
Ethernet

 Base 

Controller

User Manual

Manual Number  H24–EBC–M



WARNING

Thank you for purchasing automation equipment from Automationdirect.com, doing business as
AutomationDirect. We want your new DirectLOGIC 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. It is
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 not fault–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 or implied warranty of fitness
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 to improve 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.

Trademarks
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 2004, 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 l’équipement d’automatisation de Automationdirect.com�, en faisant des affaires
comme AutomationDirect.  Nous tenons à ce que votre nouvel équipement d’automatisation DirectLOGIC 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 l’utiliser.

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

Vous devez, à tout le moins, respecter toutes les sections applicables du Code national de prévention des incendies, du
Code national de l’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 à déterminer les codes ainsi que
les normes à respecter pour assurer une installation et un fonctionnement sûrs.

L’omission de respecter la totalité des codes et des normes applicables peut entraîner des dommages à l’équipement ou
causer de graves blessures au personnel. Nous ne garantissons pas que les produits décrits dans cette publication
conviennent à votre application particulière et nous n’assumons aucune responsabilité à l’égard de la conception, de
l’installation ou du fonctionnement de votre produit.

Nos produits ne sont pas insensibles aux défaillances et ne sont ni conçus ni fabriqués pour l’utilisation ou la revente en tant
qu’équipement de commande en ligne dans des environnements dangereux nécessitant une sécurité absolue, par
exemple, l’exploitation d’installations nucléaires, les systèmes de navigation aérienne ou de communication, le contrôle de
la circulation aérienne, les équipements de survie ou les systèmes d’armes, pour lesquels la défaillance du produit peut
provoquer la mort, des blessures corporelles ou de graves dommages matériels ou environnementaux (”activités à risque
élevé”). La société  AutomationDirect nie toute garantie expresse ou implicite d’aptitude à l’emploi en ce qui a trait aux
activités à 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 à nous téléphoner au
770–844–4200.

Cette publication s’appuie sur l’information qui était disponible au moment de l’impression. À la société AutomationDirect,
nous nous efforçons 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 être offertes dans certaines
versions révisées du produit.

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

Copyright 2004, Automationdirect.com�  Incorporated
Tous droits réservés

Nulle partie de ce manuel ne doit être copiée, reproduite ou transmise de quelque façon que ce soit sans le consentement
préalable écrit de la société Automationdirect.com� Incorporated. AutomationDirect conserve les droits exclusifs à
l’égard de tous les renseignements contenus dans le présent document.
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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, 
Rev A

08/02 Minor changes
Updated for NetEdit 2.4

3rd Edition 11/04 Added H2–EBC100
Updated for NetEdit3
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Ethernet Base Controller Modules, 3rd Edition, 11/04

Manual Overview

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 I/O 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 I/O Server or DirectLOGIC PLCs/WinPLC
using the Ethernet Remote Master (ERM) module

• Automationdirect DirectLOGIC DL205 or DL405 I/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.

Overview of this
Manual

Other Reference
Materials

Who Should Read
This Manual

Technical Support
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Conventions Used

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. 

When you see the “notepad” icon in the left–hand margin, the paragraph to its
immediate right will be a special note.
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
its immediate right will be a warning. This information could prevent injury, loss of
property, or even death (in extreme cases). 
The word WARNING: in boldface will mark the beginning of the text.

The beginning of each chapter will list the
key topics that can be found in that
chapter.

1
Key Topics for 
Each Chapter
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Ethernet Base Controller Overview
The Ethernet Base Controllers provide a low-cost, high-performance Ethernet link
between a network master controller and an Automationdirect DL205/405 I/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 I/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 at the 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.

OR

EBC

EBC

EBC

Operator Interface

Serial

Ethernet
Hub

DirectLogic PLC/
WinPLC with ERM PC–based Control System

OR

MODBUS TCP/IP Masters
(H2–EBC100 only)

Example EBC Systems: Various Masters with EBC Slaves

All H2/H4 Series EBC’s

UDP/IP, IPX
10Mbps

H2–EBC100

TCP/IP, UDP/IP, IPX
MODBUS TCP/IP
10/100Mbps

EBC

I/O Values Stored
in Cache Memory
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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.

RJ45 Port

H2–EBC 10BaseT
H2–EBC100 10/100 BaseT

ST bayonet
for 10Base-FL

RJ12
Serial
Port

H2–EBC(100) H2–EBC–F

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
supplies.

RJ45 Port
for 10Base-T

ST bayonet
for 10Base-FL

RJ12
Serial
Port

H4–EBC H4–EBC–F

RJ12
Serial
Port

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.

Industry Standard
Ethernet

H2–EBC(100) and
H2–EBC–F

H4–EBC and
H4–EBC–F

RS232C 
Serial Port
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Installing the
H2–EBC(100), H2–EBC–F
or H4–EBC(–F)

In This Chapter. . . .
— Network Identifiers
— Setting the Module ID
— The H2 Series EBC DIP Switch
— The H4 Series EBC DIP Switch
— Inserting the H2 Series EBC into the Base
— Inserting the H4 Series EBC into the Base
— DL205 Power Wiring and Grounding
— H4–EBC(–F) Power Wiring and Grounding
— 10BaseT/100BaseT Network Cabling
— 10BaseFL Network Cabling
— Maximum Ethernet Cable Length
— Calculating the Power Budget for the H2 Series EBCs
— Power Consumption Chart (DL205 Modules)
— Calculating the Power Budget for the H4 Series EBCs
— Power Consumption Chart (DL405 Modules)
— DL405 Local and Expansion I/O
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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)
• IP 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.

There are several methods for setting the Module ID:
• The DIP switch on the EBC module
• 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)
We recommend using the DIP switch to set the Module ID because the DIP switch is
simple to set, and the Module ID can be determined by looking at the physical
module, without reference to a software utility.
You can use the DIP switch to set the Module ID to a number from 1 – 63. Do not use
Module ID 0 for communications.
If the DIP switch is set to a number greater than 0, the software tools are disabled
from setting the Module ID. The software tools will only allow changes to the
Module ID if the DIP switch setting is 0 (all switches OFF).
The DIP switch settings are read only at powerup. You must cycle power if you
change the DIP switches.
Software changes to the Module ID do not require cycling power. To set the Module
ID 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.

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.

Several Methods
for Setting 
Module ID

Setting Module ID
with DIP Switches

Setting Module ID
with Software Tool
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The H2 Series EBC DIP Switch
The EBC DIP switch contains eight individual switches, but only six of these are
active. You will find that the printed circuit board is labeled 0 – 7. 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 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 ( ).

ON

01234567

Not Used
(32)(16) (8) (4) (2) (1)

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

H2 Series EBCs

202122232425
.... . .

.... . .
Binary Value

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.

The H2–EBC(100)
& H2–EBC–F 
DIP Switch
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The H4 Series EBC DIP Switch
The EBC DIP switch contains eight individual switches, but only six of these are
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 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 ( ).

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

202122232425
.... . .

.... . .

Not Used

0
1

2
3

4
5

6
7

(32)(16) (8) (4) (2) (1)

H4 Series EBCs

Binary Value

ON OFF

The Module ID equals the sum of the binary values of the individual switches set in 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 5 to
the ON position. The DIP switch must be set to a number greater than zero.

The H4–EBC(–F)
DIP Switch
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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.

Align the EBC module with
grooves in the base and slide it in.

Push the retaining clips
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.

Spring loaded
securing screw
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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.

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
able to use larger wiring depending on
the type of wire used, but 16 AWG is the
recommended size. Do not overtighten
the connector screws; recommended
torque value is 7.81 pound-inches (0.882
N•m).

NOTE: You can connect either a 115
VAC or 220 VAC supply to the AC
terminals. Special wiring or jumpers are
not required as with some of the other
DirectLOGIC products.

110/220 VAC Base Terminal Strip

125 VDC Base Terminal Strip12/24 VDC Base Terminal Strip

85 – 264 VAC

G

24 VDC OUT
0.3A–

+

LG

G

LG

12 – 24 VDC
+

–

115 – 264 VDC

G

24 VDC OUT
0.3A–

+

LG

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.

Base Wiring
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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 I/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.

WARNING: Damage will occur to the power supply if 220 VAC is connected to the
terminal connections with the 115 VAC jumper installed. Once the power wiring is
connected, install the protective cover to avoid risk of accidental shock.

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.

Install jumper for 110 VAC,
leave off for 220 VAC.
See Warning above.

110/220 VAC
Terminal Strip

Relay

24V Auxiliary
Power

Logic Ground

Chassis
Ground

110/220
Voltage Select

AC Line

AC Neutral

Install jumper between logic
and chassis ground for best

noise immunity if using
D4–0X–1 type base.

EBC Wiring
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10BaseT/100BaseT Network Cabling

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

H4–EBC

RJ45
for
10BaseT

RJ12
Serial
Port
RS232

RJ12
Serial
Port
RS232

RJ45
for
10BaseT

H2–EBC(100)

The 10BaseT and 100BaseT EBCs have an eight-pin modular jack that accepts
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
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.

RJ45 RJ45

TD–   2
TD+ 1

RD+ 3
4
5

RD–   6
7
8

GRN

GRN/WHT

OR/WHT
OR

BLU
BLU/WHT

BRN/WHT
BRN

GRN
GRN/WHT

OR/WHT

OR

BLU
BLU/WHT

BRN/WHT
BRN

Patch (Straight–through) Cable

2   
1   

3   
4
5
6   
7
8

RJ45 RJ45

TD–   2
TD+   1

RD+   3
4
5

RD–   6
7
8

GRN

GRN/WHT

OR/WHT
OR

BLU
BLU/WHT

BRN/WHT
BRN

GRN

GRN/WHT

OR/WHT
OR

BLU
BLU/WHT

BRN/WHT
BRN

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

Crossover Cable

EBC HUB EBC PC

2   TD–
1   TD+

3   RD+
4
5
6   RD–
7
8

TD–   

TD+   

RD+   
RD–   

NOTE: See page 2–10 for 10/100BaseT distance limitations.

EBC Supports Two
Standards

10/100BaseT
Connections

3 4 5 621 87

8-pin RJ45 Connector
(8P8C)

10/100BaseT
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10BaseFL Network Cabling
Two types of EBC modules are available. One type supports the Ethernet
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.

H4–EBC–F

RJ12
Serial
Port
RS232

ST-style
Bayonet
for
10BaseFL

RJ12
Serial
Port
RS232

ST-style
Bayonet
for
10BaseFL

H2–EBC–F

Each module has two ST-style bayonet connectors. The ST-style connector uses a
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.

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.

Transmit

Receive

Multimode Fiber Optic (MMF) Cable

62.5/125 MMF cable with
bayonet ST-style connectors

Transmit Transmit

Receive Receive

Connecting your fiber optic
EBC to a network adapter
card or fiber optic hub

NOTE: See page 2–10 for 10BaseFL distance limitations.

EBC Supports Two
Standards

10BaseFL
Connections

Fiber Optic Cable

Fiber Optic Module
ST Connector
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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.

100 meters
(328 feet)100 meters

(328 feet)

100 meters
(328 feet)

100 meters
(328 feet)

100 meters
(328 feet)

Repeaters
Between

10/100BaseT Distance Limitations

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.

2,000 meters

Repeaters
Between

10BaseFL Distance Limitations

2,000 meters

2,000 meters
(6,560 feet)2,000 meters

2,000 meters

(6,560 feet)

(6,560 feet)(6,560 feet)

(6,560 feet)
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Calculating the Power Budget for the DL205 with H2 Series EBCs

When determining which I/O modules you will be using in the DL205 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
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.

WARNING: It is extremely important to calculate the power budget. 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 table shows the amount of electrical current available at the two
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

The chart on the next page shows the maximum amount of electrical current
required to power each of the DL205 EBC or I/O modules. Use these values when
calculating the power budget for your system.

Managing your
Power Resource

EBC Power
Specifications

Module Power
Requirements
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Power Consumption Chart (DL205 Modules)
Device 5VDC Base

Power Required
External Power
Required

Relay Output
Modules

5VDC Base
Power Required

External Power
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

D2–16NA 100 0 EBCs and Specialty Modules

DC Output Modules D2–08SIM 50 0

D2–04TD1 60 20 H2–EBC 320 0

D2–08TD1(–2) 100 0 H2–EBC100 350 0

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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The following example shows how to calculate the power budget for the DL205
system.

Base #

          1           

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

Available
Base Power

D2–09B–1 2600 300

EBC H2–EBC +  320 +      0

Slot 0 D2–16ND3–2 +  100 +      0

Slot 1 D2–16NA +  100 +      0

Slot 2 D2–16NA +  100 +      0

Slot 3 F2–04AD–1 +    50 +    80

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 
(OI, 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, I/O 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. Subtract the 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 I/O.

Power Budget
Calculation
Example
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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 
(OI, 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, I/O 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. Subtract the 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 I/O.

Power Budget
Calculation
Worksheet
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Calculating the Power Budget for the H4 Series EBCs

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 I/O 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 correctly. 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 I/O modules that require 24VDC.

CPUs 5VDC Current
Supplied in mA.

Auxiliary 24VDC Power
Source Current
Supplied in mA.

H4–EBC 3680 400

H4–EBC–F 3550 400

Expansion Units 5VDC Current
Supplied in mA.

Auxiliary 24VDC Power
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.

Managing your
Power Resource

EBC and
Expansion Base
Power
Specifications

Module Power
Requirements
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Power Consumption Chart (DL405 Modules)

Device 5V Current
Required (mA)

External 24V
Current Req. (mA)

Device 5V Current
Required (mA)

External 24V
Current Req. (mA)

I/O Bases AC Output Modules

D4–04B, D4–04BNX,
D4–04B–1

80 None D4–08TA 250 None

D4–06B, D4–06BNX,
D4–06B–1

80 None D4–16TA 450 None

D4–08B, D4–08BNX,
D4–08B–1

80 None Relay Output Modules

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

D4–32ND3–2 150 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
including loads)

F4–04DAS–2 60 60 per circuit

D4–64TD1 800 (max) None

Specialty Modules

D4–HSC 300 None

D4–16SIM 150 None

H4–CTRIO 400 None
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The following example shows how to calculate the power budget for the DL405
system.

Base #

          1
Module Type 5 VDC (mA)

Auxiliary
Power Source
24 VDC Output (mA)

EBC/
Expansion
Unit

H4–EBC 3680 400

Slot 0 D4–16ND2 +  150 +      0

Slot 1 D4–16ND2 +  150 +      0

Slot 2 D4–02DA +  250 +  300

Slot 3 D4–08ND3S +  100 +      0

Slot 4 D4–08ND3S +  100 +      0

Slot 5 D4–16TD2 +  400 +      0

Slot 6 D4–16TD2 +  400 +      0

Slot 7 D4–16TR + 1000 +      0

Base D4–08B +   80 +      0

Other 
(OI, 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, I/O 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. Subtract the 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 I/O.
You may need to add expansion bases to accommodate your current
requirements.

Power Budget
Calculation
Example
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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 
(OI, etc.)

Maximum Power Required

Remaining Power Available

1. Using the tables at the beginning of the Power Budgeting section of this
chapter fill in the information for the EBC/Expansion Unit, I/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.

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. Subtract the 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 I/O.
You may need to add expansion bases to accommodate your current
requirements.

Power Budget
Calculation
Worksheet
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DL405 Local and Expansion I/O

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

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 I/O points .
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EBC

Use local expansion bases when you need more I/O points or a greater power
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 I/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.
The H4–EBC(–F) supports one local base and a maximum of three expansion
bases.

The H4–EBC(–F)
supports up to three

expansion bases.

Local Base and I/O

Local Expansion
Base and I/O
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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.

You can install 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.

Click on the Essential Tools button. The following window will be displayed.

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).

Installing NetEdit3
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There are three methods to launch 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

Starting NetEdit brings up the screen below. All NetEdit3 functions are accessed
from this screen.

Launching
NetEdit3

The NetEdit3
Screen



U
si

ng
N

et
E

di
t3

In
st

al
la

tio
n 

an
d

S
af

et
y 

G
ui

de
lin

es
3–4

Using NetEdit3

Ethernet Base Controller Modules, 3rd Edition, 11/04

You may have already set up your PC with selected networking protocols for
Ethernet communications. If not, you will need to select the protocols now for
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.

→→

NOTE: We strongly recommend you load IPX protocol on your PC for the connection
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.

Adding Network
Protocol Support
to the NetEdit3 PC
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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
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.

In the upper left corner of the NetEdit3 screen, you will find buttons labeled IPX and
TCP/IP. The EBC module understands these protocols. Both protocols are
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
Protocol selection buttons in the upper
left corner of the NetEdit3 screen. The
choice you make here tells your PC
which protocol to send to the EBC to
link NetEdit3 to the module. 

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.

Ethernet
Communication
Protocol
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The upper left section of the NetEdit3
screen displays the Ethernet
Address of the modules currently on
the network.

If modules are added or removed from
the network, click on the Scan Network
button to update the list.
Notice that the MAC Address is the
factory-assigned address that is on the
permanent label on the module.

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

NOTE: The Module window may list the MAC Addresses of devices not covered by
this manual.

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
on the NetEdit3 screen will display the
window to the right. This is an
alternative to using the Module Info or
EBC settings tabs (shown below) to
access the module’s configuration
settings. The settings are discussed
later in this section.

Ethernet Address

Module Type, IP
Address and ID
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This box is in the lower left section of the NetEdit3 screen.

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 middle section of the
NetEdit3 screen.

When the Module Info tab is selected, the
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.

When the EBC Settings tab is selected, the selected module’s
Configuration, Utilities and Firmware tools can be accessed.

Module Info>
General
Information

Module Info>
Ethernet Stats

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

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 not a 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.

Valid Client IP Address: 192.168.50.2

Example

Valid EBC IP Address: 192.168.55.5

Client Subnet Mask: 255.255.0.0

Valid EBC IP Address: 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.

IP Address
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Clicking the Serial Port button in the EBC
Settings>Configuration box brings up the
Serial Port Settings window below.

NOTE: The serial port has a fixed address of “1”. The port is intended to be used as a
single RS–232 slave device.

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

On the Serial Port Settings window, make
any necessary changes to the serial
communication parameters. After
making changes, be sure to click on the
OK button. Also, Be sure these
parameters match the parameters of the
serial device with which you are
communicating.

Note: Some PC-based Control software
packages may automatically overwrite
settings selected here. Refer to the
documentation for your PC-based
Control software.

EBC Settings>
Configuration>
Serial Port
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Firmware
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Clicking the Show Base Contents button in
the EBC Settings>Utilities box brings up
the Show Base Contents Window shown
below.

This function queries the EBC for a list of I/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 I/O modules connected to the EBC
controller. The Show Base Contents information can be saved as a (*.txt) file or
printed for reference or future use.

The functions in the Firmware box are used
to update the selected module’s Firmware
and Booter versions. The Restore Factory
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
updates are necessary.

Clicking on the either of the Update
buttons opens the appropriate EBC
folder within the Images folder, which
is created during the install of
NetEdit3. The Images folder is located
in the same folder as NetEdit3.exe.
Each module folder contains the
module’s firmware and boot loader
files. The next section discusses
keeping the firmware files up to date.
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The Live Update will retrieve the latest firmware
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.

When you click the Go! button
on the Live Update window,
NetEdit3 will compare the
version information of the files
on the Host Engineering web
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
listed devices.

The F, B, and C columns are provided
to signify potential issues with
devices on the network. 

The “F” column will display an
asterick beside any device whose
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

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 I/O are
self-configuring and do not require this additional step.

Clicking the I/O Base button in the EBC
Settings>Configuration box brings up the
Base Configuration window below.

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.

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.

EBC Settings>
Configuration>
I/O Base

Configuring
Analog Modules

Configuring the
High Speed
Counter Module
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Locating the Ethernet Address Label

Host Auto Prod
H4–EBC
00 E0 62 00 00 85

Host Auto Prod
H2–EBC
00 E0 62 00 00 84

Factory-assigned Ethernet Address

A unique Ethernet Address is assigned to each module at the factory and cannot be
changed. It is a twelve digit number, and it is printed on a label permanently attached
to the EBC module. NetEdit recognizes the Ethernet Address

Ethernet Address
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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.

The MODBUS messaging service provides a Client/Server communication
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

Request Indication

Confirmation Response

The H2–EBC100
is an example of a Server

Client / Server Model

A typical MODBUS TCP/IP frame consists of the following fields:

MBAP HEADER FUNCTION DATATCP HEADER

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)

This header provides some differences compared to the MODBUS RTU application
data unit used on serial line:

Client / Server
Model

Protocol
Description
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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.

• All 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 in the
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
data in 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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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 Code

Function

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

Modbus Data Type (Bit)
H2–EBC100

Modbus Data Type (Bit)
Range (Decimal)          Points Memory Type Access

Coil
1 – 1024 1024 Discrete Output R/W

     Coil
1025 – 10000 – Reserved –

Input
10001 – 11024 1024 Discrete Input R only

    Input
11025 – 20000 – Reserved

Modbus Data Type (Word)Modbus Data Type (Word)
Range (Decimal) Words

(16– bit)
Channel
(32– bit)

Memory Type

Analog Input 30001 – 30512 512 256 Analog Input Register R only

Input Register
Input Register 30513 – 32000 – – Reserved –

Input Register
Bit Input Register 32001 – 32064 64 32 Discrete Input Bit

Register
R only

Input Register 32065 – 37000 – – Reserved –

Analog output 40001 – 40512 512 256 Analog Output 
Register

R/W

Hold Register
Hold Register 40513 – 42000 – – Reserved –

Hold Register
Bit Output 
Register

42001 – 42064 64 32 Discrete Output Bit
Register

R/W

Hold Register 42065 – 44000 – – Reserved –

Note: NetEdit3 Show Base Contents function will list the MODBUS addressing for each I/O
module on the base. For the analog I/O, the module Configuration Data registers are also
listed. Refer to Chapter 3 for information on NetEdit3.
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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
data type into the 411000 range for clients/masters that only support function code 3.
These ranges are word level data only.

Modbus 
Word Data Type

H2–EBC100
Word Data Type

Range (Decimal)          Words Memory Type Access

Coil
411000 – 411063 64 Discrete Output R/W

     Coil
411064 – 411124 – Reserved –

Input
411625 – 411688 64 Discrete Input R only

    Input
411689 – 412062 – Reserved

Modbus Worf Data TypeModbus Worf Data Type
Range (Decimal) Words

(16– bit)
Channel
(32– bit)

Memory Type

Analog Input 412251 – 412762 512 256 Analog Input Register R only

Input Register
Input Register 412763 – 414250 – – Reserved –

Input Register
Bit Input Register 414251 – 414314 64 32 Discrete Input Bit

Register
R only

Input Register 414315 – 419250 – – Reserved –

Analog output 40001 – 40512 512 256 Analog Output 
Register

R/W

Hold Register
Hold Register 40513 – 42000 – – Reserved –

Hold Register
Bit Output 
Register

42001 – 42064 64 32 Discrete Output Bit
Register

R/W

Hold Register 42065 – 44000 – – Reserved –
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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 – IO 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/O Module ID’s 37101 – 37108
(419351 – 419358)*

8 
(1 word
per slot)

I/O module ID numbers per slot 
location

R only

37133 – 37200
(419359 – 419450)

– Reserved –

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

R only

37329 – 37400
(419483 – 419650)

– Reserved –

*For clients that only support function code 3 to read word data.



F
or

 H
2–

E
B

C
10

0
M

O
D

B
U

S
 T

C
P

/IP

4–8
MODBUS TCP/IP

Ethernet Base Controller Modules, 3rd Edition, 11/04

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 0: 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 –

I/O 
Module Status

37401 – 37560
(419651 – 419810)*

160

(20 words
per slot)

1 – Flags with bits indicating presence of Error, Warning, Info
Values

Bit 0: 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
(Decimal)

Description

E0 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–
E216

Unused analog input channels exist at channel xx (1–16), where xx = Value –200.
(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
(Decimal)

Description

E32–
E63

Bitwise error where bit 5 is always SET. Look at bit 0 thru bit 4 to get a possible list of errors. Example 34
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.

E122 Unused analog input channels exist.

E139 Broken transmitter on one of the analog input channels.

E142 Channel failure.

E200–
E216

Unused analog input channels exist at channel xx (1–16), where xx = Value –200.
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HTML Configuration

In This Chapter. . . .
— H2–EBC100 DHCP
— Disabling DHCP and Assigning a Static IP Address
— Using HTML Configuration


