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Changes are periodically made to the product and these changes will be incorporated into
new editions of this manual. Digital Horizon Solutions, LLC shall not be liable for errors
contained herein or for any consequential damages connected with the use of this material.

Copyright and Protective Notices

1. The copyright of this document and the associated drawings is the property of Digital
Horizon Solutions, LLC, and is issued on condition that it is not copied, reprinted or
reproduced, nor its contents disclosed, either wholly or in part, without the consent in writing
of, or in accordance with the conditions of a contract with Digital Horizon Solutions, LLC.

2. The publication of information in this document does not imply freedom from patent or
other protective rights of Digital Horizon Solutions, LLC, or others.

3. Performance figures and data quoted in this document are typical, and must be specifically
confirmed by Digital Horizon Solutions, LLC before they become applicable to any tender,
order or contract.
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Select Backaground Color For De-activated Event from a Control Point
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Windows Services =i {755
Application Server

The Application Server is the heart of the Eclipse 700™ system. It is the only component that communicates
directly with the database engine. It is a TCP socket server that accepts connections from both the gateways
and clients and provides a generic transport mechanism for any .NET class object, collection of those objects,
or file. It uses the System.Reflection namespace to interrogate the transport objects in real-time and
determines which stored procedures are to be executed. It also controls which clients have access to data
and routes messages from the gateways to the correct clients. All communication is handled asynchronously

and has the following options on encryption from the System.Security.Cryptography namespace:

No Encryption

RC2

DES

TripleDES (128 or 192 bit keys)
AES/Rijndael (128, 192, or 256 bit keys)

Both clients and gateways can be configured for DHCP as the Application Server tracks each incoming
connection by its current IP Address. Since only .NET class objects are transported over the network socket
connection, there is no need for any database knowledge at either the client or the gateway. This not only

provides an increased level of security to the database but also requires only a SQL client license for the
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Application Server and not for each gateway/client connection. In addition, the optional encryption on every
network packet provides a secure Internet connection without the need for specialized hardware or VPN client

software.
Gateway

Gateway Service

The Gateway is the software service component that communicates with the field hardware and the
Application Server. It receives .NET class objects for the hardware that it is responsible for servicing. All
transactions generated by the hardware are formatted into a .NET class object for transport back to the

Application Server.

The service can reside on the same machine as the application server, another machine on the network, or
across the Internet. The service supports static IP Addresses as well as the default of DHCP. Currently, the
Gateway supports two different types of hardware. Both of these are from Mercury Security Corporation.
Although similar in features, each hardware type has a different number of inputs, outputs, and readers for

each panel.

Each hardware type also has a different set of support libraries from Mercury Security Corporation. These
libraries (C++ DIIs) handle the communication to the physical hardware and have been wrapped into a .NET
class that is included in the Gateway service. Each hardware type has a slightly different version of the

Gateway service yet both receive and output the exact same objects.
PR ’ﬁl

HeFe!
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» Windows Server 2003, Standard x64 Edition
» Windows Server 2003, Enterprise x64 Edition
* Windows Server 2003, Datacenter x64 Edition
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# Eclipse 700 Software Suite - InstallAware Wizard Bl=]
o

- Digital Horizon Solutions

Eclipse 700 Software

Install Eclipse 700 Scftware Suite

Click the button on the left to install Eclipse 700
Software Suite.

Resources on This CD

Technical Reference Manual. Requires Adobe
Acrobat Reader.

Online Resources
Q Website Please wisit our ws_:bsn:e for more information on our
products and services.
Use our support resources for technical assistance
kg Support with Eclipse 700 Software Suite.

Eﬁf—i “Install” %’?E",?U* (BRI

-30-



# Eclipse 700 Software Suite - InstallAware Wizard A=

F W ___ Digital Horizon Solutions

Eclipse 700 Software

Application Server with SQL Server 2005 Express

Installs the Eclipse Application Server with SQL
# Install i Server 2005 Express Edition.

Application Server (use Existing SQL Server)

£ Installs the Eclipse Application Server with SQL
+ Install Server. Requires the existence of SQL 2000/2005.

Gateway - AP Series

- Installs the Eclipse Gateway Service driver for
# Install Mercury Security AP-Series hardware.

Gateway - SCP Series

- Installs the Eclipse Gateway Service driver for
# Install Mercury Security SCP-Series hardware.

Graphic User Interface Client

f? Install Inztalls the client Graphic User Interface

Report Designer Client

5’/ Install Installs the Report Viewer/Designer
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NOTE : SPM £32 $# {3V 37 » Gateway Service i' ¥ #8= AHfE[V SPM(AP » SCP ¥ EP) » /= % SPM
R R R S

Intelligent Controllers

RS-485 |Biometric
Reader |[Template Asset
Communications |Memory |Power Readers |Inputs |Outputs |port Management | Tracking
RS-232 RS-485
Lantronix 10- 28
AP-SPM [Interface 1 Mb VDC 2 4 2 Yes Yes Yes
RS-232 RS-485
Lantronix 12 vDC
SPM-C Interface 512 Kb |12VAC |0 0 0 No No No
1Mbto |12VDC
SPM-S RS-232 RS-485 |4 Mb 12VAC |0 0 0 No No No
RS-232 RS-485
Lantronix
Interface
Redundant 1Mbto |12VDC
SPM-E Host Port 8 Mb 12VAC |0 0 0 No Yes Yes
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RS-232 RS-485

Lantronix
Interface
Redundant
Host Port
Onboard 10-28
EP-2500 |Ethernet 12 Mb VDC 0 0 0 No Yes Yes
RS-232 RS-485
Lantronix
Interface
Onboard 10-28
EP-1502 |Ethernet 6 Mb VDC 2 8 4 Yes Yes Yes
Interface Panels
RS-485
Communications Power Readers |Inputs|Outputs |Reader port |Intelligent Controller
AP-DDM  |2-wire RS-485 10-28 VDC |2 4 2 Yes AP-SPM
AP-ICM 2-wire RS-485 10-28VDC|0 8 0 No AP-SPM
AP-OCM |2-wire RS-485 10-28VDC|0 0 8 No AP-SPM
SPM-C, SPM-S,
2-wire RS-485 12vDC SPM-E, EP-2500,
DDM 4-wire RS-485 12VAC 2 8 6 Yes EP-1502
SPM-C, SPM-S,
2-wire RS-485 12 VvDC SPM-E, EP-2500,
ICM 4-wire RS-485 12 VAC 0 16 2 No EP-1502
SPM-C, SPM-S,
2-wire RS-485 12 VvDC SPM-E, EP-2500,
OCM 4-wire RS-485 12 VAC 0 0 16 No EP-1502
SPM-C, SPM-S,
SPM-E, EP-2500,
SDM 2-wire RS-485 12 VDC 1 2 2 No EP-1502
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In any distributed architecture, communications between different components of thesystem are critical to the reliability
and scalability of the system. The communications infrastructure must also be robust and able to handle different
payloads easily. The communication components of the Eclipse™700 system achieve that goal by providing a generic
communications framework between the Application Server, Clients, and Gateways. In addition, the Gateways provide

a reliable infrastructure to the field hardware which has its own robust communications.
Application Server 2 Clients % Gateways I [ifvi|F

TCP socket server that accepts connections from both the gateways and clients and provides a generic transport

mechanism for any .NET class object, collection of those objects, or file.

Both Clients and Gateways can be configured for DHCP as the Application Server tracks each incoming connection by
its current IP Address. Note that Clients send commands to the Gateways though the Application Server. Clients and
Gateways do not communicate directly with each other, as all communications must go through the Application Server.
The default TCP port that a client uses is port 11000.

The default can be changed via XML configuration files, but must be done so at both the Application Server and the
Client.
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API
Overview

The Eclipse 700™ system is a suite of software applications and services that provide configuration and
monitoring of physical facility security including access control, intrusion detection, and automation. The

software is based on the Microsoft .NET 1.1 framework and is written in VB.Net using Visual Studio 2003.

The software can be logically broken down into 4 major components. These are the database engine,

application server, gateway, and client.

The Application Server is the heart of the Eclipse 700™ system. It is the only component that communicates
directly with the database engine. It is an asynchronous, TCP socket server that accepts connections from
both the gateways and clients and provides a generic transport mechanism for any .NET class object,

collection of those objects, or file.

Both clients and gateways can be configured for DHCP as the Application Server tracks each incoming
connection by its current IP Address. Since only .NET class objects are transported over the network socket

connection, there is no need for any database knowledge at either the client or the gateway.

The Gateway is the software service component that communicates with the field hardware and the
Application Server. It receives .NET class objects for the hardware that it is responsible for servicing. All
transactions generated by the hardware are formatted into a .NET class object for transport back to the
Application Server. The service can reside on the same machine as the application server, another machine
on the network, or across the Internet. The service supports static IP Addresses as well as the default of
DHCP. Currently, the Gateway supports two different types of hardware. Both of these are from Mercury
Security Corporation. Although similar in features, each hardware type has a different number of inputs,
outputs, and readers for each panel. Each hardware type also has a different set of support libraries from
Mercury Security Corporation. These libraries (C++ DIIs) handle the communication to the physical hardware
and have been wrapped into a .NET class that is included in the Gateway service. Each hardware type has a

slightly different version of the Gateway service yet both receive and output the exact same objects.

The clients in the Eclipse 700™ system are software applications or services that connect to the Application
Server for the purpose of configuration and monitoring. The clients have no database knowledge or database
drivers, communicate only with the Application Server, and perform all communications asynchronously.
There are a number of different clients available:

* User Interface Client

 Report Client

* PhotolD Client
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» Mapping Client

* NVR Integration Client (service based)

All clients perform the same initial steps of connecting to the Application Server and requesting certain objects.
Each client provides a login/password for authentication and is then assigned a session identifier that is used
for the length of the connection. The Application Server controls the information presented to each client
through the login information. This includes the authorized hardware, routing of messages, and filtering of

messages.

Required References

In order to integrate an application with the Eclipse™ 700 framework, you will need to add the following

references to your VB.NET solution.

+ ClientSocketServices.dll
- DHS.dII

« DHS_Commands.dll

+ SocketServices.dll

- Utility.dll

After you have added the above references, each class that will be using any of the functions or event

handlers should have this code at the beginning of the class:

Imports ClientSocketServices
Imports DHS_Commands
Imports DHS

Imports Utility

Imports SocketServices

The DHS_Commands reference and Imports declaration are only needed if you are receiving messages from

or sending messages to a Gateway Service.

In the declarations section, add the following lines:

Public WithEvents AppServer As New ClientAppServer
Public Token As LoginToken

You will also need to add this subroutine in the constructor region of your main form class if you have a

separate login form:
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Public Sub New(ByVal clienttoken As LoginToken)
MyBase.New()
"This call is required by the Windows Form Designer.
InitializeComponent()
Token = clienttoken
AppServer = New ClientAppServer(Token, True)
End Sub

Methods

The following methods are called by the client on the Appserver object.

Public Sub New(ByVal clienttoken As LoginToken, ByVal Optional AlreadyAuthenticated As Boolean =
False)

Public Sub CardholderPhotoRetrieve(ByVal rPhoto As CardholderPhoto)

Public Sub CardholderPhotoSave(ByVal rPhoto As CardholderPhoto)

Public Function CreatePanel(ByVal panel As Panel) As Object

Public Function Delete_Aysnc(ByVal obj As Object) As Object

Public Sub GetCardholderinfo_ByAccessGroup(ByVal accessGroupID As String)

Public Sub GetCardholderinfo_ByNumber(ByVal cardnumber As Long)

Public Sub GetConnectedUsers()

Public Function GetGatewayTree(ByVal id As String, ByVal Optional ForGateway As Boolean = False)
As Object

Public Sub GetNextSequentialCardnumber(ByRef rCredential As Credential)

Public Sub GetUniquePin(ByVal pinLength As Integer)

Public Function Login(ByVal Optional AlreadyAuthenticated As Boolean = False) As Boolean

Private Sub RecieveObject(ByVal rr As RemoteRequest)

Public Function Retrieve(ByVal id As String, ByVal objType As Type, ByVal Optional getChildren As
Boolean = False) As Object

Public Function RetrieveChannels_ByGateway(ByVal GatewayID As String) As Object

Public Function RetrieveCollection(ByVal collectionType As Type) As Object

Public Function RetrieveCollection_BySPM(ByVal SPMID As String, ByVal collectionType As Type) As
Object

Public Sub RunReport(ByVal rReportDef As ReportDefinition)

Public Function Save_Aysnc(ByVal obj As Object) As Object

Public Sub SearchCardholders(ByVal first As String, ByVal middle As String, ByVal last As String)
Public Sub SendCommand(ByVal cmd As baseCommand)

Public Sub SendGatewayMessage(ByVal msg As Message)
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Public Function SendRequest(ByVal request As RemoteRequest) As Boolean
Public Sub SendStatusMessage(ByVal msg As StatusMessage)
Public Sub UpdatePassword(ByVal newPassword As String)

Login

In order to connect to the Application Server and retrieve/save objects, you will need to pass a token to the
Application Server for authentication. If authentication is successful, then the socket connection is assigned a
unique session identifier that is used for all communications until the session ends. The code below shows

how to create and connect to the Application Server.

Option Explicit On
Imports SocketServices
Imports ClientSocketServices
Imports DHS
Public Class yourclassname
Dim WithEvents AppServer As ClientAppServer
Dim Token As New LoginToken
Dim handler As New LoginHandler
Token = handler.RequestLogin( _
txtUser. Text(), _
txtPassword.Text(), _
localPort:=12000, _
serveraddress:=strServerAddress, _
serverLoginPort:=11000, _
timeoutinSeconds:=10)
If Token.Authenticated Then
AppServer = New ClientAppServer(Token, True)
AppServer.RetrieveCollection(GetType(Gateways))
End If
End Class

Retrieving Objects

The methods available at the Application Server are written to pass and return generic objects when retrieving

an object or collection of objects. The code below shows an example of retrieving the gateways collection.

AppServer.RetrieveCollection(GetType(Gateways))
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The Application server asynchronously returns a Gateways collection object which is handled in the

AppServer.ReceiveRequest event.

Private Sub ReceiveMessage(ByVal rr As RemoteRequest) Handles AppServer.ReceiveRequest
If TypeOf (rr.TransferObject) Is Gateways Then
‘Object returned a collection of Gateway object
End if

End Sub

Note: The AppServer.Retrieve and AppServer.RetrieveCollection methods return only the objects the current

user session is authorized for if the current user session is not a system administrator session.

Saving Objects

There is only one method for saving an object or collection of objects and that method is executed
asynchronously and the result is also returned asynchronously to all connected clients and gateways. This is
critical for each client to update its menus and the gateways to automatically handle the new or changed data.

An example of a save method call is shown in the code below.

AppServer.Save_Aysnc(objReader)

Saving a collection of objects is exactly the same as the code below illustrates.

AppServer.Save_Aysnc(objCollSchedule)

There are special cases where a different object is created and sent to the gateways. These cases all involve
the cardholderdownload object. This object is created when a cardholder, credential, or
accessgroupaccesslevel objects are saved. The original object is returned to all the clients and the

cardholderdownload object is created and sent to the gateways.

Receiving Messages

Messages generated by the gateways are sent to the Application Server where they are stored in the
Messages table and then sent to the connected clients. This is done in real-time with no polling for message
gueues and is also asynchronous. The clients receive messages as they happen and are handled in the same
way as any other object.

Private Sub ReceiveMessage(ByVal rr As RemoteRequest) Handles AppServer.ReceiveRequest

If TypeOf (obj.TransferObject) Is DHS_Commands.Message Then
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‘Handle the Message object here
End if
End Sub
The DHS_Commands.Message object contains everything the client needs to present the data to the end
user. It also includes a pathway back to the message source so override commands can easily be sent. The
structure of the object is as follows:
Public Structure sMessage
Public MessagelD as String
Public RoutelD as String
Public GatewayID as String
Public SPMID As String
Public ObjectID as String
Public MessageStatus as Integer
Public SerialNumber as Int32
Public SourceType as Int32
Public SourceNumber as Int32
Public TransType as Int32
Public Transcode as Int32
Public Description as String
Public MessageDescription as String
Public Detail as String
Public CardNumber as Integer
Public MessageType as Int32
Public TimeStamp_GMT as DateTime
Public TimeStamp_SPM as DateTime
Public TimeStamp_Server as DateTime
Public Statusl as Int32
Public Status2 as Int32
Public Priority as Int32
Public DeviceTypelD as String
Public CameralD as String
Public EnableSounds As Boolean
Public CardHolderID As String
Public AccessGrouplID As String
Public GatewayDescription As String
Public SPMDescription As String
End Structure
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Object Listing

All of the data that is transmitted over the network between the client and the application
server or the application server and the gateway is a .NET class object. The objects are

currently in the DHS.dIl are listed in the table below.

Object Name Description

AccessGroup The Access Group is linked to the cardholder and controls

where and when the cardholderisauthorized for entry.

AccessGroupAccessLevel This object associates the AccessGroup with a specific

AccessLevel on a specific SPM.

AccessGroups A collection of AccessGroup objects.

AccessLevel The Access Level is a collection an AccessLevelReaderSchedules
AccesslLevelReaderSchedule Represents a reader@schedule for the access level
AccesslLevelReaderSchedules A collection of AccessLevelReaderScheduleobjects

AccesslLevels A collection of AccessLevel objects

AppServerOption Reserved for Future Use

AppServerOptions A collection of AppServerOption objects

AreaControl Reserved for Future Use

AreaControls A collection of AreaControl objects

CardFormat The card format is assigned to an SPM and is the format

which the readers are configured to work with..

CardFormats A collection CardFormat objects.

CardhoderDownload This object is sent to the gateways on a Cardholder, Credential,

or AccessGroupAccessLevel save.
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CardHolder

CardholderInfo

CardholderInfos

CardholderPhoto

CardHolders

CardHolderTemplate

CardHolderTemplates

CardStatuss

CardTypes

Channel

Channels

Company

Companys

ControlPoint

The cardholder object has a credential collection and umerous

links to other objects. It is the top object in the hierarchy.

This object contains a limited subset of the cardholder object after a

search request. This object contains the search results.

A collection of Cardholderinfo objects Object Name Description

This object is one of the few that have a byte array property. That

property contains the bytes of the streamed photo file. The photo file

is named the Cardholder GUID and located in the Eclipse

700/Photos directory on the Application Server machine.

A collection of Cardholder objects

This object contains properties that are used when the user
clicks on the Add New button.

A collection of CardHolderTemplate objects CardStatus A
simple lookup table of a description and active flag in the
Cardholder menu.

A collection of CardStatus objects CardType The cardtype is the
facility code and card format assigned to the SPM. Each SPM
supports 8 card types.

A collection of CardType objects

The Channel object is used by the Gateway to create

communication ports that support the SPM.

A collection of Channel objects

A simple lookup table used in Cardholder menu.

A collection of Company objects

This object represents an output in the system.
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ControlPoints

CostCenter

CostCenters

Credential

Credentials

CustomField

CustomFields

Daylight

Daylights

Department

Departments

DeviceType

DeviceTypes

ExpirationReason

ExpirationReasons

Filter.

FilterMessageType

A collection of ControlPoint objects

A simple lookup table used in Cardholder menu.

A collection of CostCenter objects

Also known as a cardnumber, it contains additional information on

active status and default print.

A collection of Credential objects

A simple lookup table used in Cardholder menu.

A collection of CustomField objects

This object represents the DST rules for a specific SPM for a

calendar year. Each SPM supports 20 of these objects.

A collection of Daylight objects Object Name Description

A simple lookup table used in Cardholder menu.

A collection of Department objects

This object is associated with the field hardware and serves as

another distinction on the type of sensor.

A collection of DeviceType objects

A simple lookup table used in Cardholder menu.

A collection of ExpirationReason objects

The filter object is used to log only the selected events and not

broadcast the status changes to any client.

Represents an event type and acknowledge option
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FilterMessageTypes

Filters

Gateway

Gateways

Holiday

Holidays

IPAddressFilters

Location

Locations

MenuListltem

MenuListltems

MonitorPoint

MonitorPoints

NetworkCamera

NetworkCameras

Panel

Panels

A collection of FilterMessageType objects

A collection of Filter objects

The main object representing SPM’s and their children

A collection of Gateway objects

Represents a start date and a number of days to become a

holiday. Affects all schedule intervals on the same SPM

A collection of Holiday objects IPAddressFilter Reserved for

Future Use

A collection of IPAddressFilter objects

A simple lookup table used in Cardholder menu.

A collection of Location objects

Represents a specific menu

A collection of MenulListltem objects

Represents an input in the system

A collection of MonitorPoint objects

Represents a network camera in the system

A collection of NetworkCamera objects

This object is attached to the SPM and has the Monitor Point,

Control Point and Reader objects as children

A collection of Panel objects
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PhotolDLayout

file is in the byte array property.

PhotolDLayouts

Procedure

ProcedureAction

ProcedureActions

Procedures

Reader

ReaderLED

ReaderLEDs

Readers

ReaderSchedule

ReaderSchedules

Relationship

Relationships

ReportCardholder

ReportCardholders

ReportDefinition

The object represents a Layout template file used in PhotolD.

A collection of PhotolDLayout objects

This object represents the beginning of a macro for the SPM

These objects are attached to the Procedure object. Multiple

objects can be added to the same Procedure

A collection of ProcedureAction objects

A collection of Procedure objects

Represents a Reader in the system

Represents 1 of the 3 LED modes on the SPM

A collection of ReaderLED objects

A collection of Reader objects

This object is represents a reader at a specified schedule.

Multiple objects can be added to the Access Level object

A collection of ReaderSchedule objects

A simple lookup table used in Cardholder menu.

A collection of Relationship objects

A special object that is used to run reports on cardholders. It is

the search result.

A collection of ReportCardholder objects

The

The object that defines the type and parameters of the report.This

object determines what type of object (ReportCardholder or

ReportMessage) that is returned from the query.
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ReportDefinitions

ReportMessage

ReportMessages

Route

Routes

RouteUserAccountGroup

RouteUserAccountGroups

ScanTable

ScanTables

Schedule

Schedulelnterval

Schedulelntervals

Schedules

SPM

SPMHoliday

SPMHolidays

A collection of ReportDefinition objects

A special object that is used to run reports on messages. It is the

search result.

A collection of ReportMessage objects

The object is used to determine where to send messages

A collection of Route objects

Used by the Application server to determine if a login belongs to a

particular Route

A collection of RouteUserAccountGroup objects

Specifies the EOL values for an SPM

A collection of ScanTable objects

This object represents the parent object of schedule intervals.

Assigned to the SPM object

This object is the DOW and time of days designation. Multiple

objects can be added to the Schedule object

A collection of Schedulelnterval objects

A collection of Schedule objects

The object is attached to the Gateway and has the Panel,

Cardtype, Schedule, Holiday, Procedure, TriggerCondition

objects as children.

Reserved

A collection of SPMHoliday objects
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SPMs

State

States

TriggerCondition

TriggerConditions

UserAccount

UserAccountGroup

UserAccountGroupAccessGroup

UserAccountGroupAccessGroups

UserAccountGroupGateway

UserAccountGroupGateways

UserAccountGroups

UserAccountGroupSPM

UserAccountGroupSPMs

UserAccounts

UserAccountType

UserAccountTypeMenultem

A collection of SPM objects

A simple lookup table used in Cardholder menu.

A collection of State objects

Attached to the SPM, represents a condition at the SPM that

executes a Procedure

A collection of TriggerCondition objects

The object represents the login user

The group that the UserAccount object is assigned

This object represents a user account and access group

assignment used to control which access groups are shown to

a particular login.

A collection of UserAccountGroupAccessGroup objects

This object represents a user account and gateway assignment

used to control which gateways are shown to a particular login.

A collection of UserAccountGroupGateway objects

A collection of UserAccountGroup objects

This object represents a user account and SPM assignment used to

control which SPMs are shown to a particular login.

A collection of UserAccountGroupSPM objects

A collection of UserAccount objects

A simple list of account types

The object control the type of menu items shown to a login
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UserAccountTypeMenultems

UserAccountTypes

UserGroup

UserGroups

UserMessage

UserMessages

UserSession

UserSessions

A collection of UserAccountTypeMenultem objects

A collection of UserAccountType objects

This object controls which gateways are shown, spms, routes, and

access groups.

A collection of UserGroup objects

Object is sent when a client or gateway connects or

disconnects.

A collection of UserMessage objects

A unique identifier assigned on each login of a client. Once the

session ends, the a new session is created for the same login

A collection of UserSession objects
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Hardware Manuals
AP Series
AP-SPM Intelligent Controller

With Two Reader Interface

Installation and Specifications:

This device complies with part 15 of the FCC Rules. —
Operation is subject to the following two conditions: (1) TEIITNEEEERY
This device may not cause harmful interference, and (2) )
this device mustacceptany interference received, includ-
inginterference that may cause undesired operation

¥
[
r
I
BT
=

157,

1. General:

The AP-SPM controller provides a single board solution to control 2 doors with a 5,000 cardholder
database. The AP-SPM holds the data base for the subsystem configuration, card holders, and the
event log buffer in battery backed memory. Configuration data and event/status reports are
communicated to the host via the host communication port. Additional I/0O devices (SIO's) are
communicated to via the SIO communication port, 2-wire RS-485. The host port may be set up as a
RS-232 interface, 2-wire RS-485 interface, or with an additional Lantronix CoBox-Micro, an Ethernet
10BaseT LAN interface. Two physical barriers can be controlled with the AP-SPM. A reader port, two
inputs for door position sensing and Request to Exit button, and a relay are available for each physical
barrier. Each reader port can accommodate a read head that utilizes Wiegand, magnetic stripe or 2-wire
RS-485 electrical signaling standards, one or two wire LED controls, and buzzer control (one wire LED
only). Inputs can be configured to meet Grade A Supervision requirements. The relay contacts are rated
at 5A @ 30Vdc, dry contact configuration. It is recommended that the AP-SPM be mounted .25"

minimum above any conductive surface. The layout of the AP-SPM is shown below.
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2. Configuring the AP-SPM Hardware:

The AP-SPM controller hardware is configured with a number of jumpers and an 8 position DIP switch

(S1). These jumpers/switches setup the port interface, end of line termination, processor address, and

baud rate. Please refer to the tables below for the settings.

JP1 through JP8 Jumpers:

JUMPER SET AT | SELECTED
JP1 ON Host Port is Serial, RS-232 or RS-485
OFF Host Port Uses CoBox-Micro Ethernet Module
JP2 -4 485 Host Port is RS-485
232 Host Port is RS-232
JP-5 ON Host Port RS-485 EOL Terminator is Engaged
OFF Host Port RS-485 EOL Terminator is Not Engaged
JP-6 ON Port 2 RS-485 EOL Terminator is Engaged
OFF Port 2 RS-485 EOL Terminator is Not_Engaged
JP7 OFF Not Used
JP8 OFF Not Used
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S1 DIP Switch:

S1 through S4 defines the host communication address number. S5 defines hardware handshaking.

NOTE: When using the CoBox-Micro Ethernet module, hardware handshaking should be enabled to

insure reliable communication.

S6 and S7 define the communication baud rate between the AP-SPM and the host.S8, when ON,
requires the host to log on with a valid password.

S8 S7 S6 S5 54 S3 52 81 Selection

OFF OFF OFF OFF | Address 0

OFF OFF OFF ON Address 1

OFF OFF ON OFF | Address 2

OFF OFF ON ON Address 3

OFF ON OFF OFF | Address 4

OFF ON OFF ON Address 5

OFF ON ON OFF | Address 6

OFF ON ON ON Address 7

OFF Mo Hardware Handshake
ON RTS/CTS Controlled
OFF OFF 2,400 BPS

OFF ON 9,600 BPS

ON OFF 19,200 BPS

ON ON 36,400 BPS

OFF No Password Required
ON Password Required

3. Memory Backup Battery:

The configuration data and the event buffer are backed up by a 3V lithium battery. Without power being
applied to the AP-SPM, the battery will retain configurations and transactions for 3 months. This battery
should be replaced annually to insure that proper backup functionally is maintained. Remove the

insulator from the battery holder after installation.

-130 -



4. AP-SPM Wiring Connections:

COMNMNECTION

LIPS Fault: FLT: Input
LIPS Fault: GMD: Ground
Cabinet Tamper: TMF: Input
Cabinet Tamper: GMD: Ground
Power: VIN: Fower Input (10 - 28V ds)
Power: GMD: Ground
Host Port: TAD (RS-232) or TR+ (RS-485)
Host Port: FXD (RS-232) or TR- (RS-485)
Host Port: RTS (RS-232)
Host Port: CTS (RS-232)
Host Port: Ground
S0 Port: BS485-1: TR+
S0 Part: RS485-1: TR-
S0 Port: BES485-1: Ground
Reader 1: VO - Reader Power
Feader 1. LED - Reader LED
Feader 1. BZR - Reader Buzzer
Feader 1. CLK - Clock/Datal/TR+

1.

1

ol bal —

] ]

TBZ

ol Paf —
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o b =g o i) —=f inf

Feader 1. DAT - Data/Data O/TR-
Feader 1: GMND - Ground

Ipzut 1: 1M1

Izt 10 1M1

Imput 20 M2

Imput 20 M2

Felay 1: NO - Normally Open Contact
Relay 1. & - Common

Felay 1: NC - Momally Closed Contact
Relay 2: NO - Normally Open Contact
Relay 2: © - Commaon

Felay 2. NC - Nomally Closed Contact
Ipput 30 M3

Inpput 30 IM3

Inpzut 40 14

Impput 40 14

Reader 2. VO - Reader Power
Feader 2. LED - Reader LED

Feader 2. BZR - Reader Buzzer
Feacer 2 CLK - Clock/Datal/TR+
Reader 2; DAT - Data/Data O/ TR-
Feader 2 GMND - Ground
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5. Input Power, Cabinet Tamper and UPS Fault Input Wiring:

The AP-SPM requires 10-28Vdc power. Locate power source as closed to the unit as possible. Connect
power with minimum of 18AWG wires. Observe POLARITY on 10-28Vdc input!

There are two dedicated inputs for cabinet tamper (TMP) and UPS fault monitoring (FLT). Normal (safe)

condition is closed contact. If these inputs are not used, install a jumper wire.
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UPS Fault Input,
Unsupervised Circuit, ?"‘
Normally Closed Contact

Cabinet Tamper Input,
Unsupervised Circuit, ;"

. . B FLT |e&)®
Normally Closed Contact GND | @ UPS Fault

TMP | & : .

s GND | § Cabinet Tamper
VIN |&® ,

10-28Vdc GND | & Power Input
Observe POLARITY on 10-28Vdc input!
o

6. Communication Wiring:

The AP-SPM controller communicates to host via the host port (TB2: RS-232 or RS-485). The host port
may be set up as RS-232, RS-485 or Ethernet 10BaseT (Lantronix CoBox-Micro or compatible device
required). RS-232 interface is for direct one to one connection to a host computer port or via modem, 25
feet maximum. RS-485 interface is for multi-drop or direct wire applications where extended distance is
needed, 4000 feet maximum. With the addition of a Lantronix CoBox-Micro Module (or compatible), the
AP-SPM can also communicate with the host computer via Ethernet. This is accomplished by plugging
in the Ethernet adapter into the J2 header and properly securing using plastic standoffs to insure that the
adapter does not touch the AP-SPM. To configure the AP-SPM to utilize the Ethernet adapter, JP1 must
be OFF. The last step is to configure the Ethernet adapter to settings compatible with your Ethernet
environment. The SIO communication port (TB3) is a 2-wire RS-485 interface which can be used to
connect additional AP Series 1/0O panels (SIO's). The interface allows multi-drop communication on a
single bus of up to 4,000 feet (1,200 m). Use twisted pairs (minimum 24 AWG) with an overall shield for

the communication.

IMPORTANT NOTE: Install the termination jumper ONLY on the panel at each end of the RS- 485

bus. Failure to do so will compromise the proper operation of the communication channel.
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RS-485 Connection
to Host
TB2 Connector
- TB2
—— TR+/TXD |@je
¢— TR-/RXD | @&
RTS | %
CTS | ™
C#——————GND |

To Host and/or
Additional AP-SPM

RS-232 Connection

to Host

TB2 Connector

—P TR-/RXD
—
e

To Host

To Additional Modules

|
|
‘ 44— TR+/TXD
|
|
|
|

TB2

RTS
CTS
GND

TeaNy

Communication Bus - 2-Wire R5-485

AP-ICM : 8 Input Module

— TR-
»— GND

RS-485 Connection

to Devices
TB3 Connector
TB3
TR+ -

280

To Modules

AP-0OCM : 8 Qutput Module
AP-DDM : 2 Reader Module
AP-2FM : Controller with 2 Reader Interfaces
g
‘> E Door 2
=" >
4 2 : %
Mo AP- DDM E
§ Addr: 110 31 =
g g . |
S n — Expansion Module Communication Bus - 2-Wire RS-485 \
> R — /5 N A\
B B _ 5 | FI L[ o T I |
Door 2 11 [[7 Y[ T[] 11
%.IEEH %sc;] %&é[ %Z;H %z;] %L‘UEH ‘QZ;H %&&[
GFFE GFEF GEFE GFF GEF BEE o)== GEFE
R5485-1 RS485-2 R5485-1 R5485-2 R5485-1 R5485-2 R5485-1 R5485-2
(i _’Jr b 182 TE3 TB2 TB3 TB2 TB3 TB2 TB3
Addr: 0to 7 AP- ICM AP- ICM AP- 1M AP- M
i) Inputs 0-7 Inputs 8-15 Inputs 16-23 Inputs 24-31
RS485-1
+ , 0
EE % Primary Module 1st Expansion Madule 2nd Expansion Module 3rd Expansion Module
| | Addr: 1to 31 Addr: 0 Addr: 1 Addr: 2
/ (Optional) {Optional) (Optional)
"( ¥,
To Host: —  Expansicn Module Communication Bus - 2-Wire RS-485
2-Wire RS-485, ’.- \
RS-232, or ,q — PN
Ethernet (optional) L II T . ' Ini II L L II
| [ 1l | |
I ' (=0 +] I‘ g [a] +] I =+ B 1—H I a _’\
= o = o = o = 4 = X o = oo = o = o o
GEE GEF GEE GEF GEFEF 6EE 6EE GEFE
RS485-1 RS485-2 RS485-1 R5485-2 R5485-1 R5485-2 RS485-1 R5485-2
TBZ2 TE3 TB2 TB3 TB2 TE3 TB2 TB3
AP- OCI AP-0OCM AP-OCM AP-CCM
Qutputs 0-7 Qutputs 8-15 Qutputs 16-23 Outputs 24-31

7. Reader Wiring:

Primary Module
Addr: 1 to 31

To Additional Modules

1st Expansion Modulz
Addr: 0
{Optional)

2nd Expansion Mod
Addr: 1
{Optional)

ule 3rd Expansion Module
Addr: 2

(Optional)

Each reader port supports Wiegand, magnetic stripe, and 2-Wire RS-485 electrical interfaces. Voltage at

the reader port (VO) is passed-through from the input voltage of the AP-SPM (TB1-VIN) and is current

limited to 300mA @ 77 °F (25 °C). Readers that require different voltage or have high current

requirements should be powered separately.

Refer to the reader manufactures specifications for cabling requirements. In the 2-wire LED mode the

Buzzer output in used to drive the second LED. Reader port configuration is set via the software.
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Typical Reader RS-485 Reader
Reader Port Reader Port
Ground o Ground 4
Dats 0/Dat= Input DD-‘GDTQ'ID' g. R5-455 - TR- GND | €nj=
To Standard Data 1/Clock Input 4 4 TB4 (Door 1) anc Rezss TRy — DO/DAT | & TB4 (Door 1)
Reader Buzzer Qut D1/CLK | @, To RS-485 D1/CLK | @& :
a ZZH put BZR s ar Reader ! s or
LED Output 4 TB9 (Door 2) ®BZR 4 TB9 (Door 2)
Power Qutput LED s Power Quiput LED s '
VO | S) - VO | &)
Data 1/Data 0 2-Wire
or RS-485
Clock/Data Signaling

Signaling

8. Input Circuit Wiring:

Typically, these inputs are used to monitor door sensors: door position and request to exit. Input circuits
can be configured as unsupervised or supervised. When unsupervised, reporting consists of only the
open or closed states. When configured as supervised, the input circuit will report not only open and
closed, but also open circuit, shorted, grounded, and EOL Tolerance. This implementation exceeds the
UL 294 Requirement for Class A Supervision. A supervised input circuit requires two resistors be added
to the circuit to facilitate proper reporting. The standard supervised circuit requires 1K Ohm, 1% resistors

and should be located as close to the sensor as possible. Custom EOL resistances may be configured

Input Terminal Blocks
TBS (Door 1)

or

TBS (Door 2)

via the software.

VAN @)* \
Standard Supervised Circuit, 1K, 1% @
Normally Closed Contact 1K, 1% g
Standard Supervised Circuit, J_ 1K,1%
Normally Open Contact T 1K,1%
0 [ ]
@
SIRN
. o )
Unsupervised Circuit,
Normally Closed Contact =
Input Terminal Blocks
TBS (Door 1)
Unsupervised Circuit, J_ or
Normally Open Contact T TBS (Door 2)

9. Relay Circuit Wiring:

Two relays are provided for controlling door lock mechanisms. The relay contacts are rated at 5A @
30Vdc, dry contact configuration. Each relay has a Common pole (C), a Normally Open pole (NO) and a
Normally Closed pole (NC). When you are controlling the delivery of power to the door strike, the
Normally Open and Common poles are used.When you are momentarily removing power to unlock the
door, as with a mag lock, the Normally Closed and Common poles are used. Check with local building

codes for proper egress door installation.
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Door lock mechanisms can generate feedback to the relay circuit that can cause damage and premature
failure of the relay. For this reason, it is recommended that either a diode or MOV (metal oxide varistor)

be used to protect the relay. Wire should be of sufficient gauge to avoid voltage loss.

TB6 (Door 1) Diode Selection:

or Diode current rating: 1x strike
TB7 (Door 2)

Diade current. Diode breakdown voltage 4x
“\.‘ = strike voltage. For 12Vdc or 24Vdc
- b S strike, diode 1N4002 (100V/1A)
DC SOURCE Load —NC | &) z typical.

+ Fuse A -

MOV NO[@]* |©

—— C 6% 0 MOV Selection:
~ 4@7 NSl » |2 Clamp voltage: 1.5x Vac RMS. For
AC SOURCE Load / 24Vac strike, Panasonic ERZ-

~— % TB6 (Door 1) CO7DK470 typical.

or
TB7 (Door 2)

10. Status LEDs:

Power-up: All LED’s OFF.
Initialization: Once power is applied, initialization of the module begins.
Controller section:
A: One brief flash indicating that hardware initialization has begun.
B: RAM test: ON during RAM test.
C: ON if the RAM is cleared during RAM test.
End of initialization: A, B and C LEDs are ON for one second, and then turned OFF.
If any initialization tests fail, the watchdog timer will reset the processor and testing will repeat. The

watchdog timer interval is one second.

Reader section:
The BOOT code will turn ON LEDZ1 after the initialization of the registers is completed. If the BOOT
code cannot complete the initialization, the watchdog timer will reset the module after about one
second. If the BOOT code cannot launch the LOADER code: LED1 will be ON, LED2 will be OFF
and LED3 will flash.

If the LOADER cannot launch the application code: LED1 will flash (heartbeat (off-line), see below),
LED2 will display communication activity, and LED3 will be ON.

After hardware initialization is complete, LEDs 1 through 11 are sequenced at a 200mS rate.

Running: After the above sequence, the LEDs have the following meanings:
Controller section:

A: Task Monitor: Flashes erratically.
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B: Host Communication Indicator: Flashing indicates host communication.
C: SIO Communication Indicator: Flashing indicates SIO communication.
Reader section:
LED1: Heartbeat and On-Line Status:
Off-line: 1 second rate, OFF for 90% (900mS) ON for 10% (100mS).
On-line: 1 second rate, OFF for 10% (100mS) ON for 90% (900mS).
LED2: SIO Communication Port Status: Indicates communication activity on the SIO
communication port.
LED3: Not used, the LED is OFF.
LEDA4: Input Status for Door 1 input: IN1
LEDS: Input Status for Door 1 input: IN2
LEDG: Input Status for Door 2 input: IN3
LED?7: Input Status for Door 2 input: IN4
Input in the inactive state: OFF. Input in the active state: ON. Input in a trouble state:
Flash, (100mS: ON, 100mS: OFF).
LEDS8: Door 1 Reader/Keypad Signaling Configuration Indicator:
Clock/Data Mode: OFF Data 0/Data 1 Mode: ON
RS-485 Mode: Flashing (100mS: ON, 100mS: OFF)
LED9: Door 1 reader activity: Flashes whenever there is activity on either input signal
(CLK/DAT).
LED10: Door 2 Reader/Keypad Signaling Configuration Indicator:
Clock/Data Mode: OFF
Data O/Data 1 Mode: ON
RS-485 Mode: Flashing (100mS: ON, 100mS: OFF)
LED11: Door 2 reader activity: Flashes whenever there is activity on either input signal
(CLK/DAT).
LED4 through LEDS: Every 3 seconds the LED will change state for 50mS.
LED KZ1: llluminates when output relay K1 (door 1) is energized.

LED K2: llluminates when output relay K2 (door 2) is energized.

Technical Specifications — AP-SPM

** The processor is for use in low voltage, class 2 circuit only.
Primary power:

10-28Vdc, 300mA*

* Add: Reader power current, if passed-through

* Add: 150mA with CoBox-Micro
Memory and Clock Backup:

3Volt Lithium, type BR2325, BR2330 or CR2330
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Data memory:
1MB
Ports:
Port 1 - RS-232 or RS-485: 2,400 to 38,400 bps, asynchronous, half-duplex, 1 start bit, 8 data bits,
and 1 stop bit.
Ethernet: 10BaseT with optional Lantronix CoBox-Micro daughter board.
Port 2 - 2-wire RS-485, 2,400 to 38,400 bps, asynchronous, half-duplex, 1 start bit, 8 data bits, and
1 stop bit.
Inputs:
4 supervised, End of Line resistors, 1k/1k ohm standard
2 non-supervised, normally closed contacts for Tamper and power fault
Outputs:
2, Form-C, 5A @ 30Vdc, resistive.
Reader Interface:
Power:
Pass-through, current limited to 300mA @ 77 °F (25 °C) for each reader.
Data Inputs:
TTL compatible inputs, mag stripe and Wiegand standards supported.
RS-485 Mode: 9600 bps, asynchronous, half-duplex, 1 start bit, 8 data bits, and 1 stop bit.
LED Output:
TTL levels, high>3V, Low<0.5V, 5mA source/sink max.
Buzzer Output:
TTL levels, high>3V, Low<0.5V, Low=Active, 5mA source/sink max.
Wire requirement:
Power:
1 twisted pair, 18 AWG
RS-485:
24AWG, 4,000ft (1,200m) max., twisted pair(s) with shield.
RS-232:
24AWG, 25ft (7.6m) max.
Alarm input:
1 twisted pair per input
Environmental:
Temperature: 0 to 70 °C, operating, -55 to +85 °C, storage
Humidity: 0 to 95% RHNC
Mechanical:
Dimension: 5 in. (127mm) W x 7 in. (178mm) L x 1 in. (25mm) H
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Specifications subject to change without notice:

The AP-SPM should only be used to control exits from areas where an alternative method for exit is
available. This product is not intended for, nor is rated for operation in life-critical control applications.
Digital Horizon Solutions, LLC is not liable under any circumstances for loss or damage caused by or
partially caused by the misapplication or malfunction of the product. Digital Horizon Solutions, LLC's

liability does not extend beyond the purchase price of the product.
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Dual Door Module (AP-DDM)

Installation and Specifications:

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
thisdevice mustaccept any interference received, includ-
ing interference that may cause undesired operation.

1. General:

The AP-DDM is a two reader interface module which can control two physical barriers. A reader port,
two inputs for door position sensing and Request To Exit button, and a relay are available for each
physical barrier. Each reader port can accommodate a readhead that utilizes Wiegand, magnetic stripe
or 2-wire RS-485 electrical signaling standards, one or two wire LED controls, and buzzer control (one
wire LED only). Inputs can be configured to meet Grade A Supervision requirements. The relay contacts
are rated at 5A @ 30Vdc, dry contact configuration. It is recommended that the APDDM be

mounted .25" minimum above any conductive surface.
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2. Configuring the AP-DDM Hardware:

The AP-DDM hardware is configured with three jumpers (JP1, JP2 & JP3) and an eight position DIP

switch (S1).
JP1, JP2 and JP3 Jumpers:

Install the RS-485 end of line (EOL) termination jumper only at the first and last units on the multi-drop

communication bus.

JUMPER SET AT | SELECTED

JP1 ON Port 1 RS-485 EOL Terminator is Engaged
OFF Port 1 RS-485 EOL Terminator is Not Engaged

JP2 OFF | Not Used

JP3 OFF | Not Used
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S1 DIP Switch:

Switches 1 to 5 select the device's communication address. Switches 6 and 7 select the communication

baud rate.
58 57 56 55 54 53 52 51 SELECTION
OFF OFF OFF OFF OFF Address 0O
OFF OFF OFF OFF ON Address 1
OFF OFF OFF ON OFF Address 2
OFF OFF OFF ON ON Address 3
OFF OFF ON OFF OFF Address 4
OFF OFF ON OFF ON Address 5
OFF OFF ON ON OFF Address 6
OFF OFF ON ON ON Address 7
OFF ON OFF OFF OFF Address 8
OFF ON OFF OFF ON Address 9
OFF ON OFF ON OFF Address 10
OFF ON OFF ON ON Address 11
OFF ON ON OFF OFF Address 12
OFF ON ON OFF ON Address 13
OFF ON ON ON OFF Address 14
OFF ON ON ON ON Address 15
O N OFF OFF OFF OFF Address 16
ON OFF OFF OFF ON Address 17
ON OFF OFF ON OFF Address 18
O N OFF OFF ON ON Address 19
O N OFF ON OFF OFF Address 20
O N OFF ON OFF ON Address 21
O N OFF ON ON OFF Address 22
O N OFF ON ON ON Address 23
ON ON OFF OFF OFF Address 24
ON ON OFF OFF ON Address 25
O N ON OFF ON OFF Address 286
O N ON OFF ON ON Address 27
O N ON ON OFF OFF Address 28
O N ON ON OFF ON Address 29
ON ON ON ON OFF Address 30
ON ON ON ON ON Address 31
OFF OFF 2 400 BPS
OFF ON 9600 BPS
ON OFF 19,200 BPS
ON ON 38,400 BPS
OFF Mot Used
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3. AP-DDM Wiring Connections:

CONNECTION

TB1

UPS Fault: FLT: Input

UPS Fault: GND: Ground

Cabinet Tamper: TMP: Input

Cabinet Tamper: GND: Ground

N ]l ha] —

Power: VIN: Power Input (10 - 28Vdc)

Power: GND: Ground

B2

Port: R5485-1: TR+

Port: R5485-1: TR-

Port: RS485-1: Ground

B3

Reader 1: VO - Reader Power

Reader 1: LED - Reader LED

Reader 1: B/ZR - Reader Buzzer

Reader 1: CLK - Clock/Data 1/TR+

Reader 1: DAT - Data/Data O/TR-

Reader 1: GND - Ground

B4

Input 1: IN1

Input 1: IN1

Input 2: IN2

Input 2: IN2

Relay 1. NO - Normally Open Contact

Relay 1. C - Common

Relay 1: NC - Normally Closed Contact

TBEG

Relay 2: NO - Normally Open Contact

Relay 2: C - Comman

Relay 2: NC - Normally Closed Contact

1B7

Input 3 IN3

Input 3: IN3

Input 4: IN4

Input 4: IN4

B8

Reader 2: YO - Reader Power

Reader 2: LED - Reader LED

Reader 2: B/R - Reader Buzzer

Reader 2: CLK - Clock/Data 1/TR+

N lwi]—=] w2 w =W = W= ] W] =R =]

Reader 2: DAT - Data/Data 0O/ TR-

[w3]

Reader 2: GND - Ground
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4. Input Power, Cabinet Tamper and UPS Fault Input Wiring:

The AP-DDM requires 10-28Vdc power. Locate power source as closed to the unit as possible. Connect
power with minimum of 18AWG wires. Observe POLARITY on 10-28Vdc input!

There are two dedicated inputs for cabinet tamper (TMP) and UPS fault monitoring (FLT). Normal (safe)
condition is closed contact. If these inputs are not used, install a jumper wire.
UPS Fault Input,

Unsupervised Circuit,
Normally Closed Contact

Cabinet Tamper Input,
Unsupervised Circuit,
Normally Closed Contact

UPS Fault

Cabinet Tamper

22228%

10-28Vde Power Input

Observe POLARITY on 10-28Vdc input!

5. Communication Wiring:

The AP-DDM communicates with the AP-SPM controller via a 2-wire RS-485 interface, port RS485-1.
The interface allows multi-drop communication on a single bus of up to 4,000 feet (1,200 m). Use twisted

pair(s) (minimum 24 AWG) with an overall shield.

RS-485 TERMINATION JUMPER - JFI

TR+
1 TR-
< rw——o—GND

e,

-

To ADDITIONAL MODULES

COMMUNICATION PORT |

MULTI-DROP 2-WIRE RS-L4L85
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To Additional Modules

Communication Bus - 2-Wire R5-485

AP-ICM : 8 Input Module
AP-0OCM : 8 Qutput Module
AP-DDM : 2 Reader Module
AP-2FM : Controller with 2 Reader Interfaces
s
‘> E Door 2
=" >
2 < I %
Mo AP- DDM E
Addr: 110 31 =
g S .
S n /~ Expansion Module Communication Bus - 2-Wire RS-485
> R — /5 N A\
B _ 5 | FI L[ o T I |
Door2 11 [V f1] il 11
%.;C;H %c}:;] %.;“;[ %:;H %z;] %&;H ‘%z;ﬂ %s(c;[
GF F OF [CR == OF F 8 F - GFF U= = OF
R5485-1 R5485-2 R5485-1 R5485-2 R5485-1 R5485-2 R5485-1 R5485-2
(i _’:'r b 182 TE3 TB2 TB3 TB2 TB3 TB2 TB3
Addr: 0to 7 AP- ICM AP- ICM AP- 1M AP- M
i) Inputs 0-7 Inputs 8-15 Inputs 16-23 Inputs 24-31
R5485-1
+ .2
EE % Primary Module 1st Expansion Madule 2nd Expansion Module 3rd Expansion Module
| | Addr: 1to 31 Addr: 0 Addr: 1 Addr: 2
/ (Optional) {Optional) (Optional)
g v
To Host: —  Expansicn Module Communication Bus - 2-Wire RS-485
2-Wire RS-485, ’.- \
RS-232, or A —e A
Ethernet (optional) L II T . ' Ini II L L II
| L7 Yl | |
I ' [=]n +] I‘ g [=] +] I =+ o 1—H I a v"
= oo = o = oo = @ = - 4 = oo = oo = oo
GFF G- F [l = G- F GFF 5FF OFF [l
R5485-1 RS5485-2 RS485-1 RS485-2 RS485-1 R5485-2 RS485-1 RS5485-2
TBZ2 TE3 TB2 TB3 TB2 TE3 TB2 TB3
AP- OCI AP-0OCM AP-OCM AP-CCM
Qutputs 0-7 Qutputs 8-15 Qutputs 16-23 Outputs 24-31
Primary Module 1st Expansion Modulz 2nd Expansion Module 3rd Expansion Module
Addr: 1 to 31 Addr: 0 Addr: 1 Addr: 2
{Optional) {Optional) (Optional)

To Additional Modules
6. Reader Wiring:

Each reader port supports wiegand, magnetic stripe, and 2-Wire RS-485 electrical interfaces. Voltage at
the reader port (VO) is passed-through from the input voltage of the AP-DDM (TB1-VIN) and is current
limited to 300mA @ 77 °F (25 °C). Readers that require different voltage or have high current
requirements should be powered separately.

Refer to the reader manufactures specifications for cabling requirements. In the 2-wire LED mode the

Buzzer output in used to drive the second LED. Reader port configuration is set via the host software.

Typical Reader RS-485 Reader

Reader Port Reader Port

Ground o Ground 4

Dats 0/Dat= Input DD'GDEQMD' g. REZEE TR- %'1? g'
To Standard Dats 1/Clock Input Dl!;'CLK & TB4 (Door 1) To RS-435 RS-485 - TR+ Dlll:"CLK @ TB4 (Door 1)
Reader Suzzer Dutput 4l ar | - J or

LED Output EEE‘ ) TB9 (Door 2) Reader "BZR | @ TB9 (Door 2)

Pawer Output VO g | Power Quiput L\E‘I,g g

Data 1/Data 0 2-Wire
or R5-485
Clock/Data Signaling

Signaling
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7. Input Circuit Wiring:

Typically, these inputs are used to monitor door sensors: door position and request to exit. Input circuits
can be configured as unsupervised or supervised. When unsupervised, reporting consists of only the
open or closed states. When configured as supervised, the input circuit will report not only open and
closed, but also open circuit, shorted, grounded, and EOL Tolerance. This implementation exceeds the
UL 294 Requirement for Class A Supervision. A supervised input circuit requires two resistors be added
to the circuit to facilitate proper reporting. The standard supervised circuit requires 1K Ohm, 1% resistors

and should be located as close to the sensor as possible. Custom EOL resistances may be configured

Input Terminal Blocks
TB5 (Door 1)

or

TBS (Door 2)

1K, 1%

via the software.

:

Standard Supervised Circuit,
Mormally Closed Contact

1K,1%

Te8s

Standard Supervised Circuit,
Normally Open Contact

1K,1%

A
AV VIV
3

1K, 1%

DeaEN

Unsupervised Circuit,
MNormally Closed Contact

Input Terminal Blocks
TB5 (Door 1)

or

TBS (Door 2)

Unsupervised Circuit,
MNormally Open Contact

A

8. Relay Circuit Wiring:

Two relays are provided for controlling door lock mechanisms. The relay contacts are rated at 5A @
30Vdc, dry contact configuration. Each relay has a Common pole (C), a Normally Open pole (NO) and a
Normally Closed pole (NC). When you are controlling the delivery of power to the door strike, the
Normally Open and Common poles are used.When you are momentarily removing power to unlock the
door, as with a mag lock, the Normally Closed and Common poles are used. Check with local building
codes for proper egress door installation. Door lock mechanisms can generate feedback to the relay
circuit that can cause damage and premature failure of the relay. For this reason, it is recommended that
either a diode or MOV (metal oxide varistor) be used to protect the relay. Wire should be of sufficient

gauge to avoid voltage loss.
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TB6 (Door 1) Diode Selection:

or Diode current rating: 1x strike
TB7 (Door 2)

Diode current. Diode breakdown voltage 4x
‘.\.‘ = strike voltage. For 12Vdc or 24Vdc
- "0|& © strike, diode 1N4002 (100V/1A)
DC SOURCE Load — NC | &} z typical.
+ Fuse J\
MOV e
———— (| @ 0O MOV Selection:
~ 4@7 —NCISL s |2 Clamp voltage: 1.5x Vac RMS. For
AC SOURCE Load / 24Vac strike, Panasonic ERZ-
~— » TB6 (Door 1) CO7DK470 typical.

or
TB7 (Door 2)

9. Status LEDs:

Power-up: All LED’s OFF.
Initialization: Once power is applied, initialization of the module begins.
The BOOT code will turn ON LED1 after the initialization of the registers is completed. If the BOOT
code cannot complete the initialization, the watchdog timer will reset the module after about one
second.
If the BOOT code cannot launch the LOADER code: LED1 will be ON, LED2 will be OFF and LED3
will flash.
If the LOADER cannot launch the application code: LED1 will flash (heartbeat (off-line), see below),
LED2 will display communication activity, and LED3 will be ON.
After hardware initialization is complete, LEDs 1 through 11 are sequenced at a 200mS rate.
Running: After the above sequence, the LEDs have the following meanings:
LED1: Heartbeat and On-Line Status:
Off-line: 1 second rate, OFF for 90% (900mS) ON for 10% (100mS).
On-line: 1 second rate, OFF for 10% (100mS) ON for 90% (900mS).
LED2: SIO Communication Port Status:
Indicate communication activity on the SIO communication port.
LED3: Not used, the LED is OFF.
LEDA4: Input Status for Door 1 input: IN1
LEDS: Input Status for Door 1 input: IN2
LEDG: Input Status for Door 2 input: IN3
LED7: Input Status for Door 2 input: IN4:
Input in the inactive state: OFF
Input in the active state: ON.
Input in a trouble state: Flash, (100mS: ON, 100mS: OFF).
LEDS: Door 1 Reader/Keypad Signaling Configuration Indicator:
Clock/Data Mode: OFF
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Data 0/Data 1 Mode: ON
RS-485 Mode: Flashing (100mS: ON, 100mS: OFF)
LED9: Door 1 reader activity:
Flashe whenever there is activity on either input signal (CLK/DAT).
LED10: Door 2 Reader/Keypad Signaling Configuration Indicator:
Clock/Data Mode: OFF
Data 0/Data 1 Mode: ON
RS-485 Mode: Flashing (100mS: ON, 100mS: OFF)
LED11: Door 2 reader activity:
Flashe whenever there is activity on either input signal (CLK/DAT).
LED4 through LEDS:
Every 3 seconds the LED will change state for 50mS.
LED K1: llluminates when output relay K1 (door 1) is energized.

LED K2: llluminates when output relay K2 (door 2) is energized.
Technical Specifications — AP-DDM

** The processor is for use in low voltage, class 2 circuit only.
Primary power:
10-28Vdc, 225mA*
* Add: Reader power current, if passed-through.
Ports:
2-wire RS-485 serial port: asynchronous, half-duplex, 1 start bit, 8 data bits, and 1 stop bit. Baud
rate is switch selectable: 2400 to 38400 BPS. If modems and/or drivers are used, fast data
turnaround times are required.
Inputs:
4 supervised, End of Line resistors, 1k/1k ohm standard
2 non-supervised, normally closed contacts for Tamper and power fault
Outputs:
2, Form-C, 5A @ 30Vdc, resistive.
Reader Interface:
Power: Pass-through, current limited to 300mA @ 77 °F (25 °C) for each reader.
Data Inputs: TTL compatible inputs, mag stripe and Wiegand standards supported.
RS-485 Mode: 9600 bps, asynchronous, half-duplex, 1 start bit, 8 data bits, and 1 stop bit.
LED Output: TTL levels, high>3V, Low<0.5V, 5mA source/sink max.
Buzzer Output: TTL levels, high>3V, Low<0.5V, Low=Active, 5mA source/sink max.
Wire requirements:
Power: 1 twisted pair, 18AWG
RS-485: 24AWG, 4,000feet (1,200m) max., twisted pair(s) with shield

Alarm inputs: 1 twisted pair per input
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Outputs: as required for the load

Reader: 6 conductors, 18AWG, 500 feet (150m) max.
Mechanical:

Dimension - 4" (102mm)W x 7" (178mm)L x 1" (25mm)H
Environment:

Temperature - -55°C to +85°C, storage 0°C to +70°C, operating

Humidity - 0% to 95% RHNC

Specifications subject to change without notice:

The AP-DDM should only be used to control exits from areas where an alternative method for exit is
available. This product is not intended for, nor is rated for operation in life-critical control applications.
Digital Horizon Solutions, LLC is not liable under any circumstances for loss or damage caused by or
partially caused by the misapplication or malfunction of the product. Digital Horizon Solutions, LLC's

liability does not extend beyond the purchase price of the product.
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Input Control Module (AP-ICM) Input Interface

Installation and Specifications:

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
thisdevice mustaccept any interference received, includ-
ing interference that may cause undesired operation.

-
L ]
.
L
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LN R

1. General:

The AP-ICM, Eight Input Module, provides sensor interface for system integrators in security/access
control and other applications. The controller has 8 input channels for supervised contact monitoring. In
addition, 2 unsupervised inputs may be used for cabinet tamper and UPS fault monitoring. The AP- ICM

requires 10-28Vdc for power. It is recommended that the AP-ICM be mounted .25" minimum above any
conductive surface.
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. Configuring the AP-ICM Hardware:

The AP-ICM hardware is configured with two jumpers (JP1 & JP2) and an eight position DIP switch (S1).
JP1 and JP2 Jumpers: Install the RS-485 end of line (EOL) termination jumper only at the first and last

units on the multi-drop communication bus.

JUMPER | SET AT | SELECTED

JP1 ON Port 1 RS-485 EOL Terminator is Engaged
OFF Port 1 RS-485 EOL Terminator is Not Engaged
JP2 ON Port 2 RS-485 EQL Terminator is Engaged

OFF Port 2 RS-485 EOL Terminator is Not Engaged
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S1 DIP Switch:
Switches 1 to 5 select the device's communication address. Switches 6 and 7 select the communication

baud rate.

S8 S7 S6 S5 S4 S3 S2 S1 SELECTION
OFF | OFF | OFF | OFF | OFF | Address 0O
OFF | OFF | OFF | OFF ON Address 1
OFF | OFF | OFF ON OFF | Address 2
OFF | OFF | OFF ON ON Address 3
OFF | OFF ON OFF | OFF | Address 4
OFF | OFF ON OFF ON Address 5
OFF OFF ON ON OFF | Address 6
OFF OFF ON ON ON Address 7
OFF ON OFF | OFF | OFF | Address 8
OFF ON OFF | OFF ON Address 9
OFF ON OFF ON OFF | Address 10
OFF ON OFF ON ON Address 11
OFF ON ON OFF | OFF | Address 12
OFF ON ON OFF ON Address 13
OFF ON ON ON OFF | Address 14
OFF ON ON ON ON Address 15
ON OFF | OFF | OFF | OFF | Address 16
ON OFF | OFF | OFF ON Address 17
ON OFF | OFF ON OFF | Address 18
ON OFF | OFF ON ON Address 19
ON OFF ON OFF | OFF | Address 20
ON OFF ON OFF ON Address 21
ON OFF ON ON OFF | Address 22
ON OFF ON ON ON Address 23
ON ON OFF | OFF | OFF | Address 24
ON ON OFF | OFF ON Address 25
ON ON OFF ON OFF | Address 26
ON ON OFF ON ON Address 27
ON ON ON OFF | OFF | Address 28
ON ON ON OFF ON Address 29
ON ON ON ON OFF | Address 30
ON ON ON ON ON Address 31
2,400 BPS
9,600 BPS
19,200 BPS
38,400 BPS
OFF Not Used
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3. AP-ICM Wiring Connections:

CONNECTION
TB1 1HUPS Fault: FLT: Input
2|UPS Fault: GND: Ground
3| Cabinet Tamper: TMP: Input
4|Cabinet Tamper. GND: Ground
5/Power: VIN: Power Input (10 - 28Vdc)
6|Power: GND: Ground
B2 1|Port 1: RS485-1: TR+
2|Port 1: R5485-1: TR-
3|Port 1. RS485-1: Ground
B3 1|Port 2: RS485-2: TR+
2|Port 2: RS485-2: TR-
J|Port 2: RS485-2: Ground
B4 I Input 2: IN2
2|Input 2: IN2
3|Input 1: IN1
AlInput 1: IN1
TB5 I Input 4: IN4
2|Input 4: IN4
3Input 3: IN3
4|Input 3: IN3
TB6 1 Input 6 ING
2|Input 6: ING
3lInput 52 INS
4llnput 5: IN5
167 IInput 8: IN2
2|Input 8: INS
3Input 7: IN7
Allnput 7: IN7

4. Input Power, Tamper and UPS Fault Input Wiring:

The AP-ICM requires 10-28Vdc power. Locate power source as closed to the unit as possible. Connect
power with minimum of 18AWG wires.

Observe POLARITY on 10- 28Vdc input!

There are two dedicated inputs for cabinet tamper(TMP) and UPS fault monitoring (FLT). Normal (safe)

condition is closed contact. If these inputs are not used, install a jumper wire.

-152 -



OBSERVE POLARITY ON 10-28VDC INPUT!

TBI
& |GND -
PoOWER INPUT g ng |_ 10-28YDe
CABINET TAMPER S | TMP +
UPS FAULT @ |GND
@ FLT =—

UNSUPERVISED CIRCUIT,
NORMALLY CLOSED CONTACT

UNSUPERVISED CIRCUIT,
NORMALLY CLOSED CONTACT

5. Communication Wiring:

The AP-ICM communicates with the AP-SPM controller via a 2-wire RS-485 interface, port RS485-1.
The interface allows multi-drop communication on a single bus of up to 4,000 feet (1,200 m). Use twisted

pair(s) (minimum 24 AWG) with an overall shield.

RS-485 Termination Jumper - JP1 — RS-485 Termination Jumper - P2 —
— I|I | — Ty I|I
\ _'.ﬁ N N
|I I\_____ | |I \"-——.,_\
we[@* | TR+Z L) | we (@) TR+ L./
L) TR- & [o/&\ LK) TR- 5 Fl& l\
Jfe———cnp | §) GND”! ) - o\ | §) GND
TB2 - / TB3 o ,-/
4 . T (
) | )
To Additional Modules I | To Expansion [
J Modules J

| (Primary Module only)

Communication Port 1 Communication Port 2
Multi-drop 2-wire RS-485 | Multi-drop 2-wire RS-485
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To Additional Modules

Communication Bus - 2-Wire RS-485

AP-1CM : 8 Input Module

AP-0OCM : 8 Output Module

AP-DDM : 2 Reader Module

AP-5FM : Controller with 2 Reader Interfaces

¥,
S é Door 2
2 2 )
= & o
ool AP- DDM
B kY
Addr: 1 to 31
SN————/—/// N
Expansicn Module Communication Bus - 2-Wira RS-485 \
2l " f 2l Al
[ JI | [P !
W) v T ] 7
N A 0 A0 B AR
Saa =4 Zn'cé" Zad Zad Zda Zaa zd:él\
G F F o == O F F OFF Ok F O F F OF F OF
r — R5485-1 RS485-2 75485-1 R5485-2 R5485-1 F5485-2 R5485-1 R5485-2
i TB2 TB3 TB2 TB3 TB2 B3 TB2 TB3
Addr: 0to 7 AP- ICM AP- TCIM AP- ICM AP-ICM
TB3 Inputs 0-7 Inputs 8-15 Inputs 16-23 Inputs 24-31
R5485-1
+ , 0
EEE Primary Madule 1st Expansion Module 2nd Expansion Module 3rd Expansion Module
| | Addr: 1 to 31 Addr: 0 Addr: 1 dr:

A
I é (Optional) (Optional) (Optional)

To Host: —  Expansion Module Communication Bus - 2-Wire RS-485
2Wire RS-435, / \
232, or —a ~ ~
Ethernet (optional) \‘I r ‘I In‘ II - L "
i IR Yl i
I . [~ I T [ + ! + [=] + ! o +
= oG = oo = oo = X o Z X o = oo = o = oo
GFF ol == G F OFF OF F OF K OFF O ==
R5485-1 RE485-2 ] R5485-1 R5485-2 ] R5485-1 RS4ES-ZH RG485-1 R54B5-2 "
Te2 TE3 TB2 TB3 TB2 TB3 TB2 TB3
AP- OCII AP-0CM AP-OCM AP-OCM
Qutputs 0-7 Qutputs 8-13 Outputs 16-23 Outputs 24-31
Primary Module 1st Expansion Madule 2nd Expansion Module 3rd Expansion Module
Addr: 1 10 31 Addr: 0 Addr: 1 Addr: 2
{Optional) (Optional) (Optional)

To Additional Modules

6. Alarm Input Wiring:

Inputs IN1 to IN8 may be configured to use normally open or normally closed contacts. EOL resistors

are optional if supervision is required.

T

INI AN
INI 1K, 1% STANDARD SUPERVISED CIRCUIT,
:Iﬂg 1K.19% NORMALLY CLOSED CONTACT

PSP®2 TSP@

IN3 IK,1% STANDARD SUPERVISED CIRCUIT,
IN3 K, 1% NORMALLY OPEN CONTACT

INL

INL

UNSUPERVISED CIRCUIT,
NORMALLY CLOSED CONTACT

UNSUPERVISED CIRCUIT,
NORMALLY OPEN CONTACT

HH b b
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7. Status LED Definitions:

Power-up:
All LED’s OFF
Initialization: Once power is applied, initialization of the module is started.
The BOOT code will turn ON LED1 after the initialization of the registers is completed.
If the BOOT code cannot complete the initialization, the watchdog timer will reset the module after
about one second.
If the BOOT code cannot launch the LOADER code: LED1 will be ON, LED2 will be OFF and LED3
will flash.
If the LOADER cannot launch the application code: LED1 will flash (heartbeat (off-line), see below),
LEDZ2 will display communication activity, and LED3 will be ON.
After initialization is complete, LEDs 1 through 13 are sequenced at a 200mS rate.
Running: After the above sequence, the LEDs have the following meanings:
LED1: Heartbeat and On-Line Status:
Off-line: 1 second rate, OFF for 90% (900mS) ON for 10% (100mS).
On-line: 1 second rate, OFF for 10% (100mS) ON for 90% (900mS).
LED2: SIO Communication Port 1 Status (TB2: RS485-1):
Indicate communication activity on SIO communication port 1.
LED3: SIO Communication Port 2 Status (TB3: RS485-2):
Not supported, the LED is OFF.
LED4 through LED11:
Input zone status, input IN1 through input IN8, respectively:
Input in the inactive state: OFF.
Input in the active state: ON.
Input in a trouble state: flash, (100mS: ON, 100mS: OFF).
LED12: Cabinet Tamper Switch:
OFF: No cabinet tamper (switch closed).
ON: Cabinet tamper (switch open).
LED13: UPS Fault Monitor:
OFF: No UPS Fault (switch closed).
ON: UPS Fault (switch open).
LED4 through LED13:
Every 3 seconds the LED will change state for 50mS, only if the input is configured.The LED

is always OFF when the input is not configured.
8. Technical Specifications — AP-ICM

** The processor is for use in low voltage, class 2 circuit only.

Primary power:
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10-28Vdc, 125mA
Ports:
2-wire RS-485 serial port: asynchronous, half-duplex, 1 start bit, 8 data bits, and 1stop bit. Baud
rate is switch selectable: 2400 to 38400 BPS. If modems and/ordrivers are used, fast data
turnaround times are required.
Outputs:
None
Inputs:
2 unsupervised, for local cabinet tamper and UPS fault monitoring.
8 unsupervised/supervised, standard EOL: 1K Ohm/1K Ohm. Four custom EOL's are available
(software dependent).
Communication:
RS-485, 2-wire, 2,400 to 38,400bps
Wire requirement:
Power: 1 twisted pair, 18 AWG
RS-485: 24AWG, 4,000ft (1,200m) max., twisted pair(s) with shield.
Alarm inputs:
1 twisted pair per input
Environmental:
Temperature: 0 to 70 °C, operating-55 to +85 °C, storage
Humidity: 0 to 95% RHNC
Mechanical:
Dimension - 4" (102mm)W x 7" (178mm)L x 1" (25mm)H

Specifications subject to change without notice.

Output Control Module (AP-OCM) Output Interface

Installation and Specifications:
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This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
thisdevice mustaccept any interference received, includ-
ing interference that may cause undesired operation.

2.
v
&

BAERRRD

1. General:

The AP-OCM, Eight Output Module, provides output controls for system integrators in security/access control
and other applications. The controller has 8 form-C contacts for load switching, rated at 2A @ 30Vdc, dry contact
configuration. In addition, 2 unsupervised inputs may be used for cabinet tamper and UPS fault monitoring. The
APOCM requires 10-28Vdc for power. It is recommended that the AP-OCM be mounted .25" minimum
above any conductive surface.
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2. Configuring the AP-OCM Hardware:

The AP-OCM hardware is configured with two jumpers (JP1 & JP2) and an eight position DIP switch
(S1).

JP1 and JP2 Jumpers:

Install the RS-485 end of line (EOL) termination jumper only at the first and last units on the multi-drop

communication bus.

JUMPERI SET AT | SELECTED

JP1 ON Port 1 RS-485 EOL Terminator is Engaged
OFF Port 1 RS-485 EOL Terminator is Not Engaged

JP2 ON Port 2 RS-485 EOL Terminator is Engaged
OFF Port 2 RS-485 EOL Terminator is Not Engaged
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S1 DIP Switch:
Switches 1 to 5 select the device's communication address. Switches 6 and 7 select the communication

baud rate.

S8 s7 S6 S5 S4 S3 S2 51 SELECTION
OFF | OFF | OFF | OFF | OFF | Address 0
OFF | OFF | OFF | OFF ON | Address 1
OFF | OFF | OFF ON OFF | Address 2
OFF | OFF | OFF ON ON | Address 3
OFF | OFF ON OFF | OFF | Address 4
OFF | OFF ON OFF ON | Address 5
OFF | OFF ON ON OFF | Address 6
OFF | OFF ON ON ON | Address 7
OFF ON OFF | OFF | OFF | Address 8
OFF ON OFF | OFF ON | Address 9
OFF ON OFF ON OFF | Address 10
OFF ON OFF ON ON | Address 11
OFF ON ON OFF | OFF | Address 12
OFF ON ON OFF ON | Address 13
OFF ON ON ON OFF | Address 14
OFF ON ON ON ON | Address 15
ON OFF | OFF | OFF | OFF | Address 16
ON OFF | OFF | OFF ON | Address 17
ON OFF | OFF ON OFF | Address 18
ON OFF | OFF ON ON | Address 19
ON OFF ON OFF | OFF | Address 20
ON OFF ON OFF ON | Address 21
ON OFF ON ON OFF | Address 22
ON OFF ON OMN ON Address 23
ON ON OFF | OFF | OFF | Address 24
ON ON OFF | OFF ON | Address 25
ON ON OFF ON OFF | Address 26
ON ON OFF ON ON | Address 27
ON ON ON OFF | OFF | Address 28
ON ON ON OFF ON | Address 29
ON ON ON OMN OFF | Address 30
ON ON ON OM ON Address 31

OFF | OFF 2,400 BPS
OFF | ON 9,600 BPS
ON OFF 19,200 BPS
ON ON 38,400 BPS

OFF Not Used
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3. AP-OCM Wiring Connections:

CONNECTION

TB1

UPS Fault: FLT: Input

UPS Fault: GND: Ground

Cabinet Tamper: TMP: Input

O | LS BRI —

Cabinet Tamper: GND: Ground

Power: VIN: Power Input (10 - 28Vdc)

FPower: GND: Ground

B2

Fort 1: RS485-1: TR+

Port 1. RS485-1: TR-

Port 1: RS485-1: Ground

TB3

Port 2: RS485-2: TR+

Port 2: R5485-2: TR-

Port 2: RS485-2: Ground

TB4

Relay 1:

MNO - Nomally Open Contact

Relay 1:

C - Common

Relay 1:

MNC - Normally Closed Contact

Relay 2

MNO - Nomally Open Contact

Relay 2

C - Common

Relay 2:

NC - Normally Closed Contact

TB6

Relay 3

MO - Nomally Open Contact

Relay 3:

C - Common

Relay 3

MNC - Normally Closed Contact

TB7

Relay 4:

MO - Nomally Open Contact

Relay 4:

C - Common

Relay 4:

MNC - Normally Closed Contact

B8

Relay o

MO - Nomally Open Contact

Relay o

C - Common

Relay o

MNC - Normally Closed Contact

TBY

Relay 6

MO - Nomally Open Contact

Relay 6:

C - Common

Relay 6

MNC - Normally Closed Contact

TB10

Relay T

MO - Nomally Open Contact

Relay 7-

C - Common

Relay 7:

MNC - Normally Closed Contact

TB11

Relay &:

MO - Nomally Open Contact

Relay &:

C - Common

L] s e ] S e 0 0 et T e e T M el S ™ et R T e I e e 0 Rl e el e =2

Relay &:

MNC - Normally Closed Contact
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4. Input Power, Cabinet Tamper and UPS Fault Input Wiring:

The AP-OCM requires 10-28Vdc power. Locate power source as closed to the unit as possible. Connect
power with minimum of 18AWG wires. Observe POLARITY on 10-28Vdc input!

There are two dedicated inputs for cabinet tamper (TMP) and UPS fault monitoring (FLT). Normal (safe)

condition is closed contact. If these input are not used, install a jumper wire.

O
OBSERVE POLARITY oN 10-28VDC INPUT!
TBI
¥ -
& |GND
POWER INPUT S EWD I_ 10-28VDcC
CABINET TAMPER g TMP .|.
UPS FauLT @ GND

UNSUPERVISED CIRCUIT,
NORMALLY CLOSED CONTACT

_" UNSUPERVISED CIRCUIT,
— NORMALLY CLOSED CONTACT

5. Communication Wiring:

The AP-OCM communicates with the AP-SPM controller via a 2-wire RS-485 interface, port RS485-1.
The interface allows multi-drop communication on a single bus of up to 4,000 feet (1,200 m). Use twisted

pair(s) (minimum 24 AWG) with an overall shield.

RS-485 Termination Jumper - JP1 — RS-485 Termination Jumper - P2 —
. — I|I | — Ty I|I
\_ITH \____ I'II“\I
|I I\_____ | |I \"-——.,_\
w-[@f*  |TR+Z L ) | o |R+2 L )
TR- | ™ TR- % o5& Y TR- % m& l\
11 I i ) u }
JH4>——0cno | §) GND Y / | GND_7) J
TB2 R TB3 P
1L (
) | )
To Additional Modules I | To Expansion [
J Modules J

| (Primary Module only)

Communication Port 1 Communication Port 2
Multi-drop 2-wire RS-485 | Multi-drop 2-wire RS-485
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To Additional Modules

Communication Bus - 2-Wire R5-485

AP-ICM : 8 Input Module
AP-0OCM : 8 Qutput Module
AP-DDM : 2 Reader Module
AP-2FM : Controller with 2 Reader Interfaces
s
‘> E Door 2
=" >
2 < I %
Mo AP- DDM E
Addr: 110 31 =
g S .
S n /~ Expansion Module Communication Bus - 2-Wire RS-485 \
> R — /5 N A\
B B _ 5 | FI L[ o T I |
Door2 11 [V f1] il 11
%.;C;H %c}:;] %.;“;[ %:;H %z;] %&;H ‘%z;ﬂ %s(c;[
GF F OF [CR == OF F 8 F - GFF U= = OF
R5485-1 R5485-2 R5485-1 R5485-2 R5485-1 R5485-2 R5485-1 R5485-2
(i _’:'r b 182 TE3 TB2 TB3 TB2 TB3 TB2 TB3
Addr: 0to 7 AP- ICM AP- ICM AP- 1M AP- M
i) Inputs 0-7 Inputs 8-15 Inputs 16-23 Inputs 24-31
R5485-1
+ .2
EE % Primary Module 1st Expansion Madule 2nd Expansion Module 3rd Expansion Module
| | Addr: 1to 31 Addr: 0 Addr: 1 Addr: 2
/ (Optional) {Optional) (Optional)
g v
To Host: —  Expansicn Module Communication Bus - 2-Wire RS-485
2-Wire RS-485, ’.- \
RS-232, or A —e A
Ethernet (optional) L II T . ' Ini II L L II
| L7 Yl | |
I ' [=]n +] I‘ g [=] +] I =+ o 1—H I a v"
= oo = o = oo = @ = - 4 = oo = oo = oo
GFF G- F [l = G- F GFF 5FF OFF [l
R5485-1 RS5485-2 RS485-1 RS485-2 RS485-1 R5485-2 RS485-1 RS5485-2
TBZ2 TE3 TB2 TB3 TB2 TE3 TB2 TB3
AP- OCI AP-0OCM AP-OCM AP-CCM
Qutputs 0-7 Qutputs 8-15 Qutputs 16-23 Outputs 24-31
Primary Module 1st Expansion Modulz 2nd Expansion Module 3rd Expansion Module
Addr: 1 to 31 Addr: 0 Addr: 1 Addr: 2
{Optional) {Optional) (Optional)

To Additional Modules

6. Relay Outputs:

The following show typical use of the relay outputs. DC source is recommended whenever it is possible.
Transient voltage clamping must be provided to protect the contact and to reduce EMI emission. Use
sufficiently large wires for the load current to avoid voltage loss. The relay contacts are rated at 2A @

30Vdc, dry contact configuration.

TBL THRU TBII
Diode Selection:
Cr7TmINe — FUSE Diode current rating: 1x strike
© g o \r +DC SouRcE current. Diode breakdown voltage 4x
Z - strike voltage. For 12Vdc or 24Vdc
Q S NC __—l—ET]‘r strike, diode 1N4002 (100V/1A)
5 y Eg ﬁo — L OAD typical.
FUSE .
™ AC Source MOV Selection:
TBL THRU TBII MoV ~ Clamp voltage: 1.5x Vsc RMS. For
| f | | 24Vac strike, Panasonic ERZ-
CO7DK470 typical.
LOAD
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7. Status LED Definitions:

Power-up: All LED’s OFF

Initialization: Once power is applied, initialization of the module is started.
The BOOT code will turn ON LED1 after the initialization of the registers is completed.
If the BOOT code cannot complete the initialization, the watchdog timer will reset the module after
about one second.
If the BOOT code cannot launch the LOADER code: LED1 will be ON, LED2 will be OFF and LED3
will flash.
If the LOADER cannot launch the application code: LED1 will flash (heartbeat (off-line), see below),
LED2 will display communication activity, and LED3 will be ON.

After initialization is complete, LEDs 1 through 13 are sequenced at a 200mS rate.

Running: After the above sequence, the LEDs have the following meanings:
LED1: Heartbeat and On-Line Status:
Off-line: 1 second rate, OFF for 90% (900mS) ON for 10% (100mS).
On-line: 1 second rate, OFF for 10% (100mS) ON for 90% (900mS).
LED2: SIO Communication Port 1 Status (TB2: RS485-1):
Indicates communication activity on SIO communication port 1.
LED3: SIO Communication Port 2 Status (TB3: RS485-2):
Not supported, the LED is OFF
LEDA4: Cabinet Tamper Switch:
OFF: No cabinet tamper (switch closed).
ON: Cabinet tamper (switch open).
LED5: UPS Fault Monitor:
OFF: No UPS Fault (switch closed).
ON: UPS Fault (switch open).
LED4 and LED5S: Every 3 seconds the LED will change state for 50msS.

8. Technical Specifications — AP-ICM

** The processor is for use in low voltage, class 2 circuit only.

Primary power:
10-28Vvdc, 250mA

Ports:
2-wire RS-485 serial port: asynchronous, half-duplex, 1 start bit, 8 data bits, and 1 stop bit. Baud
rate is switch selectable: 2400 to 38400 BPS. If modems and/or drivers are used, fast data
turnaround times are required.

Outputs:
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8 Form-C, 2A 30Vdc, Resistive.
Inputs:
2 non-supervised, normally closed contacts for Tamper and power fault
Wire requirement:
Power: 1 twisted pair, 18 AWG
RS-485: 24AWG, 4,000ft (1,200m) max., twisted pair(s) with shield.
Alarm inputs:1 twisted pair per input
Output:As required for the load
Environmental:
Temperature: 0 to 70 °C, operating, -55 to +85 °C, storage
Humidity: 0 to 95% RHNC
Mechanical:
Dimension - 4" (102mm)W x 7" (178mm)L x 1" (25mm)H

Specification subject to change without notice.

The AP-OCM should only be used to control exits from areas where an alternative method for exit is
available. This product is not intended for, nor is rated for operation in life-critical control application.
Digital Horizon Solutions, LLC is not liable under any circumstances for loss or damage caused by or
partially caused by the misapplication or malfunction of the product. Digital Horizon Solutions, LLC's

liability does not extend beyond the purchase price of the product.
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EP Series
EP-2500 Intelligent Controller

Installation and Specifications:

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
this device mustacceptany interference received, includ-
inginterference that may cause undesired operation.

1. General

The EP-2500 processor provides the real time processing for the I/O interfaces connected to it. The data
base for the subsystem configuration and card holders are stored in flash memory. The event log buffer
is stored in battery backed memory. Configuration data and event/status reports are communicated to

the host via on-board 10-BaseT/100Base-TX Ethernet port or port 1.

Port 1 may be set up as RS-232, 2-wire RS-485 or an optional 10base-T/100Base-TX using a Lantronix
CoBox-Micro interface daughter board.

1/0O devices are connected via ports 2 and 3 using 2-wire RS-485.
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BATTERY: BR/CR2330
REPLACE ANNUALLY

STANDCHF FOR COBOX-MICRO

RESET ETHERNET MODULE: DIA 0L 125°X7118
SHITCH / FECHCO PLASTIC PINLMSP-7.01
DIP SWITCHES ,’f §.00 [152.40] —/ - 6155 [3.96]
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-25 [6.35] —= ETHERNET MODULE
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2. Setting Up the EP-2500 Hardware:

The EP-2500 processor is configured with a number of jumpers and a set of 4 switches. These

jumpers/switches setup the port interface, end of line termination, and operating mode configuration.

Please refer to the below tables.
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JUMPERS I SET AT DESCRIPTION

J2 N/A Factory use only

J3 N/A Factory use only

J4 QFF |JPort 2 RS-485 EOL Terminator is off
ON Port 2 RS-485 EOL Terminator is on

J5 OFF |Port 3 RS-485 EOL Terminator is off
ON Port 3 RS-485 EOL Terminator is on

J6 N/A Lantronix Micro100 connection - Port 1

J7, J8, J9 232 Port 1 is RS-232
485 Port 1 is RS-485

J10 QOFF |JPort 1 RS-485 EOL Terminator is off
ON Port 1 RS-485 EOL Terminator is on

J11 N/A Factory use only

J12 N/A Factory use only

J13 N/A Factory use only

J14 N/A Remote status LED # 1, see note 1

J15 N/A Remote status LED # 2, see note 1

J16 N/A Remote status LED # 3, see note 1

J17 N/A Remote status LED # 4, see note 1

NOTE 1: Observe polarity connection to LED. External current limiting is not required.

Dip Switches:
The four switches on S1 DIP switch configure the operating mode of the EP-2500 processor. DIP

switches are read on power-up except where noted. Pressing switch S2 causes the EP-2500 to

reset.
1 2 3 4 Definitions
OFF | OFF X | OFF |Normal operating mode
ON X X X After initialization, enable default User Name (admin) and Password
(password). The switch is read on the fly, no need to re-boot.
OFF ON X | OFF |Use factory default communication parameters.
Use OEM default communication parameters. Contact system
. ON X | OFF manufacture for details. See Bulk Erase below.
X X ON X |Disable TLS secure link. Switch is read only when logging on.

All other switch settings are unassigned and are reserved for future use.
Factory Default Communication Parameters:

Network: static IP address = 192.168.0.251

Communication address: 0
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Primary Host port: IP server, no encryption, port 3001.

Alternate Host port: RS-232, 38400 baud, no encryption, no flow control.

Bulk Erase Configuration Memory:
Use the bulk erase function to erase all configuration and cardholder databases. When power is
applied with S1 switches setto 1 & 2 ON and 3 & 4 OFF, there is a 10-second window that if switch
1 or 2 is changed to the OFF position, memory is erased. The LEDs flash the following pattern
when in the reset window: LED 1 & 2 and LED 3 & 4 flash alternately at .5 second rate. When
erasing memory, LED 2 flashes at a 2 seconds rate. DO NOT CYCLE POWER. Erasing memory
takes approximately 60 seconds. LEDs 1 and 4 flash for 10 seconds after the memory has been
erased, then the EP-2500 will reboot.

3. Input Power, Cabinet Tamper and UPS Fault Input Wiring:

The EP-2500 requires 12-24Vdc power. Locate power source as close to the unit as possible. Connect

power with minimum of 18 AWG wire.

Connect the GND signal to earth ground in ONE LOCATION within the System! Multiple earth ground
connections may cause ground loop problems and is not advised. Observe POLARITY on 12-24Vdc

input!

There are two dedicated inputs for cabinet tamper and UPS fault monitoring. Normal (safe) condition is a

closed contact. If these inputs are not used, install a jumper wire.

TB1
° D | ™ 15 10 2avdc
[} @I E —

o

TMP :1 CABINET
D TAMPER
FLT ﬂ POWER
o — A FAULT

4. Communication Wiring:

o

[}
| . -\I IS lx

Q
AN

The EP-2500 processor communicates to the host via: on-board Ethernet 10-BaseT/100Base-TX port or
on port 1. Port 1 may be configured as RS-232, 2-wire RS-485 or optional Lantronix Ethernet 10-
BaseT/100Base-TX Microl00 interface. RS-232 interface is for direct one to one connection to a host

computer port, or a modem.
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Ports 2 and 3 utilize 2-wire RS-485 interface. The interface allows multi-drop communication on a single
bus of up to 4,000 feet (1,200 m). Use twisted pair (minimum 24 AWG) with shield for the
communication with 120 ohm impedance. Install termination jumpers only on the units at each end of

the communication line.

ST T ST
& | TXD/TR14 ———p 5 (2| TXD/TRI+ — o @ @D|TR2+ —a> o @ TR2+
o (A|RXD/TRl- 4— o @ |RXD/TRl- —g—p—tp @ @ TR —a—p—e @ (@ TR2-
¢ @RS ——————» ¢ @|rTs ¢ @|eNp ——— ° @|enD
° @CTS —_— o @|cTs o @ TR3+ © @RI+ —4>
L° @|enD ° @|oNo—— b ° & TR3- ° @ TRI- —a—p—1p
° @|GND ° @ 6ND ——— D
L L L
PORT 1 CONFIGURED PORT 1 CONFIGURED PORT 2 PORT 3
[ as RS-232 [ | as 2-WIRE RS-485 | | 2-WIRE RS-485 | | 2-WIRE RS5-485 |

5. Memory Backup Battery:

The static RAM and the real time clock device are powered by a lithium battery when input power is
removed. This battery should be replaced annually. If the data in the static RAM is determined to be
corrupt after power up, all data, including flash memory, is considered invalid and is erased. All
configuration data must be re-downloaded. Battery type: BR2325, BR2330, or CR2330.

6. Status LEDs:

Power-up: All LED's OFF.

Initialization: LED's 1 through 6 are sequenced during initialization. LED's 1, 3, and 5 are turned ON for
approximately 4 seconds after the hardware initialization has completed, then the application code is
initialized. The amount of time the application takes to initialize depends on the size of the database,
about 3 seconds without a card database. Each 10,000 cards will add about 3 seconds to the application
initialization. When LED's 1 through 4 flash at the same time, data is being read from or written to flash
memory, do not cycle power when in this state. If the sequence stops or repeats, perform one of the

steps below.

1. Power-up and tag database as invalid:
Remove input power to the EP-2500, place an insulator under the battery clip, wait 5-10
seconds, remove insulator, reapply input power.

2. Power-up without loading database into RAM:
Remove input power to the EP-2500, set DIP to a default mode (in a default mode, the
database is not loaded into RAM), reapply input power.
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3. Erase all of the configuration and databases (also erases card database for security

reasons):

See procedure in DIP switch note in section 2.

If clearing the memory does not correct the initialization problem, contact technical support.

Running:

LED DESCRIPTION
1 Off-Line / On-Line and Battery Status

Off-Line = 20% ON, On-Line = 80% ON

Double Flash if Battery is Low

Flashes with Host Communication Activity (Serial - Port 1)

Flashes with Port 2 Communication Activity

Flashes with Port 3 Communication Activity

Unassigned

[s2] Raa] [E=N NO] NN

Unassigned

D7 Flashes with Host Communication (Ethernet - Port 0)

YEL |On-board Ethernet Speed: OFF = 10Mb/S, ON = 100Mb/S (Yellow LED)

GRN JOFF = No Link, ON = Good Link (Green LED), Flashing = Ethernet Activity

7. Technical Specifications:

** The processor is for use in low voltage, class 2 circuits only.
Primary power:
12 to 24Vdc £10%, 300mA maximum
12Vdc @ 240mA (325mA with Micro100) nominal
24Vdc @ 135mA (175mA with Micro100) nominal
Memory and Clock Backup:
3 Volt Lithium, type BR2325, BR2330, CR2330
Ports:
Port 1:
RS-232 or 2-wire RS-485: 9,600 to 115,200 bps, async
Ports 2 & 3:
2-wire RS-485: 2,400 to 38,400 bps, async
Inputs:
2 non-supervised, dedicated for cabinet tamper and power fault monitoring
Cable requirements:
Power: 1 twisted pair, 18 AWG
RS-485: 24 AWG, 4,000ft (1,200m) maximum, twisted pair with shield. 120 Ohm
RS-232: 24 AWG, 25ft (7.6m) maximum
Ethernet: Cat 5
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Alarm input: 1 twisted pair, 30 ohms maximum
Environmental:
Temperature: 0 to 70°C, operating -55 to +85°C, storage
Humidity: 0 to 95% RHNC
Mechanical:
Dimension: 5in. (127mm) W x 6 in. (152.4mm) L x 1 in. (25mm) H
Weight: 4.1 oz (115 gm) nominal
Lantronix NIC support:
Standoff size - Diameter .125 inch x 7/16 inch long Richco, Inc. part number LMSP-7-01, 3 pieces
(Not supplied)

Specification subject to change without notice.
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EP-1502 Intelligent Controller

With Two Reader Interface

Installation and Specifications:

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmfulinterference, and (2)
this device mustacceptany interference received, includ-
ing interference that may cause undesired operation.
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1. General:

The EP-1502 intelligent controller provides decision making, event reporting, and database storage for

the Mercury hardware platform. Two reader interfaces provide control for two doors.

The controller communicates with the Gateway via on-board 10-BaseT/100Base-TX Ethernet port.

Alternatively, port 1 (RS-232) can be used for Gateway communication.

Two physical barriers can be controlled with the EP-1502. Each reader port can accommodate a
readhead that utilizes wiegand, magnetic stripe, or 2-wire RS-485 electrical signaling standards, one or
two wire LED controls, and buzzer control (one wire LED mode only). Four form-c relay outputs may be
used for strike control or alarm signaling. The relay contacts are rated at 5A @ 30Vdc, dry contact

configuration. Eight inputs are provided for monitoring the door contacts, exit push buttons and alarm
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contacts. The EP-1502 requires 12-24Vdc for power. It is recommended that the EP-1502 be

mounted .25" minimum above any conductive surface.

2. EP-1502 Hardware:

BATTERY: BR/CR2330

REPLACE ANNUALLY
STATUS LI-_L"J’S:\\ /—F{ESET SWITCH
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RELAY INPUT
STATUS STATUS

LED's LED's
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3. EP-1502 Wiring and Set Up:

CONNECTION CONNECTION
TB8 |Reader1 |GND: Ground TB1 |Power Input |VIN: 12 to 24Vdc
DAT/DO: Data/Data 0/TR- GND
CLK/D1: Clock/Data 1/TR+ Cabinet TMP
BZR: Reader Buzzer Tamper Input | GND
LED: Reader LED Power Fault |FLT
VO: Reader Power Input GND
TB9 |Reader2 |GND: Ground TB2 |Host Port 1 TXD (RS-232)
DAT/DO: Data/Data 0/TR- RXD (RS-232)
CLK/D1: Clock/Data 1/TR+ RTS (RS-232)
BZR: Reader Buzzer CTS (RS-232)
LED: Reader LED GND (RS-232)
VO: Reader Power TB3 |[SIO Port TR+ (2-wire RS-485)
TB10 | Qut 1 NO: Normally Open Contact TR- (2-wire RS-485)
C: Commeon GND (2-wire RS-485)
NC: Normally Closed Contact TB4 |lnput 1 IN1
QOut 2 NO: Narmally Open Contact IN1
C:. Common Input 2 IN2
NC: Normally Closed Contact IN2
TB11 |Out 3 NO: Normally Open Contact TB5 |lnput3 IN3
C: Common IN3
NC: Normally Closed Contact Input 4 IN4
Out 4 NO: Nermally Open Contact IN4
C: Common TB6 |lnputb IN5
NC: Normally Closed Contact IN5
Input 6 ING
INB
TB7 [Input? IN7
IN7
Input 8 IN8
IN8
Jumpers:

The EP-1502 processor hardware interface is configured using jumpers to setup the port interface

and end of line termination.
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JUMPERS | SET AT DESCRIPTION

J1 N/A Factory Use Only
J2 N/A 10Base-T/100Base-Tx Ethernet Connection (Port 0)
J3 N/A Factory Use Only
J4 N/A Factory Use Only
J5 OFF Port 2 RS-485 EOL Terminator is Off
ON Port 2 RS-485 EOL Terminator is On
J6 N/A Factory Use Only
J7 Reader Power Select. See Note 1

12V 12Vdc at Reader Ports
PASS |VIN "Pass Through" to Reader Ports

J8-1 N/A Remote Status Led #1. See Note 2
J8-2 N/A Remote Status Led #2. See Note 2
J8-3 N/A Remote Status Led #3. See Note 2
J8-4 N/A Remote Status Led #4. See Note 2

Note 1: The input power (VIN) must be 20Vdc minimum if the 12Vdc selection is to be used.

Note 2: Observe POLARITY connection to LED. External current limiting is not required.

DIP Switches:

The four switches on S1 DIP switch configure the operating mode of the EP-1502 processor. DIP

switches are read on power-up except where noted. Pressing switch S2 causes the EP-1502 to

reset.
1 2 3 4 Definitions
OFF | OFF X OFF |Normal operating mode.
ON X X X After initialization, er.wablg default User Name (admin) and Password
(password). The switch is read on the fly, no need to re-boot.
OFF ON X OFF |Use factory default communication parameters.
Use OEM default communication parameters. Contact system
ON ON X OFF manufacture for details See. Bulk Erase below.
X X ON X |Disable TLS secure link. Switch is read only when logging on.

All other switch settings for unassigned and are reserved for future use.

Factory Default Communication Parameters:

Network: static IP address: 192.168.0.251
Communication address: 0
Primary Host port: IP server, no encryption, port 3001.

Port 1: RS-232, 38400 baud, no encryption, no flow control.

Bulk Erase Configuration Memory:

Use the bulk erase function to erase all configuration and cardholder databases. When power is

applied with S1 switches setto 1 & 2 ON and 3 & 4 OFF, there is a 10-second window that if switch
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1 or 2is changed to the OFF position memory is erased. The LEDs flash the following
pattern when in the reset window: LED 1 & 2 and LED 3 & 4 flash alternately at .5 second
rate. When erasing memory, LED 2 flashes at a 2 second rate; DO NOT CYCLE POWER.
It takes approximately. 60 seconds to erase the memory. LEDs 1 and 4 flash for 10 seconds

after the memory has been erased, then the EP-1502 will re-boot.

4. Input Power, Cabinet Tamper and UPS Fault Input Wiring:

O

The EP-1502 requires 12-24Vdc power. Locate power source as close to the unit as possible. Connect

power with minimum of 18 AWG wire.

Connect the GND signal to earth ground in ONE LOCATION within the system! Multiple earth
ground connections may cause ground loop problems and is not advised. Observe POLARITY

on 12-24Vdc input!

There are two dedicated inputs for cabinet tamper and UPS fault monitoring. Normal (safe) condition is a

closed contact. If these inputs are not used, install a jumper wire.

TEL

2" ¥ 1210 24vac

= -

Ly

™P 41 CABINET
GO — TAMPER

> D AT POWER
A | e \ FAULT

5. Communication Wiring:

The EP-1502 controller communicates to the host via the on-board 10-BaseT/100Base-TX Ethernet
interface (port 0) and/or RS-232 interface (port 1). RS-232 interface is for direct one to one connection to
a host computer port or via modem, 25 feet maximum.

The SIO communication port (TB2) is a 2-wire RS-485 interface which can be used to connect additional
I/O panels (SIO's). The interface allows multi-drop communication on a single bus of up to 4,000 feet

(1,200 m). Use twisted pairs (minimum 24 AWG) with an overall shield for communication.

IMPORTANT NOTE: Install the termination jumper ONLY on the panel at each end of the RS-485

bus. Failure to do so will compromise the proper operation of the communication channel!
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TXD
RXD
RTS

GND

TB2

ySe?e?

Port 1, RS-232 To Host

6. Reader Wiring:

MR-10/20 READER

TR+
TR-
' GND

TB3

. [

To SIO Modules

Each reader port supports wiegand, magnetic stripe, and 2-wire RS-485 electrical interfaces. Power to

the reader is selectable: 12Vdc (VIN must be greater than 20Vdc), or power is passed-through (PT) from
the input voltage of the EP-1502 (TB1-VIN) and is current limited to 150mA for each reader port.

Readers that require different voltage or have high current requirements should be powered separately.

Refer to the reader manufacture specifications for cabling requirements. In the 2-wire LED mode the

Buzzer output in used to drive the second LED. Reader port configuration is set via the host software.

T —

Traa
2 BLK (6)
] GRN (2)
WHT (3)
ORG (5)
BRN (4)
RED (1)

()

PASS 12V READER POWER
(=M | 12vdc IS AVAILABLE ON READER PORTS (VIN220Wdc)
Bl | VN POWER IS "PASSED THROUGH" TO READER PORTS

J7 - READER POWER SELECT

TEBE OR TBY

GND

LED

Vo

DATA1/DATAQ - CLOCK/DATA

o o o o o

12vdc (RED) (1)

MR-DT

D S S
- -
OO0
o o [

TR- (GRAY) (4)

TR+ (BLUE) (3)

GROUND (BLACK) (2)

o

RS-485 MODE

9600

BAUD

ADDRESS 0
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7. Input Circuit Wiring:

Typically, these inputs are used to monitor door position, request to exit, or alarm contacts.

Terminal Blocks
TB4 Through TB7

<l

SSew

=

_ - # Normally Closed Contact

Normally Open Contact

8. Relay Circuit Wiring:

Four relays are provided for controlling door lock mechanisms or alarm signaling. The relay contacts are
rated at 5A @ 30Vdc, dry contact configuration. Each relay has a Common pole (C), a Normally Open

pole (NO) and a Normally Closed pole (NC). When you are controlling the delivery of power to the door
strike, the Normally Open and Common poles are used. When you are momentarily removing power to
unlock the door, as with a mag lock, the Normally Closed and Common poles are used. Check with local

building codes for proper egress door installation.
Door lock mechanisms can generate feedback to the relay circuit that can cause damage and premature

failure of the relay. For this reason, it is recommended that either a diode or MOV (metal oxide varistor)

be used to protect the relay. Wire should be of sufficient gauge to avoid voltage loss.
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(') Diode Selection:

DC STRIKE 12vVod Diode current rating: 1x strike clurrent.
Diode breakdown voltage 4x strike voltage.
In g For 12Vdc or 24Vdc strike, diode 1N4002
- FUSE  TewoTen (100V/1A) typical.
f\’ 3 o NC
N
z o NO
A \ i’l o NC
o [ 2-c
~-" DIODE @ <Ivo
) MOV Selection:
° Clamp voltage: 1.5x Vac RMS. For 24Vac
AC STRIKE [AC strike, Panasonic ERZ-CO7DK470 typical.
~ XFMR

FUSE TB10 or TB11
A\ NC

c
NO
NC
c
NO

i
h
X VAN

9. Memory and Real Time Clock Backup Battery:

@
@
@
@
s
@

e o 0 o o o

The static RAM and the real time clock are backed up by a lithium battery when input power is removed.
This battery should be replaced annually. If data in the static RAM is determined to be corrupt after
power up, all data, including flash memory, is considered invalid and is erased All configuration data
must be redownloaded. Remove the insulator from the battery holder after installation. Battery type:
BR2325, BR2330, or CR2330.

10. Status LEDs:

Power-up: All LED's OFF.
Initialization: LED's 1, 2, 3, TMP, FLT, R1, R2, IN1, IN2, IN3, IN4, IN5, IN6, IN7 and IN8 are sequenced
during initialization. LED's 1, 3, and TMP are turned ON for approximately 4 seconds after the hardware
initialization has completed, then the application code is initialized. The amount of time the application
takes to initialize depends on the size of the database, about 3 seconds without a card database. Each
10,000 cards will add about 3 seconds to the application initialization. When LED's 1, 2, 3 and TMP flash
at the same time, data is being read from or written to flash memory, do not cycle power when in this
state. If the sequence stops or repeats, perform one of the steps below.

1. Power-up and tag database as invalid:

Remove input power to the EP-1502, place an insulator under the battery clip, wait 5-10

seconds, remove insulator, reapply input power.
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2. Power-up without loading database into RAM:
Remove input power to the EP-1502, set DIP to a default mode (in a default mode, the
database is not loaded into RAM), reapply input power.

3. Erase all of the configuration and databases (also erases card database for security reasons):
See procedure in DIP switch note in section 2.

If clearing the memory does not correct the initialization problem, contact technical support.

Running: After initialization is complete, the LEDs have the following meanings:

LED DESCRIPTION
1 Off-Line / On-Line and Battery Status
Off-Line = 20% ON, On-Line = 80% ON
Double Flash if Battery is Low
2 Primary Host Communication Activity (Serial Port 1)
3 Internal SIO Communication Activity
TMP  |External SIO Communication Activity
FLT JUnassigned
R1 Reader 1: Clock/Data or D1/D0 Mode = Flashes when Data is Received, Either Input.
RS-485 Mode = Flashes when Transmitting Data
R2 Reader 2: Clock/Data or D1/D0 Mode = Flashes when Data is Received, Either Input.
RS-485 Mode = Flashes when Transmitting Data
D16 Flashes with Host Communication (Ethernet Port 0)
YEL |Ethernet Speed: OFF = 10Mb/S, ON = 100Mb/S
GRN JOFF = No Link, ON = Good Link, Flashing = Ethemet Activity
IN1T Input IN1 Status: OFF = Inactive, ON = Active, Flash = Trouble
IN2 Input IN2 Status: OFF = Inactive, ON = Active, Flash = Trouble
IN3 Input IN3 Status: OFF = Inactive, ON = Active, Flash = Trouble
IN4 Input IN4 Status: OFF = Inactive, ON = Active, Flash = Trouble
IN5 Input IN5 Status: OFF = Inactive, ON = Active, Flash = Trouble
INB Input ING Status: OFF = Inactive, ON = Active, Flash = Trouble
IN7 Input IN7 Status: OFF = Inactive, ON = Active, Flash = Trouble
IN8 Input IN8 Status: OFF = Inactive, ON = Active, Flash = Trouble
K1 Relay K1: ON = Energized
K2 Relay K2: ON = Energized
K3 Relay K3: ON = Energized
K4 Relay K4: ON = Energized

11. Technical Specifications:

The interface is for use in low voltage, class 2 circuit only.

The installation of this device must comply with all local fire and electrical codes.

Primary Power:
12-24Vdc *+ 10%, 500mA maximum (reader current not included)
12Vdc @ 250mA (plus reader current) nominal
24Vdc @ 150mA (plus reader current) nominal
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Memory and Clock Backup Battery:
3 Volt Lithium, type BR2325, BR2330 or CR2330
Host Communication:
Ethernet: 10BaseT/100Base-TX, and RS-232 9,600 to 115,200 bps, asyn chronous, half-duplex, 1
start bit, 8 data bits, and 1 stop bit.
SIO Communication:
2-wire RS-485, 2,400 to 38,400 bps, asynchronous, half-duplex, 1 start bit, 8 data bits, and 1 stop
bit.
Inputs:
2 dedicated for tamper and UPS fault monitoring.
8 for door position monitoring, request to exit or alarm contacts.
Relays:
4, Form-C, 5A @ 30Vdc, resistive.
Reader Interface:
Reader Power(jumper selectable):
12Vdc+10% regulated, current limited to 150mA for each reader.
or
12 to 24Vdc+10% (input voltage passed through) current limited to 150mA for each reader.
Data Inputs:
TTL compatible inputs, mag stripe and wiegand standards supported. Maximum cable length:
500" (152m)
RS-485 Mode:
9600 bps, asynchronous, half-duplex, 1 start bit, 8 data bits, and 1 stop bit. Maximum cable
length: 4000 (1,200m).
LED Output:
TTL levels, high>3V, Low<0.5V, 5mA source/sink maximum.
Buzzer Output:
TTL levels, high>3V, Low<0.5V, Low=Active, 5mA source/sink maximum.
Cable requirements:
Power: 1 twisted pair, 18 AWG
RS-485: 24 AWG, 4,000ft (1,200m) maximum, twisted pair with shield. 120 Ohm
RS-232: 24 AWG, 25ft (7.6m) maximum
Ethernet: Cat 5
Alarm input:: 1 twisted pair, 30 ohms maximum, typically 22 AWG @ 1000ft (300m).
Environmental:
Temperature: 0 to 70°C, operating -55 to +85°C, storage
Humidity: 0 to 95% RHNC

Mechanical:
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Dimension: 8 in. (203.2mm) W x 6 in. (152.4mm) L x 1 in. (25mm) H
Weight: 9 0z (255 gm) nominal, board only

Specification subject to change without notice. The EP-1502 should only be used to control exits from
areas where an alternative method for exit is available. This product is not intended for, nor is rated for
operation in life-critical control applications. Digital Horizon Solutions, LLC is not liable under any
circumstances for loss or damage caused by or partially caused by the misapplication or malfunction of
the product. Digital Horizon Solutions, LLC's liability does not extend beyond the purchase price of the

product.
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SCP SERIES
SPM-C Intelligent Controller

Installation and Specifications:

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
thisdevice mustaccept any interference received, includ-
ing interference that may cause undesired operation.

ol
2 (@
o
it )

1. General

The SPM-C processor provides the real time processing for the I/O interfaces connected to it. It holds
the data base for the subsystem configuration and card holders, the event log buffer in battery backed
memory. Configuration data and event/status reports are communicated via port 1, the host port, to the
software. /O devices (SDM, DDM, ICM and OCM) are connected via port 2 through port 3. Port 1 may
be set up as a RS-232 interface, a RS-485 interface or with an additional LAN adapter, an Ethernet
10BaseT LAN interface. RS-485 interface may be of 2-wire or 4-wire type. Port 2 and port 3 are 2-wire
RS-485 interface. The layout of the SPM is shown below.
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2. Configuring the Processor Hardware:

The SPM-C processor hardware is configured with a number of jumpers and a set of 8 switches. These
jumpers/switches setup the memory chip size, port interface, end of line termination, processor address,

and baud rate. Please refer to the tables.

JUMPERS SET AT | SELECTED

J3,44,J5 J6,J9 232 PORT 1 IS RS-232
485 PORT 1 1S RS-485

J7 2W FORT 1 1S 2-WIRE FOR RS-485 INTERFACE
4w FORT 1 1S 4-WIRE FOR RS-485 INTERFACE

J8.J10 OFF PORT 1 RS-485 EOL TERMINATOR IS NOT ON
ON PORT 1 RS-485 EOL TERMINATOR 1S ON

J11 OFF PORT 2 RS-485 EOL TERMINATOR IS NOT ON
ON FORT 2 RS-485 EOL TERMINATOR IS ON

J12 OFF PORT 3 RS-485 EOL TERMINATOR IS NOT ON
ON PORT 3 RS-485 EOL TERMINATOR 1S ON

J13 OFF PORT 1, ETHERNET (COBOX-MICRO)
ON PORT 1, SERIAL (R5-232 or RS-485)
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Sa S7 S6 S5 S4 S3 S2 S1 SELECTION
OFF | OFF | OFF | OFF | ADDRESS O

OFF | OFF | OFF | ON | ADDRESS 1

OFF | OFF| ON | OFF | ADDRESS 2

OFF | OFF | ON | ON | ADDRESS 3

OFF | ON | OFF | OFF | ADDRESS 4

OFF | ON | OFF | ON | ADDRESS 5

OFF| ON | ON | OFF | ADDRESS 6

OFF| ON | ON | ON | ADDRESS 7

OFF NO HARDWARE HANDSHAKE
OMN TX ENABLED BY CTS
OFF | OFF 2400 BPS

OFF | ON 9,600 BPS

ON | OFF 19,200 BPS

OMN | ON 38,400 BPS

QFF NO PASSWORD

PASSWORD LOGON
REQUIRED

ON

3. Supply Power to the Interface:

The processor accepts either 12Vdc or 12Vac for power. Locate power source as closed to the unit as
possible. Connect power with minimum of 18AWG wires. For AC operation, use 1 AC source per unit.

The power connections for the SPM are shown below. Observe POLARITY for 12Vdc application!

o ALOC D
12V ar 2 \ % .
mp| D o

.. OR ...
+ —— amrc|) o
12V de 5, @J o
-— | o

4. Communication Wiring:

The SPM-C processor communicates to host via port 1. Port 1 may be set up as RS-232, RS-485 or
Ethernet 10BaseT (Lantronix CoBox-Micro required). RS-485 interface is for multi-drop or direct wire,
extended distance application. RS-232 interface is for direct one to one connection to a host computer
port or via modem. With an addition of a Lantronix CoBox-Micro Ethernet module, SPM-C can also

communicate with the host computer via LAN.

Port 2 and 3 are RS-485 interface, which may be configured for either 2-wire or 4-wire operation. The

interface allows multi-drop communication on a single bus of up to 4,000 feet (1,200 m). Use twisted
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pairs (minimum 24 AWG) with shield for the communication. Install termination jumper only for end of

line unit.
T ™7 T
v | TXD/ TR———F o @O|TXD/TRYs —a—n o @] TXD/TRT: —
o (@|RXD/TRI- &—— o @|rxp/TR1- —a—p o @|rRxD/TRI- —
© D|rTS/RIy ———— °© D|rTS/R1+ @ Q|rTS/RI+ «
°© DITS/R- +— o D|T5/R1- o @D TS/R1- —a—4
® @|GND ° Dlgho ——— P [° @GN —
L L]
Port 1, Configured 2.WIRE 4-WIRE
as R§-232 | | Port 1, Configured as RS-485
T 7T
a ()| TR2+ > o (/)| TR2+ -
o QTR2-—<—»—4 o (| TR2- =
o @|op —— b ° @|anp
° D|1r3. ° @RI, -
a A1 TR3- e | TRI- —<—4
o )|6ND e @Dlagiy — 1 [ b
/ A N
2-WIRE 4-WIRE

Port 2 - 4, RS-485

Port 1 is either and RS-232 or RS-485 interface and is the communications port to the PC. Refer to the

figure below for wiring to the PC communications port.

THD TXD
NG N
RXD RXD
O @ " O @ "
RTS RTS
O @ 2“- O @ 21‘-
HE TS
O @ T X O @ T
GND GND
7 32 ! 5 32

1

25m Em

DB25 Female DEY Female
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The SPM-C can also communicate via modem. Refer to the diagram below for wiring the SPM for a

modem connection.

TXD
o Ri+
@
O -
&
° G JT
11
7165432
13,
25
20 DB25Male

5. Alarm Inputs Wiring:

Inputs 1 and 2 are for cabinet tamper and power fault monitoring. Normal (safe) condition is closed

contact. If these inputs are not used, install a shorting wire.

TB4

POWER \E ann | ) o
uLT

i e |} o

CABINET E ano | (N} o
TAMPER

1M1 @ o

6. Memory Backup Battery:

The configuration data and the event buffer are backed up by a 3V lithium battery. This battery should

be replaced annually.

7. Status LEDs

Power-up: All LED’s OFF.
Initialization: Once power is applied, initialization of the module begins.
A: One brief flash indicating that hardware initialization has begun.
B: RAM test: ON during RAM test.
C: ON if the RAM is cleared during RAM test.
End of initialization: A, B and C LEDs are ON for one second, and then turned OFF.
If any initialization tests fail, the watchdog timer will reset the processor and testing will repeat. The

watchdog timer interval is one second.
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Running: After the above sequence, the LEDs have the following meanings:
A: Task Monitor: Flashes erratically.
B: Host Communication Indicator: Flashing indicates host communication.

C: SIO Communication Indicator: Flashing indicates SIO communication.
8. Technical Specifications - SPM-C

** The processor is for use in low voltage, class 2 circuit only.
Primary power (DC or AC) :
DC input: 12Vdc+15%, 250mA (400mA with LAN Adaptor)
AC input: 12Vac+15%, 400mA RMS (600mA with LAN Adaptor)
Memory and Clock Backup:
3Volt Lithium, type BR2325, BR2330 or CR2330
Data memory:
512kb
Ports:
Port 1 - RS-232 or RS-485, 2,400 to 38,400 bps, async Ethernet 10/BaseT with LAN Adaptor
Port 2, 3 - RS-485, 2-wire, 2,400 to 38,400 bps, async
Inputs:
2 non-supervised, normally closed contacts for Tamper and power fault
Wire requirement:
Power: 1 twisted pair, 18 AWG
RS-485: 24AWG, 4,000ft (1,200m) max., twisted pair(s) with shield.
RS-232: 24AWG, 25ft (7.6m) max.
Alarm input: 1 twisted pair, 30 ohms max.
Environmental:
Temperature: 0 to 70 °C, operating; -55 to +85 °C, storage
Humidity: 0 to 95% RHNC
Mechanical:
Dimension: 6 in. (152mm) W x 5 in. (127mm) L x 1 in. (25mm) H
Weight: 8 oz ( 230 gm) nominal

Specification subject to change without notice.
The SPM-C should only be used to control exits from areas where an alternative method for exit is
available. This product is not intended for, nor is rated for operation in life-critical control applications.
Digital Horizon Solutions, LLC is not liable under any circumstances for loss or damage caused by or
partially caused by the misapplication or malfunction of the product. Digital Horizon Solutions, LLC's

liability does not extend beyond the purchase price of the product.
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SPM-S Intelligent Controller

Installation and Specifications:

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
this device mustaccept any interference received, includ-
ing interference that may cause undesired operation.

1. General

The SPM-S processor provides the real time processing for the 1/O interfaces connected to it. It holds
the data base for the subsystem configuration and card holders, the event log buffer in battery backed
memory. Configuration data and event/status reports are communicated via port 1, the host port. I/O
devices are connected via port 2 through port 5. Port 1 may be set up as a RS-232 interface or a RS-485
interface. RS-485 interface may be 2-wire or 4-wire type. Port 2 through port 5 are 2-wire RS-485

interface. If 4-wire communication is required, port 2/3 and port 4/5 may be setup as two 4-wire interface

via host configuration.
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2. Configuring the SPM-S Hardware:

The SPM-S processor hardware is configured with a number of jumper and a set of 8 switches. These
jumpers/switches setup the memory chip size, port interface, end of line termination, processor address,

and baud rate. Please refer to the tables.
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JUMPERS SET AT | SELECTED
J2,J3.,J4 128 RAM CHIP SIZE IS 128K X 8
512 RAM CHIP SIZE IS 512K X 8
J6 OFF PROM CHIP SIZE IS 128K X 8
ON PROM CHIP SIZE IS 256K X 8
J9,J10,J11,J12,J13 232 PORT 1 1S RS-232
485 PORT 1 1S RS-485
J14 2W PORT 1 1S 2-WIRE FOR RS-485 INTERFACE
4w PORT 1 1S 4-WIRE FOR RS-485 INTERFACE
J7,J8 OFF | PORT 1 RS-485 EOL TERMINATOR IS NOT ON
ON PORT 1 RS-485 EOL TERMINATOR IS ON
J15 OFF PORT 2 RS-485 EOL TERMINATOR IS NOT ON
ON PORT 2 RS-485 EOL TERMINATOR IS ON
J16 OFF PORT 3 RS-485 EOL TERMINATOR IS NOT ON
ON PORT 3 RS-485 EOL TERMINATOR 1S ON
J17 OFF PORT 4 RS-485 EOL TERMINATOR IS NOT ON
ON PORT 4 RS-485 EOL TERMINATOR IS ON
J18 OFF PORT 5 RS-485 EOL TERMINATOR IS NOT ON
ON PORT 5 RS-485 EOL TERMINATOR IS ON
DIP Switches
sg | s7 | s6 | s5 | s4 | s3 | s2 | s1 SELECTION
OFF | oFF | ofFF | oFF | ADDRESS 0
OFF | oFF | oFF | ON | ADDRESS 1
OFF | OFF | ON | OFF | ADDRESS 2
OFF | OFF | ON | ON | ADDRESS 3
OFF | ON | OFF | OFF | ADDRESS 4
OFF | ON | OFF | ON | ADDRESS 5
OFF | ON | ON | OFF | ADDRESS 6
OFF | ON | ON | ON | ADDRESS 7
OFF NO HARDWARE HANDSHAKE
ON TX ENABLED BY CTS
OFF | OFF 2.400 BPS
OFF | ON 9.600 BPS
ON | OFF 19,200 BPS
ON | onN 38,400 BPS
OFF NO PASSWORD
ON PASSWORD LOGON REQUIRED
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3. Supply Power to the Interface:

The processor accepts either 12Vdc or 12Vac for power. Locate power source as closed to the unit as

possible. Connect power with minimum of 18AWG wires.

Observe POLARITY for 12Vdc application!

T2vac . O0F @ -
— % ua|@ o
| o

.- OR ...

AZL

+ —— amc| D
12V dc at| D o
2,

- —— GND

Azl

4. Communication Wiring:

The SPM-S processor communicates to host via port 1. Port 1 may be set up as RS-232 or RS-485
interface. RS-232 interface is for direct one to one connection to a host computer port or via modem.
Port 2 - 5 are RS-485 interface, which may be configured for either 2-wire or 4-wire operation. The
interface allows multi-drop communication on a single bus of up to 4,000 feet (1,200 m). Use twisted

pairs (minimum 24 AWG) with shield for the communication. Install termination jumper only for end of

line unit.
/_,\ ey [y
A
& | TXD/TR——& v | TXD/ TRy —qm o | TXD/ TR —&
6 )|PXD/TRI- &—— o @|RXD/TRI- —aq—— o @) PXD/TRI- —»
& D|RT5/Rly ——» o D|pTS/RI. o D RTS/RI4 «
e @D|C15/Rl- «— o (D|CTS/RI- o | TS/R1- —a—o
& (D|GND © D|lghp ———— < P | ° ©D|GND — P
Vs NP
Port 1, Configured 2_WIRE 4-WIRE
| as RS-232 | | Port 1, Configured as RS5-485
T 7 17
@ ()| TR2+ “—p s ()| TR2« =
o )|TR2-——a—p—4 o | TR2- &
o @ enp —— P | anp
o &2 1R3. ° | TR3+ «
o {1 TR3- e D TR ———s
o |oND o Dlany ——=1 [ [P
/— Al T
2-WIRE 4-WIRE

| Port 2 - 4, RS-485
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Port 1 is either and RS-232 or RS-485 interface and is the communications port to the PC. Refer to the

figure below for wiring to the PC communications port.

TXD
TR+

4
B
&

RXD

RXD
© @ " © @ T
RTE RTS
© @ o . @ ™
cTS cTs
O @ " D @ "
GND GND
7 32 5 32
! 1
25 9
DB25 Female DBY Female

The SPM-S can also communicate via modem. Refer to the diagram below for wiring the SPM for a

modem connection.

SIS

4
765432
13

20 DB25Male

5. Alarm Inputs Wiring:

Inputs 1 and 2 are for cabinet tamper and power fault monitoring. Normal (safe) condition is closed

contact. If these inputs are not used, install a shorting wire.

TB4
POWER \E ann | ) o
FAULT

e |} o

CABINET ano | (N} o

TAMPER

N1 @ o
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6. Memory Backup Battery:

The configuration data and the event buffer are backed up by a 3V lithium battery. This battery should

be replaced annually.

7. Status LEDs

Power-up: All LED’s OFF.
Initialization: Once power is applied, initialization of the module begins.

A: One brief flash indicating that hardware initialization has begun.

B: RAM test: ON during RAM test.

C: ON if the RAM is cleared during RAM test.
End of initialization: A, B and C LEDs are ON for one second, and then turned OFF.
If any initialization tests fail, the watchdog timer will reset the processor and testing will repeat. The
watchdog timer interval is one second.
Running: After the above sequence, the LEDs have the following meanings:

A: Task Monitor: Flashes erratically.

B: Host Communication Indicator: Flashing indicates host communication.

C: SIO Communication Indicator: Flashing indicates SIO communication.
8. Technical Specifications - SPM-S

** The processor is for use in low voltage, class 2 circuit only.
Primary power (DC or AC) :
DC input: 12Vdc+10%, 350mA
AC input: 12Vac+15%, 600mA RMS
Memory and Clock Backup:
3Volt Lithium, type BR2325
Data memory:
1MB standard, expandable to 4MB
Ports:
Port 1 - RS-232 or RS-485, 2,400 to 38,400 bps, async
Port 2 - RS-485, 2-wire, 2,400 to 38,400 bps, async
Inputs:
2 non-supervised, normally closed contacts for Tamper and power fault
Wire requirement:
Power: 1 twisted pair, 18 AWG
RS-485: 24AWG, 4,000ft (1,200m) max., twisted pair(s) with shield.
RS-232: 24AWG, 25ft (7.6m) max.
Alarm input: 1 twisted pair, 30 ohms max.

Environmental:
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Temperature: 0 to 70 °C, operating; -55 to +85 °C, storage
Humidity: 0 to 95% RHNC

Mechanical:
Dimension: 6 in. (152mm) W x 8 in. (203mm) L x 1 in. (25mm) H
Weight: 10 oz ( 290 gm) nominal

Specification subject to change without notice.

The SPM-S should only be used to control exits from areas where an alternative method for exit is
available. This product is not intended for, nor is rated for operation in life-critical control applications.
Digital Horizon Solutions, LLC is not liable under any circumstances for loss or damage caused by or
partially caused by the misapplication or malfunction of the product. Digital Horizon Solutions, LLC's

liability does not extend beyond the purchase price of the product.
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SPM-E Intelligent Controller

Installation and Specifications:

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
thisdevice mustaccept any interference received, includ-
ing interference that may cause undesired operation.

1. General

The SPM-E processor provides the real time processing for the 1/O interfaces connected to it. It holds
the data base for the subsystem configuration and card holders, the event log buffer in battery backed
memory. Configuration data and event/status reports are communicated via port 1, the host port. I/O

devices are connected via port 2 through port 6.

Port 1 may be set up as a RS-232, RS-485 or Ethernet 10baseT interface. RS-485 interface may be
2-wire or 4-wire type. Lantronix MSS-LITE of Cobox-Micro are supported NIC.

Port 2 through port 5 are 2-wire RS-485 interface. If 4-wire communication is required, port 2/3 and port

4/5 may be setup as two 4-wire interface via host configuration.

Port 6 may be set up as a RS-232 interface or a RS-485 interface. RS-485 interface may be 2-wire or

4-wire type.
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2. Configuring the SPM-E Hardware:

The SPM-E processor hardware is configured with a number of jumper and a set of 8 switches. These

jumpers/switches setup the memory chip size, port interface, end of line termination, processor address,

and baud rate. Please refer to the tables.
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JUMPERS SETAT | SELECTED
J2 OFF PROM CHIP SIZE IS 128K X 8 (FACTORY SETTING)
oM PROM CHIP SIZE IS 256K X 8 (FACTORY SETTING)
J4,56,7,10 232 PORT 1 IS RS-232 ILANTRONIX MSS-LITE
485 PORT 1 IS RS-485
J26 OFF PORT 1 IS LANTRONIX COBOX-MICRO
oM PORT 1 IS RS-232 IRS-485 /LANTRONIX MSS-LITE
Js 2W PORT 1 IS 2-WIRE FOR RS-<485 INTERFACE
aw PORT 1 IS 4-WIRE FOR RS-485 INTERFACE
J13,14,15,16,19 232 PORT 6 IS RS-232
485 PORT 6 IS RS-485
J17 2W PORT 6 IS 2-WIRE FOR RS-485 INTERFACE
4w PORT 6 IS 4-WIRE FOR RS-485 INTERFACE
J9.11 OFF PORT 1 R5-485 EOL TERMINATOR IS NOT ON
oM PORT 1 RS-485 EOL TERMINATOR IS OM
J18,20 OFF PORT 6 R5-485 EOL TERMINATOR IS NOT OM
oM PORT 6 RS-485 EOL TERMINATOR IS OM
J21 OFF PORT 2 R5-485 EOL TERMINATOR IS NOT OM
oM PORT 2 R5-485 EOL TERMINATOR IS OM
Jz2 OFF PORT 3 R5-485 EOL TERMINATOR IS NOT OM
oM PORT 3 RS-485 EOL TERMINATOR IS OM
J23 OFF PORT 4 R5-485 EOL TERMINATOR IS NOT OM
oM PORT 4 RS-485 EOL TERMINATOR IS OM
J24 OFF PORT 5 R5-485 EOL TERMINATOR IS NOT OM
oM PORT 5 RS-485 EOL TERMINATOR IS OM
J25 2.3 DEFAULT FOR PORT1 HIGH BAUD RATE FOR NIC
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DIP Switches

S8 | S7 | S6 | S5 | S84 | 83 | 52 | o1 SELECTION
OFF| OFF | OFFJ ADDRESS 0
OFF| OFF| ON JADDRESS 1
OFF| ON | OFFJADDRESS 2
OFF| ON | ON JADDRESS 3
ON | OFF | OFF J ADDRESS 4
ON | OFF| ON JADDRESS 5
ON | ON | OFFJ ADDRESS 6
ON | ON | ON JADDRESS 7

OFE PORT 2: NO HARDWARE FLOW]
JCONTROL

ON PORT 2: HARDWARE FLOW
ICONTROL

OFF PORT 1: NO HARDWARE FLOW|
JCONTROL

ON PORT 1: HARDWARE FLOW
JCONTROL

OFF | OFF 115,200 BPS

OFF| ON 9,600 BPS

ON | OFF 19,200 BPS

ON | ON 38,400 BPS

OFF NO PASSWORD

ON PASSWORD LOGON REQUIRED

3. Supply Power to the Interface

The processor accepts either 12Vdc or 12Vac for power. Locate power source as closed to the unit as
possible. Connect power with minimum of 18AWG wires.

Observe POLARITY for 12Vdc application!

12V ac —_lLEEIE @ O
Zoat|@) o
mp|D o

... OR ..
+ ——— 2| &) o
12V dc 2 oat|@ o
- ap| &) ©

4. Communication Wiring

The SPM-E processor communicates to host via port 1. Port 1 may be set up as RS-232 or RS-485

interface. RS-232 interface is for direct one to one connection to a host computer port, via modem or a
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plug-in Ethernet module. When the Ethernet module is used, port 1 must be configured as a RS-232

interface.

Ports 2 - 5 are RS-485 interface, which may be configured for either 2-wire or 4-wire operation. The
interface allows multi-drop communication on a single bus of up to 4,000 feet (1,200 m). Use twisted
pairs (minimum 24 AWG) with shield for the communication. Install termination jumper only for end of

line unit.

Port 6 may be set up as RS-232 or RS-485 interface.

Ve 1T
& @ THD/TRI————— o A TXD/ TRy — g o 2] TXD/ TR+ —
o (A |RYD/TRI- 4—— o ARXD/TRI- — g4 o A RXD/TRI- —
> @D|rTRle ——— B ° @|rTS/R ° @|rTS/RI. —
o A|CTS/RI- g4—m— o AICTS/RI- o D CT5/R1- —4—
° @l ——— ¢ Do) ————— | © ) GhD — 1 [P
Port 1,6 Configured 2_WIRBE 4-WIRE
| as RS-232 | Port 1,6 Configured as RS-485 |
_/ [ g —
o (| TR2+ > - ° ()] TRZ+ -
o Lz} TRZ-———e o @ TRZ- .
o 2o ——_p ° | anhp
9 D|TR3. @ | TR -
o 2|TRI- e Al TRI- —-—s
o (2|aND o @lany —— T [P
e ] A
2-WIRE 4-WIRE

| Port 2 - 4, RS-485

Port 1 is either and RS-232 or RS-485 interface and is the communications port to the PC. Refer to the

figure below for wiring to the PC communications port.

TXD

RXD
TRi-

o]

EE
B
O

RTS
Rl

CcTe
Ri-

e]
o]

ND

SO0
NSSSS

G
o]

DB25 Female DES Female
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The SPM-E can also communicate via modem. Refer to the diagram below for wiring the SPM

for a modem connection.

(0]

O

(o]

O

o]

QOO

20  DB25 Male

5. Alarm Inputs Wiring

Inputs 1 and 2 are for cabinet tamper and power fault monitoring. Normal (safe) condition is closed

contact. If these inputs are not used, install a shorting wire.

TB4
POWER t ano | N} o
FAULT
mne |} o
CABINET E ann | o
TAMPER
IN1 @ N

6. Memory Backup Battery

The configuration data and the event buffer are backed up by a 3V lithium battery. This battery should

be replaced annually.

7. Status LEDs

Power-up: All LED’s OFF.
Initialization: Once power is applied, initialization of the module begins.
A: One brief flash indicating that hardware initialization has begun.
B: RAM test: ON during RAM test.
C: ON if the RAM is cleared during RAM test.
End of initialization: A, B and C LEDs are ON for one second, and then turned OFF.
If any initialization tests fail, the watchdog timer will reset the processor and testing will repeat. The
watchdog timer interval is one second.
Running: After the above sequence, the LEDs have the following meanings:

A: Task Monitor: Flashes erratically.
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B: Host Communication Indicator: Flashing indicates host communication.

C: SIO Communication Indicator: Flashing indicates SIO communication.
8. Technical Specifications - SPM-E

** The processor is for use in low voltage, class 2 circuit only.
Primary power (DC or AC) :
DC input: 12Vdc+10%, 400mA (550mA with NIC)
AC input: 12Vac+15%, 650mA RMS (800mA RMS with NIC)
Memory and Clock Backup: 3Volt Lithium, type BR2325
Data memory:
1Mb standard (optional memory module, J3)
Ports:
Port 1, 6 - RS-232 or RS-485, 2,400 to 38,400 bps, async
Port 2-5 - RS-485, 2-wire, 2,400 to 38,400 bps, async
Inputs:
2 non-supervised, normally closed contacts for Tamper and power fault
Wire requirement:
Power: 1 twisted pair, 18 AWG
RS-485: 24AWG, 4,000ft (1,200m) max., twisted pair(s) with shield.
RS-232: 24AWG, 25ft (7.6m) max.
Ethernet: Cat 5 per Lantronix
Alarm input: 1 twisted pair, 30 ohms max.
Environmental:
Temperature: 0 to 70 °C, operating; -55 to +85 °C, storage
Humidity: 0 to 95% RHNC
Mechanical:
Dimension: 6 in. (152mm) W x 8 in. (203mm) L x 1 in. (25mm) H
Weight: 10 oz ( 290 gm) nominal
Lantronix NIC support:
Standoff size - Dia. 0.125 inch x 7/16 inch
Richco Plastics part number LMSP-7-01, 3 pieces required
Specification subject to change without notice.
The SPM-E should only be used to control exits from areas where an alternative method for exit is
available. This product is not intended for, nor is rated for operation in life-critical control applications.
Digital Horizon Solutions, LLC is not liable under any circumstances for loss or damage caused by or
partially caused by the misapplication or malfunction of the product. Digital Horizon Solutions, LLC's

liability does not extend beyond the purchase price of the product.
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Memory Expansion (SPM-MEM)

1. General

The Memory Expansion card for the SPM processor allows for additional memory to be added when
data base requirement exceeds the capacity of the base memory on the SPM processor. The Memory
card accommodates 3 banks of low power static RAMs for up to a total of 3 Megabytes. The memory is

backed up by the lithium cell on the SPM processor.
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Memory Expansion (SPM-MEM?7)

1. General

The Memory Expansion card for the SPM-E processor allows for additional memory to be added when
data base requirement exceeds the capacity of the base memory on the SPM -E processor. The
Memory card adds 7 Mb to the SCP-E's 1 Mb for a total of 8 Mb of data memory. The memory is backed
up by the lithium cell on the SPM -E processor.
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Dual Door Module (DDM)

Installation and Specifications:

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
this device mustacceptany interference received, includ-
inginterference that may cause undesired operation

[ e

=

N
b
b
N
% L
5
=
g °

1. General

The Dual Door Module (DDM) provides a solution for interfacing to TTL/Wiegand type readers and door
hardware. The DDM can accept data from reader with clock/data or Wiegand signaling and provide a
tri-stated LED control and buzzer control. Six form-C relay outputs may be used for strike control or
alarm signaling. Eight supervised inputs are provided for monitoring the door contact, exit push button
and alarm contacts. Communication to the interface is accomplished via a 2 or 4-wire RS-485 interface.
The DDM requires either 12Vdc or 12Vac for power. The DDM is 6 x 8 inches in size with mounting

holes along the longer edges. See following figure for component location.
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2. Supply Power to the Interface

The DDM accepts either 12Vdc or 12Vac for power. Locate the power source as closed to the interface
as possible. Make power connection with minimum of 18AWG wires. The input voltage is filtered and
regulated to 5Vdc or 12Vdc. The filtered or the regulated voltage is available for powering the readers.

The selection is made via jumpers and is available at both reader terminals.

A ACOC
12 ¥ OC

QAP

GHD

+ —— amc|DH e
12V dc 2 oar|@) o
- ao|@® o

3. Communication Wiring

The DDM communicates to host controller via a RS-485 interface, which may be set for either 2-wire or
4-wire configuration. The interface allows for multi-drop communication on a bus of up to 4,000 feet
(1,200 m). Use twisted pair(s) (minimum 24AWG) with shield for communication. See specification.

Install jumpers according to the selected configuration.

o
> € . <
r—<—> * <
L g >
. >
I L
AL L~ 4
2-WIRE 4-WIRE
2-WIRE/4-WIRE SELECT LINE TERMINATION
W LW NSTALL JUMPER ON 2W 5y
-L 13 FOR 2-WIRE INTERFACE . FOR INTERFACES AT THE END
] > OF COMMUNICATION LINE, INSTALL
W LW NSTALL JUMPER ON &4W - JUMPERS J5, J& TO ENGAGE THE
HEM : FOR L-WRF INTERFACE I 120 OHM LINE TERMINATOR
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4. Reader Wiring

Each reader port supports a reader with TTL interface. Power to the reader is selectable as 5Vdc, 12Vdc,
or input voltage pass-through. This selection is done via setting of jumpers J2 and J4. For selection of
12Vdc, the interface must be powered by 12Vac source. This selection is made for both reader ports.

For readers require different voltage or current capability, they must be powered via different means.

To fully utilize each reader port, a 6-conductor cable (18AWG) is required. Reader port configuration is

set via host software.

ROR PWR IN 5%
REG UNREG aut ozv

BEN-12 M . | 5Vdc IS AVAILABLE ON READER PORTS

- [ 12Vde IS AVAILABLE ON READER PORTS, (12Vac SUPPLY REQUIRED)
-1 POWER TO THE INTERFACE IS AVAILABEL ON THE READER PORTS

5 I
o (A RED (1) =
° @ Vo o =
IRAN (4]
] |2l LED b(h .,L_:: l[:j ;
o @|BIR 1 = =
° @|p1/aiK R (=S
° @ D0/DAT ;-|<<J :: | <
L ° @lonp o) NG ¢

5. Alarm Contact Wiring

Inputs 1 to 8 may be configured to use or not to use End-Of-Line (EOL) resistors, and for normally open
or normally closed contacts. Inputs 9 and 10 are typically used for monitoring cabinet tamper and power
failure. These 2 inputs are for contact closure monitoring only. They do not use EOL resistor(s). Input

configuration is set via host software.

AN =8 -
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NG T %‘(.m B g o
Qo
1,1% = .
O - "% Z %;O
I
NC ‘ {" N o
|
NO

- 208 -



6. Control Output Wiring

Six form-C relay contacts are provided for controlling door strike or other devices. Load switching can
cause contact abnormal wear and premature contact failure. Switching of inductive loads (strike) also
causes EMI (electromagnetic interference) which may interfere with normal operation of other
equipments. To minimize contact premature failure and to increase system reliability, contact protection
circuit must be used. The following two circuits are recommended. Locate the protection circuit as close
to the load as possible (within 12 inches [30cm]), as the effectiveness of the circuit will decrease if it is

located far away. Use sufficiently large gauge of wires for the load current as to avoid voltage loss.

DIODE SELECTION:

- A p DIODE CURRENT RATING > 1 X STRIKE CURRENT
DIODE BREAK DOWN VOLTAGE: 4X STRIKE VOLTAGE
FOR 12Vdc or 24Vdc STRIKE, DIODE 1N4002 (100V /
1A) TYPICAL

T
|

LOAD MOV SELECTION:

i sc <ounce  CLAMP VOLTAGE > 1.5 X Vac RMS
e FOR 24Vac STRIKE, PANASONIC ERZ-C07DK470
=1 TYPICAL

LOAD
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7. DIP Switch Usage

Switches 1 to 5 select the device address. Switch 6 and 7 select the communication baud rate.

Communication on the RS-485 serial port is asynchronous, half-duplex with 1 start bit, 8 data bits and 1

stop bit.
S8 ] S7 | S6 ]| S5 | S4 | S3 | S2 | S SELECTION
OFF OFF | OFF OFF | OFF | ADDRESS 0
OFF OFF OFF OFF ON | ADDRESS 1
OFF OFF | OFF ON OFF | ADDRESS 2
OFF OFF | OFF ON ON | ADDRESS 3
OFF OFF ON OFF | OFF | ADDRESS 4
OFF OFF ON OFF ON | ADDRESS &
OFF OFF ON ON OFF | ADDRESS 6
OFF OFF ON ON ON | ADDRESS 7
OFF ON OFF OFF OFF | ADDRESS 8
OFF ON OFF OFF ON | ADDRESS 9
OFF ON OFF ON OFF | ADDRESS 10
OFF ON OFF ON ON | ADDRESS 11
OFF ON ON OFF OFF | ADDRESS 12
OFF ON ON OFF ON | ADDRESS 13
OFF ON ON ON OFF | ADDRESS 14
OFF ON ON ON ON | ADDRESS 15
ON OFF OFF OFF OFF | ADDRESS 16
ON OFF | OFF | OFF ON | ADDRESS 17
ON OFF | OFF ON OFF | ADDRESS 18
ON OFF | OFF ON ON | ADDRESS 19
ON OFF ON OFF OFF | ADDRESS 20
ON OFF ON OFF ON | ADDRESS 21
ON OFF ON ON OFF | ADDRESS 22
ON OFF ON ON ON | ADDRESS 23
ON ON OFF OFF OFF | ADDRESS 24
ON ON OFF OFF ON | ADDRESS 25
ON ON OFF ON OFF | ADDRESS 26
ON ON OFF ON ON | ADDRESS 27
ON ON ON OFF | OFF | ADDRESS 28
ON ON ON OFF ON | ADDRESS 29
ON ON ON ON OFF | ADDRESS 30
ON ON ON ON ON | ADDRESS 31
OFF OFF 2400 BPS
OFF ON 9 600 BPS
ON OFF 19200 BPS
ON ON 38 400 BPS
OFE NOT US@
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8. Status LEDs:

Power-up: All LED’s OFF.
Initialization: Once power is applied, initialization of the module begins.
The BOOT code will turn ON LEDA after the initialization of the registers is completed. If the BOOT
code cannot complete the initialization, the watchdog timer will reset the module after about one
second.
If the BOOT code cannot launch the LOADER code: LEDA will be ON, LEDB will be OFF
If the LOADER cannot launch the application code: LEDA will flash (heartbeat (off-line), see below),
LEDB will display communication activity.
After hardware initialization is complete, LEDs 1 through 8 LED TMP and LED PFL are sequenced
at a 200mS rate.
Running: After the above sequence, the LEDs have the following meanings:
LEDA: Heartbeat and On-Line Status:
Off-line: 1 second rate, OFF for 90% (900mS) ON for 10% (100mS).
On-line: 1 second rate, OFF for 10% (100mS) ON for 90% (900mS).
LEDB: SIO Communication Port Status:
Indicate communication activity on the SIO communication port.
LED1: Input Status for IN1
LED2: Input Status for IN2
LED3: Input Status for IN3
LEDA4: Input Status for IN4
LEDS: Input Status for IN5
LEDG6: Input Status for IN6
LED7: Input Status for IN7
LEDS: Input Status for IN8
Input in the inactive state: OFF
Input in the active state: ON.
Input in a trouble state: Flash, (100mS: ON, 100mS: OFF).
LED R1: Reader 1 activity:
ON when the card is presented to the Reader 1.
LED R2: Reader 2 activity:
ON when the card is presented to the Reader 2.
LED TMP: Input Status for TPM
LED PFL: Input Status for PFL
LED1 through LEDS8, LED TMP and LED PFL:
Every 3 seconds the LED will change state for 50mS.
LED K1: llluminates when output relay K1 is energized.

LED K2: llluminates when output relay K2 is energized.
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LED K3: llluminates when output relay K3 is energized.
LED K4: llluminates when output relay K4 is energized.
LED Kb5: llluminates when output relay K5 is energized.

LED K&: llluminates when output relay K6 is energized.

9. Technical Specification — DDM

** The processor is for use in low voltage, class 2 circuit only.
Primary power:
12Vdc+£10% 400mA
12Vac+15% 600mA
Relay contacts:
6 outputs, Form-C, 5A @ 28Vdc, resistive
Inputs:
8 supervised, End of Line resistors, 1k/1k ohm standard
2 unsupervised
Reader interface:
Reader power - 5Vdc(5 - 6.2), 12Vdc(10.8 - 13.2) nominal or unregulated, 75mA max. each
Reader LED output - TTL compatible, high > 3V, low < 0.5V, 5mA source/sink max.
Reader buzzer output - Open collector, 5Vdc open circuit max. 10mA sink max.
Reader data inputs - TTL compatible inputs
Communication:
RS-485, 2-wire or 4-wire, 2,400 to 38,400bps
Wire requirements:
Power: 1 twisted pair, 18AWG
RS-485: 24AWG, 4,000feet (1,200m) max., twisted pair(s) with shield
Alarm inputs: 1 twisted pair per input, 30 ohms max.
Outputs: as required for the load
Reader: 6 conductors, 18AWG, 500 feet (150m) max.
Environment:
Temperature - -55°C to +85°C, storage; 0°C to +70°C, operating
Humidity - 0% to 95% RHNC
Mechanical:
Dimension - 6" (152mm)W x 8" (203mm)L x 1" (25mm)H
Weight - 12 o0z. (340g) nominal
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Specification subject to change without notice.

The DDM should only be used to control exits from areas where an alternative method for exit is
available. This product is not intended for, nor is rated for operation in life-critical control applications.
Digital Horizon Solutions, LLC is not liable under any circumstances for loss or damage caused by or
partially caused by the misapplication or malfunction of the product. Digital Horizon Solutions, LLC's

liability does not extend beyond the purchase price of the product.
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Input Control Module (ICM)

Installation and Specifications:

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
thisdevice mustaccept any interference received, includ-
ing interference that may cause undesired operation.

1. General

The Input Control Module (ICM) processor provides sensor interface and output controls for security/
access control and other applications. The controller has 16 input channels for supervised contact
monitoring and 2 form-C contacts for load switching. In addition, 2 digital inputs may be used for tamper

and UPS status monitoring. The processor requires either 12Vdc or 12Vac for power.
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2. Supply Pow

er to the Interface

The ICM accepts either 12Vdc or 12Vac for power. Locate power source as closed to the unit as

possible. Connect power with minimum of 18AWG wires.

Observe POLARITY for 12Vdc application!

QAP

12V ac EHSE
GND

... OR ...

+ ——— A[DC
12V de B
- — —  GND

ANINVAY

3. Communication Wiring

The ICM communicates to host via a RS-485 interface, which may be configured for either 2-wire or

4-wire operation. The interface allows multi-drop communication on a single bus of up to 4,000 feet

(1,200 m). Use twisted pair(s) (minimum 24 AWG) with shield for the communication.

)l aralts

N

2-WIRE

éTR+
I TR-

r Ry

| e
T SG

LOLDO

4-WIRE

Install the following jumpers for the RS-485 interface according to the selected configuration

2-WIRE/4-WIRE SELECT

! INSTALL JUMPER DN 1 - 2
3 FOR Z-WIRE INTERFALE

1 INSTALL JUMPER ON 2 - 3
3 FOR 4-WIRE INTERFACE

2
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4. Alarm Inputs Wiring

Inputs 1 to 16 may be configured to use or not to use End Of Line (EOL) resistors and to use normally

open or normally closed contacts.

13 AV
K, 1%

8 <

1o *.1% s NC
m—
K% <
m § ND

m K. 1%

112
12 —+ nC

1
T ND

o o o o

ANV [NV

85

A

TBE

a o o o

5. Inputs for Cabinet Tamper/Power Fault

Input CT and input BA are typically used for monitoring cabinet tamper and power failure with normally
closed contacts. These two inputs are for contact closure monitoring only, and do not use EOL
resistor(s). If these inputs are not used, install a short piece of wire at the input to indicated safe

condition.

CABINET ‘o CT
TAMPER |

POWER o BA
FAULT L

XalvalVs

a o o o

6. Relay Outputs

The following show typical use of the relay outputs. DC source is recommended whenever it is possible.
Transient clamping must be provided to protect the contact and to reduce EMI emission. Use sufficiently

large wires for the load current to avoid voltage loss.

TB12Z
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o A|c & _p +
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s A|c
o @ MO
LOAD
FUSE
o\ _p '
Moy AC SOURCE
LDAD



7. DIP Switch Usage

Switches 1 to 5 select the devices communication address. Switches 6 and 7 select the communication
baud rate. Communication on the RS-485 serial port is asynchronous, half-duplex with 1 start bit, 8 data
bits and 1 stop bit.

S8 ] S7T | S6 | S5 | S4] S3 | S2 | S1 SELECTION
OFF OFF OFF OFF OFF | ADDRESS 0O

OFF OFF | OFF OFF ON | ADDRESS 1

OFF OFF | OFF ON OFF | ADDRESS 2

OFF OFF OFF ON ON | ADDRESS 3

OFF OFF ON OFF | OFF | ADDRESS 4

OFF OFF ON OFF ON | ADDRE 5
OFF OFF ON ON OFF | ADDRESS 6

OFF OFF ON ON ON | ADDRESS 7

OFF ON OFF OFF OFF | ADDRESS 8

OFF ON OFF OFF ON | ADDRESS 9

OFF ON OFF ON OFF | ADDRESS 10
OFF ON OFF ON ON | ADDRESS 11
OFF ON ON OFF QOFF | ADDRESS 12
OFF ON ON OFF ON | ADDRESS 13
OFF ON ON ON OFF | ADDRESS 14
OFF ON ON ON ON | ADDRESS 15
ON OFF OFF OFF OFF | ADDRESS 16
ON OFF | OFF | OFF ON | ADDRESS 17
ON OFF | OFF ON OFF | ADDRESS 18
ON OFF | OFF ON ON | ADDRESS 19
ON OFF ON OFF OFF | ADDRESS 20
ON OFF ON OFF ON | ADDRESS 21
ON OFF ON ON OFF | ADDRESS 22
ON OFF ON ON ON | ADDRESS 23
ON ON OFF OFF OFF | ADDRESS 24
ON ON OFF OFF ON | ADDRESS 25
ON ON OFF ON OFF | ADDRESS 26
ON ON OFF ON ON | ADDRESS 27
ON ON ON OFF OFF | ADDRESS 28
ON ON ON OFF ON | ADDRESS 29
ON ON ON ON OFF | ADDRESS 30
ON ON ON ON ON | ADDRESS 31

)]
in

OFF | OFF 2400 BPS
OFF | ON 9,600 BPS
ON | OFF 19,200 BPS
ON ON 38,400 BPS
OFF NOT USED
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8. Status LEDs

Power-up: All LED’s OFF.
Initialization: Once power is applied, initialization of the module begins.
The BOOT code will turn ON LEDA after the initialization of the registers is completed. If the BOOT
code cannot complete the initialization, the watchdog timer will reset the module after about one
second.
If the BOOT code cannot launch the LOADER code: LEDA will be ON, LEDB will be OFF
If the LOADER cannot launch the application code: LEDA will flash (heartbeat (off-line), see below),
LEDB will display communication activity.
After hardware initialization is complete, LEDs 1 through 8 LED CT and LED BA are sequenced at
a 200mS rate.
Running: After the above sequence, the LEDs have the following meanings:
LEDA: Heartbeat and On-Line Status:
Off-line: 1 second rate, OFF for 90% (900mS) ON for 10% (100mS).
On-line: 1 second rate, OFF for 10% (100mS) ON for 90% (900mS).
LEDB: SIO Communication Port Status:
Indicate communication activity on the SIO communication port.
LED1 throught LED 16: Input Status for IN1 throught IN16
Input in the inactive state: OFF
Input in the active state: ON.
Input in a trouble state: Flash, (100mS: ON, 100mS: OFF).
LED CT: Input Status for CT
LED BA: Input Status for BA
LED1 through LED16, LED CT and LED BA
Every 3 seconds the LED will change state for 50mS.
LED K1: llluminates when output relay K1 is energized.

LED K2: llluminates when output relay K2 is energized.

9. Technical Specification - ICM

** The processor is for use in low voltage, class 2 circuit only.
Primary power:
DC input: 12Vdc+10%, 350mA
AC input: 12Vac+15%, 500mA RMS
Relay contacts:
2 form C, 5A 28Vdc, Resistive.
Inputs:

16 supervised, End of Line resistors, 1k/1k ohm standard
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2 unsupervised , normally closed contacts for Tamper and power fault
Communication:
RS-485, 2-wire or 4-wire, 2,400 to 38,400bps
Wire requirements:
Power: 1 twisted pair, 18AWG
RS-485: 24AWG, 4,000feet (1,200m) max., twisted pair(s) with shield
Alarm inputs: 1 twisted pair per input, 30 ohms max.
Outputs: as required for the load
Environment:
Temperature - -55°C to +85°C, storage; 0°C to +70°C, operating
Humidity - 0% to 95% RHNC
Mechanical:
Dimension: 6 in. (152mm) W x 8 in. (203mm) L x 1 in. (25mm) H
Weight: 10 oz ( 290 gm) nominal

Specification subject to change without notice.

The ICM should only be used to control exits from areas where an alternative method for exit is available.
This product is not intended for, nor is rated for operation in life-critical control applications. Digital
Horizon Solutions, LLC is not liable under any circumstances for loss or damage caused by or partially
caused by the misapplication or malfunction of the product. Digital Horizon Solutions, LLC's liability does

not extend beyond the purchase price of the product.
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Output Control Module (OCM)

Installation and Specifications:

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
thisdevice mustaccept any interference received, includ-
ing interference that may cause undesired operation.

1. General

The OCM processor provides output controls for security/access control and other applications. The
controller has 16 form-C contacts for load switching. In addition, 2 digital inputs may be used for tamper
and UPS status monitoring. The processor requires either 12Vdc or 12Vac for power.
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2. Supply Power to the Interface

The OCM accepts either 12Vdc or 12Vac for power. Locate power source as closed to the unit as

possible. Connect power with minimum of 18AWG wires.

Observe POLARITY for 12Vdc application!

12V ac _LE.IIIE @
T a|Q)
GHD @

... OR ..
+ — amc| @D
12V de Z ar| @
T —— OHD @

3. Communication Wiring

The ICM communicates to host via a RS-485 interface, which may be configured for either 2-wire or

4-wire operation. The interface allows multi-drop communication on a single bus of up to 4,000 feet

(1,200 m). Use twisted pair(s) (minimum 24 AWG) with shield for the communication.

T
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T

L

éTR+
I TR-

T
| e
T SG

LOLDO
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Install the following jumpers for the RS-485 interface according to the selected configuration

2-WIRE/4-WIRE SELECT

]? IN3TALL JUMPER ON 1 - 2

3 FOR Z-WIRE INTERFALE
INSTALL JUMPER ON 2 - 3
FOR 4-WIRE INTERFACE

JzJ

LINE TERMINATION

FOR INTERFACES AT THE END
OF COMMUNICATION LINE, INSTALL
JUMPERS )1, J2 TD ENGAGE THE
120 OHM LINE TERMINATION
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4. Inputs for Cabinet Tamper/Power Fault:

Input CT and input BA are typically used for monitoring cabinet tamper and power failure with normally
closed contacts. These two inputs are for contact closure monitoring only, and do not use EOL
resistor(s). If these inputs are not used, install a short piece of wire at the input to indicated safe

condition.

[ABINET o REEANEE
TAMPER E.} o7 @ o
PowER o pa | N o
FAULT | | Q) o

5. Relay Outputs

The following show typical use of the relay outputs. DC source is recommended whenever it is possible.
Transient clamping must be provided to protect the contact and to reduce EMI emission. Use sufficiently
large wires for the load current to avoid voltage loss.
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NE FUSE
v

+
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<
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6. DIP Switch Usage

Switches 1 to 5 select the devices communication address. Switches 6 and 7 select the communication
baud rate. Communication on the RS-485 serial port is asynchronous, half-duplex with 1 start bit, 8 data
bits and 1 stop bit.

S8 ]| S7T | S6 | S5 S4 ] S3 ] 52| S1 SELECTION
OFF OFF | OFF OFF | OFF | ADDRESS O
OFF OFF | OFF OFF ON | ADDRESS 1
OFF OFF | OFF ON OFF | ADDRESS 2
OFF OFF | OFF ON ON | ADDRESS 3

OFF | OFF | ON | OFF | OFF | ADDRESS 4
OFF | OFF | ON | OFF | ON ] ADDRESS 5
OFF | OFF | ON ON | OFF | ADDRESS 6
OFF | OFF | ON ON ON | ADDRESS 7

OFF ON OFF | OFF | OFF | ADDRESS 8

OFF ON OFF | OFF ON | ADDRESS 9

OFF ON OFF ON OFF | ADDRESS 10
OFF ON OFF ON ON | ADDRESS 11
OFF ON ON OFF | OFF | ADDRESS 12
OFF ON ON OFF ON | ADDRESS 13
OFF | ON ON ON | OFF | ADDRESS 14
OFF ON ON ON ON | ADDRESS 15
ON | OFF | OFF | OFF | OFF | ADDRESS 16
ON OFF | OFF | OFF ON | ADDRESS 17
ON | OFF | OFF | ON | OFF | ADDRESS 18
ON OFF | OFF ON ON | ADDRESS 19
ON OFF ON OFF | OFF | ADDRESS 20
ON OFF ON OFF ON | ADDRESS 21
ON OFF ON ON OFF | ADDRESS 22
ON OFF ON ON ON | ADDRESS 23
ON ON OFF | OFF | OFF | ADDRESS 24
ON ON OFF | OFF ON | ADDRESS 25
ON ON OFF ON OFF | ADDRESS 26
ON ON OFF ON ON | ADDRESS 27
ON ON ON OFF | OFF | ADDRESS 28
ON ON ON OFF ON | ADDRESS 29
ON ON ON ON OFF | ADDRESS 30
ON ON ON ON ON | ADDRESS 31

OFF | OFF 2400 BPS
OFF | ON 9600 BPS
ON | OFF 19,200 BPS
ON ON 38,400 BPS
OFF NOT USED
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7. Status LEDs

Power-up: All LED’s OFF.
Initialization: Once power is applied, initialization of the module begins.
The BOOT code will turn ON LEDA after the initialization of the registers is completed. If the BOOT
code cannot complete the initialization, the watchdog timer will reset the module after about one
second.
If the BOOT code cannot launch the LOADER code: LEDA will be ON, LEDB will be OFF
If the LOADER cannot launch the application code: LEDA will flash (heartbeat (off-line), see below),
LEDB will display communication activity.
After hardware initialization is complete, LEDs 1 through 8 LED TMP and LED PFL are sequenced
at a 200mS rate.
Running: After the above sequence, the LEDs have the following meanings:
LEDA: Heartbeat and On-Line Status:
Off-line: 1 second rate, OFF for 90% (900mS) ON for 10% (100mS).
On-line: 1 second rate, OFF for 10% (100mS) ON for 90% (900mS).
LEDB: SIO Communication Port Status:
Indicate communication activity on the SIO communication port.
LED TMP: Input Status for TPM
LED PFL: Input Status for PFL
LED TMP and LED PFL:
Every 3 seconds the LED will change state for 50mS.
LED K1 throught LED K16:

Illuminates when output relay K1 throught K16 are energized.
8. Technical Specification - OCM

** The processor is for use in low voltage, class 2 circuit only.
Primary power:
12Vdc+10%, 500mA
12Vac+15%, 750mA RMS
Relay contacts:
16 form C, 5A 28Vdc, Resistive.
Inputs:
2 unsupervised , normally closed contacts for Tamper and power fault
Communication:
RS-485, 2-wire or 4-wire, 2,400 to 38,400bps
Wire requirements:
Power: 1 twisted pair, 18AWG
RS-485: 24AWG, 4,000feet (1,200m) max., twisted pair(s) with shield
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Alarm inputs: 1 twisted pair per input, 30 ohms max.
Outputs: as required for the load
Reader: 6 conductors, 18AWG, 500 feet (150m) max.
Environment:
Temperature - -55°C to +85°C, storage; 0°C to +70°C, operating
Humidity - 0% to 95% RHNC
Mechanical:
Dimension: 6 in. (152mm) W x 8 in. (203mm) L x 1 in. (25mm) H
Weight: 16 oz (454 gm) nominal

Specification subject to change without notice.

The OCM should only be used to control exits from areas where an alternative method for exit is
available. This product is not intended for, nor is rated for operation in life-critical control applications.
Digital Horizon Solutions, LLC is not liable under any circumstances for loss or damage caused by or
partially caused by the misapplication or malfunction of the product. Digital Horizon Solutions, LLC's

liability does not extend beyond the purchase price of the product.
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Single Door Module (SDM)

Installation and Specifications:

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
thisdevice mustaccept any interference received, includ-
ing interference that may cause undesired operation.

1. General

The Single Door Module (SDM)provides a solution to OEM system integrator where interfacing to a
TTL/Wiegand type reader and door hardware is needed. The SDM can accept data from a reader with
clock/data or Wiegand signaling, provides a tri-stated LED control and buzzer control. Two form-C relay
outputs may be used for strike control or alarm signaling. Two supervised inputs are provided for

monitoring the door contact and exit push button. Communication to the interface is accomplished via a

2-wire RS-485 interface.
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2. Supply Power to the Interface:

All interconnection to the Interface are via quick-disconnect terminal blocks.

The SDM requires 12Vdc +15% for power. The power source must be filtered. DO NOT use ac
transformer directly to power the SDM. The 12Vdc is passed to the telco modular jack and is available
for powering a reader. Reader with TTL (clock/data or wd1/wdO) interface is supported by the SDM. Two
supervised inputs are typically used for door contact and exit push button monitoring. End of line

resistors are required for line supervision.

. REAT | IN LEA 183 .
J = | e @] ‘U1 norMaLLy cLosen —
r GROUND H_G-ND Z\ °© \ NE e ; .
‘ 077 = | P o \¥ o Pl = T CENTER STRIKE RELAY
BUZZER — = \
2 NOf| o (Afwe ————— NorMALLY oPEN —
; e LE) —— LED = \
READER ==l A NBRMALLY OP
A otk e | D o o Dl NORMALLY OPEN  —]
s J 2 o o (/e ————— NORMALLY TLOSED AUX RELAY
ATA roaTso8 | ) o
PWR TO READER — wzv| D o | A ° Dz T @w
2) o :Z +12v —/——— 172 VOLT OC
RS-485 - o |s ——— 12 vic RETURN
INTERFACE 0
o ;Z 2 AN e
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o 12 — 0 NORMA ap
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(n] { I
Z % OOR CONTALET
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Two form-C relay contacts are provided for controlling door strike or other devices. The contact ratings
are different on these outputs. Load switching can cause contact abnormal wear and premature contact
failure. Switching of inductive loads (strike) also causes EMI (electromagnetic interference) which may

interfere with normal operation of other equipments.

To minimize contact premature failure and to increase system reliability, contact protection circuit must
be used. The following two circuits are recommended. Locate the protection circuit as close to the load
as possible (within 12 inches [30cm]), as the effectiveness of the circuit will decrease if it is located far
away.
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3. Communication Wiring:

The SDM communicates to an SPM via a half duplex multi-drop RS-485 interface. The total cable length
is limited to 4,000 feet (1,200 meters). Shielded cable of 24AWG with characteristic impedance of 120

ohm is specified for the RS-485 interface. The last devices on both end of the cable should have the

termination installed (set jumper J4 on).

TO ADOITIONAL
INTERFACE

05 =ML *HL

INTERFACE INTERFACE CONTROLLER
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4. Jumpers

Each SDM must be configured to have a unique address and correct baud rate. The address and baud

rate are selected by installing the specified jumpers.
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5. Technical Specification — SDM

** The processor is for use in low voltage, class 2 circuit only.
Primary power:
12Vdc+10% 125mA Max. (Plus reader current)
Relay contacts:
K1, 5A @ 28Vdc; K2, 1A @ 28Vdc
Inputs:
2 supervised, End of Line resistors, 1k ohm 1% 1/4 watt standard
Jumper Input (J3) is Tamper. The SDM does not have a power monitor input.
Reader interface:
Reader power - 12Vdc, 50mA max. each
Reader LED output - TTL compatible, high > 3V, low < 0.5V, 5mA source/sink max.
Reader buzzer output - Open collector, 5Vdc open circuit max. 10mA sink max.
Reader data inputs - TTL compatible inputs
Communication:
RS-485, 2-wire only, 2,400 to 38,400bps
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Wire requirements:
Power: 1 twisted pair, 18AWG
RS-485: 24AWG, 4,000feet (1,200m) max., twisted pair(s) with shield
Alarm inputs: 1 twisted pair per input, 30 ohms max.
Outputs: as required for the load
Reader: 6 conductors, 18AWG, 500 feet (150m) max.
Environment:
Temperature - -55°C to +85°C, storage; 0°C to +70°C, operating
Humidity - 0% to 95% RHNC
Mechanical:
Dimension - 4.25" (108mm)W x 2.75" (7Omm)L x 1.4" (36mm)H
Weight - 4 0z. (120g) nominal

Specification subject to change without notice.

The SDM should only be used to control exits from areas where an alternative method for exit
is available. This product is not intended for, nor is rated for operation in life-critical control
applications. Digital Horizon Solutions, LLC is not liable under any circumstances for loss or
damage caused by or partially caused by the misapplication or malfunction of the product.
Digital Horizon Solutions, LLC's liability does not extend beyond the purchase price of the
product.
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Multiplexers

MUX-4 Isolated Multiplexer

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
this device mustacceptany interference received, includ-
inginterference that may cause undesired operation.

1. General:

The MUX-4 allows a controller to expand a single communication port to 4 2-wire RS-485 channels, thus
making it convenient to implement star wiring topology. All five 2-wire channels on the multiplexer are
universal with regard to master/slave devices. All these channels are isolated with break down voltage

greater than 500 volts. The electrical interface for port 1 is jumper selectable as RS-232 or RS-485.

Ports 2 and 4 may be individually configured as receive-only channel. By pairing a receive-only channel

with another channel, a 4-wire RS-485 channel may be formed.
Baud rate dependent turn around delay is set by DIP switches. The typical turn around time is set

to approximately 10 bit ime (e.g. for 300 bps, it is 10 x (1/300) =33.3 mS.). To avoid collision, a

device must wait for this time before it can begin a new transmission.
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2. Port Configuration:

The following figure shows the typical usage for 2-wire and 4-wire RS-485. To set a port as receive only,

remove the corresponding jumper (see table).

—~
SDM
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set to receive only

T T,

r

b

2 Wire 4 Wire

3. Jumper and Switch Usage:

See the following tables for jumper and DIP switch setting.

JUMPERS SET AT SELECTED
JP2JP3JPSJPE JPT R3232 PORT 115 R5-232

R5485 PORT 1 15 R5-4585

JF1 OFF FORT 2 15 RECEINE ONLY FOR 4-WIRE RS-485
M FORT 2 15 2-WIRE R5-485
JP12 OFF FPORT 4 15 RECENE ONLY FOR 4-WIRE R5-485
O FORT 4 15 2-WIRE R5-485
JP8 OMNOFF  f PORT 1 RS-485 TERMINATICN
JP1 OMN/OFF  f PORT 2 RS-485 TERMINATION
JP4 ON'OFF f PORT 3 R5-485 TERMINATION
JPY OMNOFF  f PORT 4 RS-485 TERMINATICN
JP10 OMN/OFF  f PORT 5 RS-485 TERMINATICN
54 53 52 51 SELECTION
OFF OFF OFF OFF 00 BPS
OFF OFF OFF oM 1200 BPS
OFF OFF oM OFF 2400 BPS
OFF OFF OM OM 4800 BPS
OFF ON OFF OFF 9600 BPS
OFF ON OFF (ol 19200 BPS /38400 BPS NORMAL
OFF ON oM CFF 36400 BPS FAST TURN
OFF OM OM OM 38400 EPS FAST TURN
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Technical Specifications - MUX-4

**The multiplexer is for use in low voltage, class 2 circuits only.
Primary power:
DC input: 12Vdc 15%, 300mA
Interfaces:
Port 1: RS-232/RS-485, selectable
Port 3, 5: RS-485, Transmit/Receive
Port 2, 4: RS-485, Transmit/Receive, or Receive Only
Wire requirement:
Power: 1 twisted pair, 18 AWG
RS-485: 24AWG, 4,000ft (1,200m) max., twisted pair(s) with shield.
RS-232: 24AWG, 50ft (15m) max.
Environmental:
Temperature: 0 to 70 C, operating, -55 to +85 C, storage
Humidity: 0 to 95% RHNC
Mechanical:
Dimension: 5 in. (127mm) L x 6 in. (152mm) W x 1 in. (25mm) H
Weight: 4 0z (180 g) nominal

- 236 -



MUX-8 Multiplexer

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2)
this device mustacceptany interference received, includ-
inginterference that may cause undesired operation

1. General:

The MUX-8 allows a controller to expand a single communication port to 8 2-wire RS-485 channels, thus
making it convenient to implement star wiring topology. All nine 2-wire channels on the multiplexer are

universal with regard to master/slave devices.

The electrical interface for port 1 is jumper selectable as RS-232 or RS-485.

Ports 2, 4, 6 and 8 may be individually configured as receive-only channel. By pairing a receive-only

channel with another channel, a 4-wire RS-485 channel may be formed.

Baud rate dependent turn around delay is set by DIP switches. The typical turn around time is set to
approximately 10 bit time (e.g. for 300 bps, itis 10 x (1/300) =33.3 ms.). To avoid collision, a device must

wait for this time before it can begin a new transmission.

2. Port Configuration:

The following figure shows the typical usage for 2-wire and 4-wire RS-485. To set a port as receive only,

remove the corresponding jumper (see table).

- 237 -



6 [152,40]

0,25 [6,35] 5,9 [139,70]
e P2 g
TxD @ - 8= . @ TR+ N
o TR- JPS
E \) RxD % JP6 JPLL P12 @ TR O &
GND P ] ] @ GND .
58
[V TR
~ Q™ o
% P14 @ TR =]
=
o ] Q)| o
2 o~ .
aJ P14 JP3 @ TR %
| | @ GND
@ TR+ -
o JP8 @ TR- %
=
~ O MUL TIPLEXER - @ o O
o Q)|
~ ©
- e @ JP10 P9 @ TR %
v — NC @ || | ] @ GND
%\ GND @ @ TR+ -
o - -
2|8 : I I
™~ B
g Z % @ TR+ f
- T e JP1S Q| g
g [} [} @ GND
@ TR+ -
O P17 @ TR Q %
O0DO0O0O0O00O0O0 - Qlow =

2-WIRE

SDM

- 238 -




R
A
Y — -
o ;Z TR = i« R a 'INZI THe - £
l Jplm amE B o Z: ™ ? % e 5 Bl o IZI " 5 £
) ia | ° @re—1—< 22 |° @ ©
o ,2 LU . ",Z' —— \
I & E = -
or e DR my Be @ E B DE 8 gy Ele @™ -
3636 BE= @ "2'“" EICICY EH o .’Z. o) ———
7 E 8 7 & s
Lo L
2-WIRE 4-WIRE

3. Jumper and Switch Usage:

RECEIVE ONLY

/— SET TO

See the following tables for jumper and DIP switch setting.

JUMPERS SETAT | SELECTED

JP1,JP5 JPB JPT 232 | PORT 115 RS232
485 | PORT 1S RS-485

JP11 OFF | PORT 2 IS RECEIVE ONLY FOR 4-WIRE RS-485
ON | PORT 2 IS 2-WIRE RS-485

JP4 OFF | PORT 4 IS RECEVE ONLY FOR 4-WIRE RS-485
ON | PORT4 IS 2-WRE RS-485

JP10 I o | PORT 6 IS RECEIVE ONLY FOR 4-WIRE RS-485
ON | PORT6 IS 2-WIRE RS-485
OFF | PORT 8 IS RECENVE ONLY FOR 4-WIRE RS-485
ON | PORT 8 IS 2-WIRE RS-485

Jp2 PORT 1 RS-485 TERMINATION

JP12 PORT 2 RS-485 TERMINATION

JP14 ONOFF | PORT 3 RS-485 TERMINATION

JP3 PORT 4 RS-485 TERMINATION

JPB ONOFF | PORT 5 RS-485 TERMINATION

JP9 ON/OFF | PORT 6 RS-485 TERMINATION

JP13 ONOFF | PORT 7 RS-485 TERMINATION

JP15 ONOFF | PORT 8 RS-485 TERMINATION

JP17 oN/OFF | PORT 9 RS 485 TERMINATION
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54 83 s2 51 SELECTION

OFF OFF OFF OFF 300 BPS

OFF OFF OFF OM 1200 BPS

OFF OFF ON OFF 2400 BPS

OFF OFF ON OM 4800 BPS

OFF ON OFF OFF 9600 BPS

OFF ON OFF OM 19200 BPS / 38400 BPS NORMAL
OFF ON ON OFF 38400 BPS FAST TURN

OFF ON ON ON 38400 BPS FAST TURN

Technical Specifications - MUX-8

**The multiplexer is for use in low voltage, class 2 circuits only.
Primary power:
DC input: 12Vdc+15%, 250mA
Interfaces:
Port 1: RS-232/RS-485, selectable
Port 3, 5, 7, 9: RS-485, Transmit/Receive
Port 2, 4, 6, 8: RS-485, Transmit/Receive, or Receive Only
Wire requirement:
Power: 1 twisted pair, 18 AWG
RS-485: 24AWG, 4,000ft (1,200m) max., twisted pair(s) with shield.
RS-232: 24AWG, 50ft (15m) max.
Environmental:
Temperature: 0 to 70 °C, operating, -55 to +85 °C, storage
Humidity: 0 to 95% RHNC
Mechanical:
Dimension: 5 in. (127mm) L x 6 in. (152mm) W x 1 in. (25mm) H
Weight: 4 0z (180 g) nominal
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