Untitled * 9 =] 3]
Eile Edit Miew Tac Asynchronous 2.0 Write X
0@ | e
|
E|:1j KEFwae KEFE Item (D | Curtert Value 1 wiike Walue ] [ Timestamp
{3 mygroup 3 Channel. Deviee2. Outputd 0 Apply | 160252722
Cancel
i
Date
€ 25
€ 5
@ 5150
L1 BRI
Ready Itemn Count: 12
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Using the KEPDirect OPC Quick Client

Using the RJ12 Serial Port in ASCIl Mode

The EBC RJ12 serial port can be configured for generic ASCIl communications
(referto the “Advanced Settings” section in Chapter 3 to confirm or change the RJ12
serial port settings). Both the transmit buffer and receive buffer of the driver are 127
bytes in size. Thus, the corresponding tags can be a maximum of 127 bytes.
Incoming bytes are appended to the receive buffer.

Port specifiers precede the serial port address. It defines which port the serial port
address corresponds to. To define an EBC address the mnemonic EBC is used and
the mnemonic SPO specifies serial port 0. For addressing the EBC serial port, no
base or slot information is needed.

As shown below in the Hints dialog, there are several port address parameters. In
many cases the default values can be used. A detailed list explaining the parameters
are found by clicking on the Help button in the Hints window. Then click on the Index
button in the Terminator I/O, I/O Addressing window. Then locate the “H2, H4,
Terminator I/O Serial Port Addressing” help section.

Tag Properties | I

General | Scalingl

| — m—]

0K
EBC-5PO.BALD Lang ok ]
EBC:GPODATABITS Byte

EBC:SPO.DATARITS Char Cancel |

EBC-CPODATAIN Shing
EEC-5P0.DATAIN[5] Byte _ten |
| |EBCSPODATAIN[IE] Char

EBC-5PO.0ATAOUT Sting

EEC-5PO.DATADUTLc] Byte

ERC-5PO.0ATADUTc] Cher

EBC:SPO.DIFLUSH Boolean

EBC-SPOMODE Byte

EEC-5PO.MODE Char =l

DDE scan rate: |1DD j millseconds

V¥ Do nak allow clisnts to override data type.

aK | Cancel I Apply I Help I

The communication parameter defaults are:
e 9600 baud
e 8 data bits (7 may be selected)
* no parity (odd or even may be selected)
e 1 stop bits (2 may be selected)
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Using the KEPDirect OPC Quick Client

The following tags were created in the KEPDirect OPC server for this example.
« EBC:SP0:MODE
e EBC:SP0:DATAIN

[ KEPServertx-funttledopt s MEH|

Filz Edit “ew Users Tooks Help
DE@EFMlbasE = » R X |&
EI-J{g:? Chaninell Description
* [ Device! T BT S T
COutputd 52000 Boclean 100 M one
ASCI_Data_lnput Stiing 100 Hone
Il | |
r ~
Ready Clients: 1 |Achive tags: 3of 3 4

The tags created above were browsed and selected as items within the Quick Client
as shown below. The EBC.SP0.MODE address must be set to a value of 1 to select
the ASCII communications mode. The ASCII string ASCIlI String Input Test
Successful was entered via the RJ12 serial port. The ASCII Sting displays in the
ASCII_Data_Input Item ID’s Value column.

OPC Quick Client - Untitled = =1 &3
File Edt Yiew Tooks Help
DEd|sear® & BBX
-+ KEPware KEFServerExvid Item 10 | Diata T yupe | Yalug | Timestamp
‘& mygroup @ Channell Device.Set_Part to ASCI Mode Bute | 09:32-36:93
Sliing BETIl Sting Inpul Test Sucessil g 4.1 4,64
Bl + 09:30:22:04
< I |
Date [ Time [ Event | B
©onm 930:22 AM Asyrchronous 2.0 wits bansaction DO0E1248 completed for 1 e on group mygroup’ (HA = 00000000]
i RNkl 9:32:25 M Added 2 items to group 'mygioup’,
@ o170 9:32:37 &M Aspnchronous 2.0 wiite transaction 00082164 initiated for 1 items on group ‘mpgroup’
O onmm 9:32:37 &M Asyrchronous 2.0 wits bansaction DO0S2164 carpleted for 1 items on group mygroup’ (HA = 00000000)
Ready tem Count 3/
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H2-EBC(100) ANALOG PENDIX

MODULE ADDRESSING

In This Appendix...

H2-EBC(100) Analog Module Addressing - Modbus TCP .. ................... F-2
H2-EBC(100) Analog Module Addressing H2/4-ERM(100) ................... F-5



Appendix F: H2-EBC(100) Analog Module Addressing

H2-EBC(100) Analog Module Addressing - Modbus TCP

Using the NetEdit3 utility, find and select the IP address of the desired H2-EBC(100). Then
select the ‘EBC Settings’ tab and the ‘Show Base Contents’ button to see the I/O modules in
the H2-EBC(100) base and the Modbus addressing for those modules. You should see
something similar to the following:

Base 0 ;

Base 0 ;

Base O :

Baze 0

Base O :

x
Base 0 : Slot O - Module Type 3C - 4 Channel Temperature Input I

4 - Word inputs

Slot 1 - Module Type 37 -

8 - Word inputs
g - Word outputs

Slot 2 - Module Type 3B
8 - Word inputs

Slot 3 - Module Type 3C
4 - Waord inputs

Slot 4 - Module Type 7F
16 - Bit outputs

Slot & - Module Type 3D
4 - Ward inputs
2 -WWord outputs

Slot B - Module Type 3E
4 - Ward inputs

Slat 7 - Module Type 3E

Frirt... | Fant. .. | Cloze

(Modbus 584/984 - Input registers 30001-30004)

{Modbus 584/984 - Input registers 30005-30012)
(Modbus 584/984 - Holding registers 40001-40008)

- 8 Channel Analog Input
{Modbus 584/984 - Input registers 30013-30020)

- 4 Channel Temperature Input
(Modbus 584/984 - Input registers 30021-30024)

- 16 Foint Discrete Output
{Modbus 534/584 - Cails 1-16)

-4 Ch Analog In /2 Ch Analog Out
(Modbus 584/984 - Input registers 30025-30028)
{Modbus 584/984 - Holding registers 40003-40010)

- 4 Channel Analog Input
(Modbus 584/984 - Input registers 30029-30032)

- 4 Channel Analog Input -

Use the addresses shown in the ‘Show Base Contents’ section of NetEdit3 along with the
following table to access the analog I/O with your Modbus TCP master.

For example, to configure the range of the F2-8AD4DA-2 module located in Slot 1 of the
system, the data provided above along with the table below would show that Modbus address
400006 is required. Also, to read the current temperature detected by Channel 3 of the RTD
module in Slot 3, Modbus address 30023 is required.

H2-EBC(100) Analog Module Addressing - Modbus TCP

Part Number

Channel Data

Module Configuration Data Diagnostics Data

F2-04AD-1 (L)
F2-04AD-2 (L)

Input Registers

Word 1 = Ch1
Word 2 = Ch2
Word 3 = Ch3
Word 4 = Ch4

No Broken Transmitter Detection
If No 24VDC or No Terminal Block:
None o All channels = 0 counts

e ‘Error Code’ =121d*
¢ ‘Info Code’ = 0*

* See H2-EBC(100) System Memory Section in Chapter 4 for further details.
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Appendix F: H2-EBC(100) Analog Module Addressing

H2-EBC(100) Analog Module Addressing - Modbus TCP

Part Number Channel Data Module Configuration Data Diagnostics Data
. Channels with broken transmitter:
Input Registers e Channel=0 counts
Word 2 = Cho - o Code = igh Byte - Bit On
= ¢ ‘Info Code’ = Hi te - Bit On for
Word 3 = Ch3 Each Failed Chagr]mel}*/
F2-08AD-1 Word 4 = Ch4 None
- If No 24VDC or No Terminal Block:
Word 5 = Ch5
Word 6 = Ch6 e All channels = 0 counts
Word 7= Gn7 . ‘|Erfr0rccglde, =821Id*0100h h
W =Ch * ‘Info Code’ = Cycles thru
ord 8 =Ch8 e
Input Registers
Word 1 = Ch1 No Broken Transmitter Detection
Wg[g % = gﬂg If No 24VDC or No Terminal Block:
F2-08AD-2 Word 4 = Ch4 None * All channels = 0 counts
Word 5 = Ch5 « ‘Error Code’ =121d
Word 6 = Ch6 . a%ooﬁgde’ = 0Cycles 0100h thru
Word 7 = Ch7
Word 8 = Ch8
Input Registers
Word 1 = Ch1 No Broken Transmitter Detection
worg % = gﬂg If No 24VDC or No Terminal Block:
ord 3 =
F2-4AD2DA _ None « All channels = 0 counts
Word 4 = Ch4 « ‘Error Code’ =121d*
Holding Registers « ‘Info Code’ = Cycles 0100h thru
Worg ; = SH; 0400h*
ord2 =
Input Registers
Word 1 = Ch1
wg;g % = gﬂg Channels with broken transmitter:
Word 4 = Ch4 Holding Registers . %??gpglgg;?{gﬁsd or 1424*
Word 5 = Ch5 Word 5 = Input Resolution | “Info Code’ = High Byte - Bit On for
F2-8AD4DA-1 Word 6 = Ch6 Word 6 = N/A Each Failed Channel”
) ” Word 7 = Ch7 Word 7 = Track and Hold , .
Word 8 = Ch8 Word 8 = Not Used If No 24VDC or No Terminal Block:
i i « All channels = 0 counts
Holding Registers All channels = 0 t
Word 1 = Ch1 e ‘Error Code’ =121d*
Word 2 = Ch? - “Info Code’ = OFF00R*
Word 3 = Ch3
Word 4 = Ch4
Input Registers
Word 1 = Ch1
Word 2 = Ch2
Word 3 = Ch3
Wg;g g = gﬂg Holding Registers No Broken Transmitter Detection
N Word 5 = Input Resolution i No 24VDG or No Terminal Block:
Word 6 = Ché Word 6 = Range Selection
F2-8AD4DA-2 Word 7 = Gh7 Word 7 = Track and Hold  |* All channels = 0 counts
Word 8 = Ch8 Word 8 = Not Used * ‘Error Code’ =121d* |
Word 1 = Ch1
Word 2 = Ch2
Word 3 = Ch3
Word 4 = Ch4
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Appendix F: H2-EBC(100) Analog Module Addressing

H2-EBC(100) Analog Module Addressing - Modbus TCP
Part Number Channel Data Module Configuration Data Diagnostics Data
Channels with broken transmitter:
 Channel=0 counts
Input Registers . :IErfrorCCSdp’ =H1_ 4€dB*t Bit On
) _ « ‘Info Code’ = High Byte - Bit On for
F2-04THM Word 1 - &ht None Fach Failed Channel®
F2-04RTD Word 3 = Ch3 If No 24VDC or No Terminal Block:
Word 4 = Ch4 « All channels = 0 counts
e ‘Error Code’ =121d*
« ‘Info Code’ = OFOOh*
_ ) Holding Registers
F2-02DA-1(L) Word 1 = Ch1 None None
F2-02DA-2(L) Word 2 = Ch2
: ) Holding Registers
F2-02DAS-1 Word 1 = Ch1 None None
F2-02DAS-2 Word 2 = Ch2
Holding Registers
Word 1 = Ch1
- - ord 3 =
Eggggﬁ; Word 4 = Ch4 None None
Word 5 = Ch5
Word 6 = Ch6
Word 7 = Ch7
Word 8 = Ch8

* See H2-EBC(100) System Memory Section in Chapter 4 for further details.

F2-04RTD Example (Module in Slot 4)

Using the ‘Show Base Contents’ dialog below and the ‘H2-EBC(100) Analog Module
Addressing - Modbus TCP’ chart above, we can find the addresses that contain channel data
for the F2-04RTD module in Slot 4. Using the I/O Module Status entry in the System
Memory table in Chapter 4 of this manual, we can also find the location of the error words.
Since there are 20 status words per slot, the first status word for slot 4 will be stored in

register 37481.
Show Base Contents *
s > | Input Channel | Address Error Words
Base 0: Slot 0 - Module Type FD - 8 Point Discrete Output =1
§ - Bit outputs (Modbus 584/984 - Coils 1-8)
Base 0 Séoﬁt 1EE tMDdutle Type 51 -Hz-ﬁLRId% (54195 - ot 1000110098 Channel 1 30025 | 37481 is the Flags Word,
- Bit inputs (Modbus 584/984 - Inputs - i indi
96 - Bit outputs (Modbus 584/984 - Coils 9-104) bltmapped error indicators
12 - Word outputs (Madbus 584/984 - Halding registers 40001-40012) » 37482 is the Error Code
8 - Double word inputs (Modbus 584/984 - Input registers 30001-30016) Word
4 - Double word outputs  (Modbus 584/984 - Holding registers 40013-40020) Channel ) 30026 37483 is the W .
. is the Warning
Base 0 : Slot 2 - Module Type FE - 8 Point Discrete Input Code Word
§ - Bit inputs (Modbus 584/984 - Inputs 10097-10104) .
» 37484 is the Info Code
Base 0 - Slot 3 - Module Type 3B - 8 Channel Analog Input Word, with the low byte
4 - Word inputs (Modbus 584/984 - Input registers 30017-30024) Channe| 3 30027 indicating error COdeS and
Base 0 : Slot 4 - Module Type 3C - 4 Channel Temperature Input the hlgh byte haVing a bit
4 - Word inputs (Modbus 584/984 - Input reaisters 30025-30028) ON for each failed channel
JJ * 37485 -374820 are
] Channel4 | 30028 | reserved
Save... ‘ Frint.. Fant...
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Appendix F: H2-EBC(100) Analog Module Addressing
il
H2-EBC(100) Analog Module Addressing - H2/4-ERM(100)

When using an ERM to EBC configuration, most analog module data in the H2-EBC(100)
base is mapped to V-memory or Discrete I/O. Certain Diagnostics Data is not automatically
mapped. If needed, the Diagnostics Data can be accessed as described in H24-ERM-M
Appendix B.

The ERM Workbench software will tell you what the mapping is for each I/O module in the
H2-EBC(100) base. Once you have configured the H2-ERM(100) or H4-ERM(100) using
ERM Workbench you will get a screen similar to the following:

Wi ERM Module [00 E0 62 60 0D 29] - ERM Workbench =]

File Yiew Help

DEE o f b S ET?

Ethemet Remote Master| H4ERM  — Ethernet Address:) D0EOE2E00D 29 —IP:| 192162, 0147 —Module ID:| 47
Slave Status 1. Configure ERM. ..
PLC CPU: | 450

CPU :
o 1 i - - - g z B 2 Select Slaves...
Last ERM ho erfar PLC Mode: | Pragram

| 10 1 12 13 14 15 16

Errar: 3. Wwiite to ERM
Click on slave # above Slave 1 - Module error; —

Ti to see its Last Error:
ime of [ pa 1z
last re:ad:
; Clear Last Errar Slave 1 |
Detailed ERk Status...

140 Module [ 1200 Paints PLCStart | PLCEnd [ VeMap [ MNotes
<reserveds Slave Status Bitz #3300 HAT wVan414
ERM Status ward *320 ®337 w4045
Disable Slave Comm... Y300 WAT Wa0s14
Slave 1 H2-EEC100 Ethernet Addres[00 EQ B2 00 27 C9) on IF:;
Slave 1/5lat 0 4'whard [nput w2000 2003 16-bit Binary;
Slave 1/51at 1 8'ard Input w2004 Y2013 16-bit Binary;
8'ard Output w2100 w2107 16-bit Binary;
Slave 1/51at 2 8'ard Input w2014 Y2023 16-bit Binary;
Slave 1/51at 3 4'ward Input w2024 Y2027 16-bit Binary;
Slave 1/51at 4 16 Dizcrete Dutput Y320 Y337 V40515
Slave 1/51at 5 4'ward Input w2030 Y2033 16-bit Binary;
2'ward Output w2110 Y2111 16-bit Binary;
Slave 1/5lat B 4'ward Input w2034 Y2037 16-bit Binary;
Slave 1/51at 7 4'ward Input w2040 2043 16-bit Binary;
Ready Read ERM Status : AUTO MODIFIED MUM |SCRL

For the example above, the I/O configuration for Slave 1 is:

Slot 0 = F2-04THM
Slot 1 = F2-8AD4DA-1
Slot 2 = F2-08AD-1
Slot 3 = F2-04RTD
Slot 4 = D2-12TR

Slot 5 = F2-4AD2DA
Slot 6 = F2-04AD-2
Slot 7 = F2-04AD-1

Use the addresses shown in the ERM Workbench along with the following table to access the
analog I/O with your ERM master.

For example, to configure the input resolution of the F2-8AD4DA-1 module located in Slot
1 of the system, the data provided above along with the table below would show that V
memory location V2104 is required. Also, to read the current temperature detected by
Channel 3 of the RTD module in Slot 3, V memory location V2026 is required.
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Appendix F: H2-EBC(100) Analog Module Addressing

H2-EBC(100) Analog Module Addressing - H2-ERM(100)

Part Number Channel Data Module Configuration Data Diagnostics Data*
Input Words: No Broken Transmitter Detection
F2-04AD-1 (L Word 1 = Ch1 If No 24VDC or No Terminal Block:
F2-04AD-2 EL; Word 2 = Ch2 None « All channels = 0 counts
Word 3 = Ch3 e ‘Error =121**
Word 4 = Ch4 e ‘Other’ = Cycles 1 thru 3***
Input Words: Channels with broken transmitter:
Word 1 = Ch1 e Channel=0 counts
Word 2 = Ch2 e ‘Error =121**
Word 3 = Ch3 * ‘|/0 Module Status Word 1’ =
F2-08AD-1 Word 4 = Ch4 None Channel Number**
Word 5 = Chb If No 24VDC or No Terminal Block:
Word 6 = Ch6 « All channels = 0 t
Word 7 = Ch7 o Mg UM
Word 8 = Ch8 « ‘Other’ = Cycles 1 thru 7***
Input Words:
ng % - SH; No Broken Transmitter Detection
Word 3 = Ch3 If No 24VDC or No Terminal Block:
F2-08AD-2 Word 4 = Ch4 None « All channels = 0 counts
Word 5 = Ch5 e ‘Error =121**
Word 6 = Ch6 e ‘Other’ = Cycles 1 thru 7***
Word 7 = Ch7
Word 8 = Ch8
Input Words:
Wg:g ; = EH; No Broken Transmitter Detection
Word 3 - Ch3 If No 24VDC or No Terminal Block:
F2-4AD2DA Word 4 = Chd None . ‘AE” chgnqglff* 0 counts
Output Words: o= oxx
Word 1 = Chi Other’ = Cycles 1 thru 3
Word 2 = Ch2
Input Words:
Wg:g ; : EH; Channels with broken transmitter:
Word 3 = Ch3 « Channel=0 counts
Word 5 - G et~ 10 Mol Status Word T - Bit 0
ord 5 = - i o odule Status Word 1’ = Bit On
- 8ADADAA Word 6 = Ché Word 5 = Input Resolution 1 for Each Channel with Broken
8 i Word 7 = Ch7 Word 7 = Track and Hold Transmitter™*
Word 8 = Ch8 Word 8 = Not Used If No 24VDC or No Terminal Block:
Output Words: « All channels = 0 counts
Word 1 = Ch1 o ‘Error =142**
Word 2 = Ch2 e ‘Other’ = OXFF***
Word 3 = Ch3
Word 4 = Ch4

* Diagnostics Data is not automatically mapped. If needed, the Diagnostics Data can be accessed via ERM
Workbench or ladder as described in H24-ERM-M Appendix B.

** See H2-EBC(100) System Memory Section in Chapter 4 for further details.

*** '0Other' is a field accessible only in ERM Workbench by clicking the button: Slave N's Error List. This field
cannot be read programmatically.
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Appendix F: H2-EBC(100) Analog Module Addressing

H2-EBC(100) Analog Module Addressing - H2-ERM(100)

Part Number Channel Data Module Configuration Data Diagnostics Data*

Input Words:

Word 1 = Ch1
Word 2 = Ch2
Word 3 = Ch3

Word 4 = Ch4 Output Words: No Broken Transmitter Detection
ord 3 = &h? Word 5 = Input Resolution £ No 24VDG or No Terminal Block:

Word 6 = Ch6 = '
F2-8AD4DA-2 Word 7 = Ch7 V\y\?ggd67;lRT?ng Eﬁ%leﬁg?dn « All channels = 0 counts

Word 8 = Ch8 Word 8 = Not Used « Error’ =121**
Output Words: + ‘Other’ = OxFF

Word 1 = Ch1
Word 2 = Ch2
Word 3 = Ch3
Word 4 = Ch4

Channels with broken transmitter:

e Channel=0 counts
e ‘Error’ =142d**

Input Words: « ‘l/0 Module Status Word 1 = Bit On
F2-04THM Word 1 = Ght None for Each Channel with Broken
F2-04RTD wgﬁg % = gﬂg Transmitter

Word 4 = Chd If No 24VDC or No Terminal Block:

« All channels = 0 counts
e ‘Error =121**
e ‘Other’ = OxOF***

F2-02DA-1(L) Output Words:

F2-02DA-2(L) word 1= €nt

None None

F2-02DAS-1 Output Words:

Word 1 = Ch1
F2-02DAS-2 Word 2 = Ch2

None None

Output Words:

Word 1 = Ch1
Word 3= €n3
- - or =

ggggﬁ; Word 4 = Ch4 None None

Word 5 = Chb
Word 6 = Ch6
Word 7 = Ch7
Word 8 = Ch8

* Diagnostics Data is not automatically mapped. If needed, the Diagnostics Data can be accessed via ERM
Workbench or ladder as described in H24-ERM-M Appendix B.

** See H2-EBC(100) System Memory Section in Chapter 4 for further details.

*** 'Other' is a field accessible only in ERM Workbench by clicking the button: Slave N's Error List. This field
cannot be read programmatically.
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Appendix F: H2-EBC(100) Analog Module Addressing
B

F2-04RTD Example (Module in Slot 3)

Using the ‘ERM Workbench’ dialog below and the ‘H2-EBC(100) Analog Module
Addressing - H2-ERM(100)’ chart above, we can find the addresses that contain channel data
for the F2-04RTD module in Slot 3. Diagnostics Data is not automatically mapped. If
needed, the Diagnostics Data can be accessed via ERM Workbench or ladder as described in
H24-ERM-M Appendix B.

i’ ERM Module [00 ED 62 20 64 D0] - ERM Workbench 10l =|

File View Help

DeE =4 Wb & E7

Ethernet Remate Master-| H2-ERM Ethemet Address:) 00EOG2206400 —IP: 10, 1.49. 5 —ModuleD:| 0

CPU PLC CPL: 260 Slave Status

Interface: 1 2 3 4 5 B 7 8
2. Select Slaves...
Last ERM no eror FLC Mode: | Program

g 10 1 12 13 14 15 16

Ereor 3. Write to ERB...
Click on slave # above Slave 1 - Module error; -

. to see its Last Error:
Time of (4. 92.20
last read:
§ Clear Last Error Slave 1 | Slave 1's Ermor List |
Detailed ERM Status. ..

140 Madule | 140 Paints PLCStart |  PLCEnd[ w-Map [ Mates [
<reserved: Slave Status Bits 300 HAT Va0414
ERM Status Word ®320 ®3AF V40415
Disable Slave Comm... 300 WIAT V40514
Slave 1 HZ-EBC100 Ethernet Address[00 ..
Slave 1/5lat 0 4'word Input w2000 Wa2003 1E-bit Binary;
Slave 1/5lot 1 16 Dizcrete Input w340 w357 W4041E
Slave 1/5lat 2 8 Discrete Dutput 320 W327 W40815 .
Slave 1/5lat 3 4'word Input 2004 2007 1E-bit Binary;
Slave 1/5lat 4 8'Word Input Waoio Va7 1E-bit Binary;
Ready Read ERM Status : AUTO MODIFIED
Input Channel Address Error Words
Channel 1 V2004
Channel 2 V2005 The Slave Diagnostic Word for slot 3 would be

mapped to V + 7 (the eighth address in your
chosen V-memory range). The H24-ERM-M
Channel 3 V2006 manual Appendix B contains an example.

Channel 4 \/2007
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