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ImproX IXP121 Controller

Introduction

The ImproX IXP121 Controller is a fully featured Controller that forms part of the IXP120 Software
System. The IXP121 Controllers applications include access control and alarm control.

The IXP121 Controller is available in six models:

. XEA900-1-0-GB-XX: IXP121, Plastic Cabinet, using the standard RS232
or RS485 connection to the Host PC.

e XEA901-1-0-GB-XX: IXP121, Plastic Cabinet, using the optional USB
connection to the Host PC (USB cable included).

. XEA902-1-0-GB-XX: IXP121, Aluminium Cabinet, using the standard
RS232 or RS485 connection to the Host PC.

. XEA903-1-0-GB-XX: IXP121, Aluminium Cabinet, using the optional USB
connection to the Host PC (USB cable included).

. XEA904-1-0-GB-XX: IXP121, Plastic Cabinet, using the optional EtherNet
connection to the Host PC.

e  XEA905-1-0-GB-XX: IXP121, Aluminium Cabinet, using the optional

EtherNet connection to the Host PC.

The Controller is designed to provide access control for up to four doors in full Anti-passback Mode
(APB).
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Impro offer a wide range of Terminals suitable for use with the Controller, these include:

e ImproX (TRT) Twin Remote Terminal.

e ImproX (TT) Twin Antenna Terminal.

e ImproX (PT) Portal Terminal.

e ImproX (TA) Time Attendance Terminal.

e ImproX (iTA) Industrial Time Attendance Terminal.
e ImproX (MfT) Multi-function Terminal.

e ImproX (ER) Extended Range Terminal.

e ImproX (DBv) Vertical Mount Drop Box.

The following Antenna Readers are compatible with the IXP121 Controller:

e ImproX (MMA) Mullion Antenna Reader.

e ImproX (MA) Micro Antenna Reader.

e ImproX (MHA) Metal Antenna Reader.

e ImproX (KHA) Metal Keypad Antenna Reader.

e ImproX (KMA) Mullion Keypad Antenna Reader.
e ImproX (RA) Rod Antenna Reader.

e ImproX (KA) Keypad Antenna Reader.

e ImproX (DPA) Door Entry Panel Antenna Reader.
e ImproX (CA) Conduit Antenna Reader.

Using the Third-party Port, the Controller also has the ability to interface with the following:

e ImproX Remote Readers.

e ImproX (XFM) Multi-mode Remote Readers.

e ImproX (IR) Infrared Receivers.

e ImproX RF 4-Channel UHF Receiver.

e  Third-party Barcode and Magstripe.

e Wiegand 26-Bit, 37-Bit, 40-Bit, 44-Bit and Open Wiegand types.

Besides the standard lock types, the IXP121 Controller is capable of controlling motor locks
(manufactured by, for example MIWA and Goal) that use reverse polarity for opening and closing. The
Controller can also control pulse-operated solenoid locks.

The IXP121 Controller offers sixL ED fi Di a g n o s tandconelLEDIfi Staat towrss oforthdi cat or o
installer.
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Key Features

Stand Alone System

Small System allowing:

o

o

1 Door in full Anti-passback, or

2 Doors, single entry, each with a: Request to Enter or Exit (RTE) Switch,
Door Open (DOS) Sensors and a 5 A Power Relay rating at 220 V AC /
28V DC.

A third Non-anti-passback (APB) door supported using an ImproX
Remote Reader.

A Third-party Port. The Third-party Port has its own Relay, Door Open
Sensor (DOS) and Request to Enter or Exit (RTE) allowing connection to
any one of the following: any Remote Reader, ImproX RF, ImproX IR,
Wiegand, Barcode, Magstripe, Biometric or Multi-mode Remote Readers.

Fully distributed processing on-line or off-line, with 100% off-line functionality.

Comprehensive coexisting connectivity modes to the Host PC:

o

Multiple IXP121 units connected to a single Host PC, via a Registration
Interface, using one or more of the following modes: RS485 (standard),
PSTN Modem or Ethernet option.

Alternately, direct, (single) IXP121 to the Host PC, using RS232 (standard) or
USB (option).

Unlimited sites supported.

NOTE:  Only ONE site can be accessed at a time, through the IXP120 Software Suite.

Expanded System

Small System allowing:

(0]

(0]

4 Doors in full Anti-passback, or

4 Doors, single entry, each with a: Request to Enter or Exit (RTE) Switch,
Door Open (DOS) Sensors and a 5 A Power Relay rating at 220 V AC /
28V DC.

Third-party hardware support via the ImproX PT or the Third-party Port on
the IXP121 Controller. Each Third-party Port has its own Relay, Door
Open Sensor (DOS) and Request to Enter or Exit (RTE) and therefore
allows connection to any one of the following: any Remote Reader,
ImproX RF, ImproX IR, Wiegand, Barcode, Magstripe, Biometric or Multi-
mode Remote Readers.

Fully distributed processing: online/offline, with 100% off-line functionality.
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Comprehensive coexisting connectivity modes to the Host PC:

0  Multiple IXP121 units connected to a single Host PC, via a Registration
Interface, using one or more of the following modes: RS485 (standard),
PSTN Modem or Ethernet option.

Alternately, direct, (single) IXP121 to the Host PC, using RS232 (standard) or
USB (option).

Supports 1 000 sites per host, unlimited number of hosts as separate systems.

NOTE:  Only ONE site can be accessed at a time, through the IXP120 Software Suite.

2 000 Tagholders.
6 000 buffered Transactions.

Accepted Tag types: 125 kHz Slim and Omega (ISO standard Manchester
encoded) Tags, HiTag 1 and 2, WriTag 128, WriTag 2048, MIFARE® (13.56
MHz) Tags and certain Third-party Tags.

Supports Client or Server Configuration. (The Database resides on the Server
PC, the Client can therefore access the Database across the LAN or WAN).

Configurable using powerful, user-friendly Software, similar in look and feel to
IXP200.

Dial-back (not supported in Phase 3 release), user programmable, multiple
telephone numbers, event type specified:

0 This is a separate utility, and is NOT designed to reply to the same Host
PC as the IXP120 Software resides, but rather for an Alarm company.
The utility dials on either: Alarm or Event.

Supports all ImproX Antenna Readers (XTT901 1 XTT908).

Controller can be in Power Control, Alarm or Bell Button Mode.

10 to 30 V DC input voltage allows wide variation of power supply input.
Passwords prevent unauthorized access to remote, modem sites.
Plastic or aluminium cabinet option.

Upto4i Mi wasol o o kddim flaaecofethe Door Open Sensor (DOS) or
Request to Enter or Exit (RTE) inputs) when using the ImproX (PT) Portal
Terminal or the ImproX (MfT) Multi-function Terminal.
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Door mode patterns similar to IXP200, the following Door Modes are
supported:

Tag.

Tag + PIN.

Tag + PIN + Reason Code.

Tag + Reason Code.

Personal Access Code.

Door Entry Code (general, single, low security code).
Supervisor Unlock.

Locked.

Unlocked.

Door Open or Door Open Now.

Dual Tag requirement.

o 0o 0o 0o o o o o o o o o

Specified Allowed Tag transaction recording.

User set LED state to reflect the Door Mode.

Door open timer is set by the user.

Configurable Buzzer volume and duration.

Configurable Status LED colour and duration for allowed and denied Tags.
ImproX Power Supply monitors: Mains-fail and Battery-low status.

Supports the Bell feature on the ImproX KMA (XTT905) (uses Relay 3 on the
IXP121 Controller, Relay 2 on the ImproX TT or Relay 3 on the ImproX MfT).

Daylight saving. The Controller has time offset features that allows the user to
support multiple time-zones on a single System.

In-field Firmware upgrades.
Auto-ID function T No DIP-switches.
3 Year warranty on the Hardware.

Each IXP121 can be altered to operate as a Terminal on future multi-door
networked Systems.
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Antenna Reader and Multi-mode Remote Reader Tag
Read/Write Ranges

The range that the Antenna Readers can read from or write to a Tag is dependent on the type of Tag,
type of Antenna Reader and material on which Antenna Reader is installed.

Typical ranges are shown in Table 1.

Typical Range (Minimum)
Tag Type (Antenna Reader installed on non-metallic surface)
(mm) (in)
ISO Credit Card (Slim) 60 2.36
ISO Credit Card (Omega) 60 2.36
Key Ring Tag 40 1.58
Pico Tag 20 0.78
ISO Credit Card WriTag 2048 60 2.36
ISO Credit Card WriTag 128 60 2.36
HID 125 kHz Tag 30-50 1.18-1.96
NOTE: Installing the Antenna Reader on a metallic surface will reduce the Tag reading range
slightly.
NOTE: HID is a registered trademark of HID Global Corporation (an ASSA ABLOY Group
Brand).

Table 1: Typical Read/Write Ranges

The range that the Multi-mode Remote Reader can read from a Tag is dependent on the type of Tag
and material on which the Multi-mode Remote Reader is installed.

Typical ranges are shown in Table 2.

Typical Range (Minimum)
Taa T (Multi-mode Remote Reader installed on a
ag fype non-metallic surface)
(mm) (in)
MIFARE® Credit Card Tag 25.4-50.8 1-2
NOTE: Installing the Multi-mode Remote Reader on a metallic surface will reduce the Tag
reading range slightly.

Table 2: Typical Read Range

Approvals

e CE Approved.
e FCC Approval Pending.
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Specifications

Physical

ABS Plastic Cabinet

Dimensions

Length

Width

Height
Approximate Weight
Cabinet Material

Colour

205 mm (8.07 in).

123 mm (4.84 in).

40 mm (1.57 in).

385 g (13.58 0z) (excluding the USB Cable).
ABS Plastic.

Charcoal Grey.

Aluminium Cabinet

Dimensions
Length 188 mm (7.40 in).
Width 197 mm (7.75 in).
Height 53 mm (2.08 in).
Approximate Weight 1.03 Kg (2.27 Ib) (excluding the USB Cable).
Cabinet Material Aluminium.
Colour Black.
Environmental
Temperature
Operating -25°C to +60°C (-13°F to +140°F).
Storage -40°C to +80°C (-40°F to +176°F).

Humidity Range

0 to 95% relative humidity at +40°C (+104°F) non-
condensing.

Approvals (Test Information)

EMC

Electrostatic Discharge

Radiated Susceptibility

EN 55022: Limits and Methods of Measurement of
Radio Disturbance Characteristics of Information
Technology Equipment.

EN 55024: Immunity Characteristics, Limits and
Methods of Measurement.

IEC 61000-4-2: Electromagnetic Compatibility (EMC).
Part 4: Testing and Measurement Techniques. Section
2: Electrostatic Discharge Immunity Test. Basic EMC
Publication.

IEC 61000-4-3: Electromagnetic Compatibility (EMC).
Part 4: Testing and Measurement Techniques. Section
3: Radiated, Radio-Frequency, Electromagnetic Field
Immunity Test.
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Electrical Fast Transients

Surge Immunity
Conducted Susceptibility

Power Frequency Magnetic
Field

IEC 61000-4-4: Electromagnetic Compatibility (EMC).
Part 4. Testing and Measurement Techniques. Section
4: Electrical Fast Transients / Bursts. Basic EMC
Publication.

IEC 61000-4-5: Surge Immunity.

IEC 61000-4-6: Conducted Susceptibility.

IEC 61000-4-8: Electromagnetic Compatibility (EMC).
Part 4. Testing and Measurement Techniques. Section
8: Frequency Magnetic Field Immunity Test.

Dust and Splash Resistance

Designed to work in an indoor (dry) environment similar
to IP40. Both the Aluminium and the Plastic Controller
are not sealed against water.

Drop Endurance 2 m (6.56 ft) drop (in packaging).

Electrical

Power Requirements

Input Voltage 10V DCto30VDC.
Power Requirements Current (mA) Power (W)
USB and RS232 Versions
Minimum Supply Voltage
10V DC 250 25
Maximum Supply
Voltage 30 V DC 83 25
Ethernet Versions
Minimum Supply Voltage
10V DC 375 3.75
Maximum Supply 125 3.75

Voltage 30 V DC

Permissible Input Supply
Ripple Voltage (Max)

Power Input Protection

1V pp at 50 Hz.

Reverse polarity, over-voltage and over-current
protection are provided on the Controller.

Ethernet Port

Connection Standard Ethernet RJ45 connector.

10/100 Mbps, half or full duplex.

Third-party Port 5V DC (£0.1 V) at maximum 200 mA can be supplied

to power Third-party Readers connected to the Port.

NOTE: The Current and Power Specifications
(above) were made with no load on the
Third-party Port.

Host Bus Port

Electrical Interface RS232 (full duplex, no flow control), RS485, USB or

Ethernet, selectable via jumpers.

Baud Rates

Data Format
Communications Protocol
Line Termination (RS485)

4 800, 9 600, 19 200 and 38 400, selectable via the
Communications Protocol.

8 data bits, no parity, 1 stop bit.
ImproX Secure Communications Protocol.
Provision is made for line termination.
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Terminal Bus Port
Electrical Interface
Baud Rates

Data Format
Communications Protocol
Line Termination (RS485)

RS485.

4 800, 9 600, 19 200 and 38 400, selectable via the
Communications Protocol.

8 data bits, no parity, 1 stop bit.
ImproX Secure Communications Protocol.
Provision is made for line termination.

Relays
Relay Output
Contact Ratings

3 x Relays, each with NO, COM and NC contacts.
10 Aat28 V DC,

5Aat 220V AC,

12 Aat 120 V AC.

Digital Inputs
Input Type
Detection Resistance Range
Protection Range

4 x Dry Contact Digital Inputs.
<5 kOhm.
+50 V and -50 V continuous.

Modem Requirements

An external 56 K Serial Modem is required at the
Remote Site. The following models have been
approved and tested:

e  The Duxbury 56 Kbps V9.2 Serial External Modem,
Model number K56E.

e The 3Com or US Robotics 56 Kbps V9.2 Serial
External Modem.

Please contact your local distributor before using any
other Modem.

Real Time Clock (RTC) and
Memory Backup Battery

A 3V Lithium Battery (CR2032).

Anti-tamper Switch

1 Switch, detects opening of the cabinet lid.

Factory Default Settings

Default Baud Rate

Factory-set to 38 400.

Beep Codes
Fails Power-on Self-test
Passes Power-on Self-test

Continuous beep for 2 seconds.

Two short beeps of 200 ms duration, separated by a
200 ms inter-beep pause.
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Operator or Installer Interfaces

Controller

Status Indicator
Status LED : Blue LED (externally visible in Plastic versions).

Diagnostic Indicators
Incoming RS485 Data : Flashing Green LED (internally visible).
Outgoing RS485 Data : Flashing Red LED (internally visible).
Incoming RS232 Data : Flashing Green LED (internally visible).
Outgoing RS232 Data : Flashing Red LED (internally visible).
Incoming USB/Ethernet : Green LED (internally visible).
Data
Outgoing USB/Ethernet : Red LED (internally visible).
Data

Antenna Readers (x2)
Status Indicator

Status LED : Bi-colour, Red or Green LED.
Buzzer
Volume and Tone : 4-Step adjustable volume, single tone.

Interface Details

RS485 Terminal Bus Port

The RS485 Terminal Bus Port lets you connect the IXP121 Controller to other ImproX Terminals in

your chosen | XP System. The interface is made by co
Controll er t o esbndghefieAminalalncdming Bndl outgoing information on this Port is

shown on the Incoming and OutgoingRS485 LED fDiagnost Caontrolendi catorso o

Relays

The IXP121 Controller has three independent single-pole, double-throw (SPDT) Relay Outputs. Relay
Outputs 1 and 2 let you interface to door strikes and magnetic locks. Relay 3 can be configured for
Power Control, Alarm Mode, Intrusion Mode or Bell Button through the IXP120 Software.

Dry Contact Digital Inputs

The IXP121 Controller has four Dry Contact Digital Inputs. These Digital Inputs let you interface with a
variety of devices such as reed switches and push-buttons.

When used with the IXP120 Software these Digital Inputs can perform specific tasks such as:

e Door Open Sensing (DOS).
e Request to Enter or Exit (RTE).

. Scanner Inhibit.

Impro Technologies
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Third-party Port Digital Inputs

Depending on the DIP-switch setting these Digital Inputs can perform the following functions:

e  Door Open Sensing (DOS).

e Requestto Enter or Exit (RTE).
e  Scanner Inhibit.

e Alarm Interface.

e  Emergency Open all Doors.

UPS Interface Connector

This consists of two Dry Contact Digital Inputs to monitor Mains Failure and Battery Low Voltage.

e Mains Failure Sensing when interfaced to the ImproX 1 A Uninterrupted Power
Supply (XUP900-0-0-GB-01 or XUP901-0-0-GB-01).

e Battery Low Voltage Sensing when interfaced to the ImproX 1 A Uninterrupted
Power Supply (XUP900-0-0-GB-01 or XUP901-0-0-GB-01).

Impro Technologies
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Installation Information

Accessories

Find the following when unpacking the ImproX IXP121 Controller:

e  Either, an IXP121 Controller housed in a Dark Grey ABS Plastic Cabinet. The
Cabinet consists of a Front and Back Cover secured with a Thread Cutter
Screw (M3 x 8 mm).

e Or, an IXP121 Controller housed in a Black powder-coated Aluminium
extruded Cabinet. The Cabinet consists of a Top Cover and Base, sealed at
each end with a Mild Steel End Plate, secured with 8 Thread Cutter Screws
(M3 x 8 mm).

e  One copy of IXP120 Software, for USB or RS232 (Single Controller Version)
on CD.

e A3V Lithium Battery (CR2032).

CAUTION: DO NOT use the Metal-oxide Varistors (25 Vrms, 500 A, 77 V max
clamping) with mains power applications.

e  Three Metal-Oxide Varistors, 25 Vrms, 500 A, 77 V max clamping.
e  Four Wood Screws (3.5 mm x 25 mm).
e  Four Wall Plugs (7 mm).

e  XEA901-1-0-GB-XX and XEA903-1-0-GB-XX will each include a standard 2 m
(7 ft) USB Printer Cabl e. T h efittead &BneCa b | e
end and a Tfittpdatthe Btiderepd. u g

¢ A MAC Address Label.

e An extra Fixed Address Label.

General

Remember the following when installing your IXP121 Controller:

NOTE:  Where we specify a Remote Reader in this document, we imply that the same details apply
to the Multi-mode Remote Reader.

Communications Distance

e The RS485 communications distance between the Registration Interface and
the LAST IXP121 Controller in a cable run, MUST NOT exceed 1 km (1 090
yd). Achieve this by using good quality screened twisted 2-pair cable, earthed
on one side.

e  The RS485 communications distance between the Controller and the LAST
Terminal in a cable run, MUST NOT exceed 1 km (1 090 yd). Achieve this by
using good quality screened twisted 2-pair cable, earthed on one side.

Impro Technologies

12



Part Number:  XEA900-1-0-GB-XX XEA901-1-0-GB-XX
impro® XEA902-1-0-GB-XX XEA903-1-0-GB-XX
XEA904-1-0-GB-XX XEA905-1-0-GB-XX

www.impro.net

e  The Ethernet version of the Controller plugs into an Ethernet Switch or Hub (or
other network device), cable runs for this must conform to ethernet cabling
specifications.

e The RS232 communications distance between the IXP121 Controller and
either the connected Host PC or Modem MUST NOT exceed 25 m (82 ft).
Achieve this by using good quality screened twisted 4-core cable.

e The USB communications distance between the Host PC and the IXP121
Controller MUST NOT exceed 5 m (16 ft). Please note, however, that the
supplied cable cannot be extended.

Termination Resistors for RS485 Bus Communications

Long transmission linesormu |l t i pl e fistar o connections, may cause
the Termination Resistor Jumper Link (see Figure 9) in the LAST IXP121 CONTROLLER OR
TERMINAL AT THE END OF THE CABLE RUN should solve the problem (depending on the bus).

EARTH Connection

Connect the IXP121 Controller to a good EARTH point. Using either of the RS485 Ports, connect the
EARTH Lead to the ASHDO Ter mi nal . Mains EARTH can

Antenna Reader

Antenna Reader Distance

The ideal cable distance between the IXP121 Controller and its Antenna Reader ranges between 2 m
to 16 m (7 ft to 53 ft). Achieve this using a good quality shielded multi-strand **3-pair twisted cable.
The cross-sectional area of the cable must not be less than 0.2 mm? (0.0003 inz).

NOTE: **When installing an ImproX RA, use 1-pair twisted cable.
Cable Specifications

The cable specifications should be similar to the following:

e  Conductor Resistance: <2 ohms.
e Capacitance, Core to Earth: <160 pF/m.

e Capacitance, Core to Core: <100 pF/m.

Distance between Antenna Readers from the SAME Controller

To avoid mutual interference Install the Antenna Readers no closer than 150 mm (6 in) apart.

Distance between Antenna Readers from DIFFERENT Controllers

To avoid mutual interference Install the Antenna Readers no closer than 500 mm (20 in) apart.

Arc Suppression

Snubber devices are recommended for EMF Flyback and Arc Suppression when driving an inductive
load with the Relay, see Figure 1.

Impro Technologies
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Figure 1: EMF Flyback

Installing the Real Time Clock (RTC) and Memory Backup
Battery

The Battery Holder is located in the top left-hand side of the IXP121 Controllers Printed Circuit Board
(PCB), directly below the DIP-switch.

Slide the 3 V Lithium Battery into the Battery Holder, from left to right, with the "+" symbol
facing UP.

Mounting the Controller

CAUTION: Make certain that you mount the Controller on a vibration-free surface.

Select the mounting position of the IXP121 Controller, considering accessibility, routing of wires and
visibility of the externally visible LED.

Secure the Controller to the mounting surface, using four suitable screws and wall plugs (supplied),
nuts and bolts, rivets or double-sided adhesive tape.

NOTE: Do not mount the Aluminium extruded IXP121 Controller with double-sided adhesive tape.

ImproX IXP121 Controller Configurations

4 Door Support

NOTE: A single IXP120 site CANNOT support more than four doors regardless of Terminal or
Reader combinations.
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NOTE:  Version 3 or higher Software is required.
The IXP121 Controller provides support for up to four Anti-passback (APB) doors.

You may connect any of the following ImproX Terminals to the RS485 Port 1 (Terminal Bus) of the
Controller:

e ImproX (PT) Portal Terminal.

e ImproX (TA) Time Attendance Terminal.

e ImproX (iTA) Industrial Time Attendance Terminal.
e ImproX (TT) Twin Antenna Terminal.

e ImproX (TRT) Twin Remote Terminal.

e ImproX (MfT) Multi-function Terminal.

e ImproX (ER) Extended Range Terminal.

e ImproX (DBv) Vertical Mount Drop Box.

Figure 2 to Figure 7 shows various configurations using the Controller. These configurations show the
IXP121 Controllers relationship with the rest of the ImproX product range.

Impro Technologies
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Figure 2: Stand Alone System i IXP120 Configuration l1a

Impro Technologies

16



