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QUICK START GUIDE

The steps below contain the essential information needed to place the OEM trans-
ceiver in service. Because the transceiver is designed for use in other pieces of
equipment, these steps assume that prior testing and evaluation have been
conducted with the host device. If not, please refer to Section 3.0, Benchtop Setup
and Evaluation for interface wiring and configuration details.

1. Mount the transceiver module using the four holes provided.

« If possible, select a mounting location that allows viewing the status LEDs and
provides ready access to the antenna connector.

» Use standoff hardware to secure the board to the host device.

* When mounting the board, use care to align the transceiver’s 16-pin header
connector with the mating pins in the host device.

2. Connect the antenna system to the transceiver

 Use only with antenna/feedline assemblies that have been expressly tested
and approved for such service by Microwave Data Systems Inc.

* Use an MCX-type male connector to attach the antenna to the transceiver.

« For best performance, antennas should be mounted in the clear, with an
unobstructed path in the direction of desired transmission/reception.

3. Apply power and observe the LEDs for proper operation. The LED
command must be set to ON (LEDS ON).

After 16 seconds...
* The GP lamp should be lit continuously

» The DCD lamp should be lit continuously—if synchronization with another unit
has been achieved

« The Remote radio(s) should be transmitting data (TXD) and receiving data
(RXD) with its associated station

LED Indicator Descriptions

LED Name Description
RXD (CR3) Serial receive data activity. Payload data from con-
Receive Data nected device.
TXD (CR4) Serial transmit data activity. Payload data to con- RXD |§|
Transmit Data nected device.
DCD (CR5) Continuous—Radio is receiving/sending synchro- TXD |§|
Data Carrier Detect  nization frames
On within 10 seconds of power-up under normal DCD @
conditions
GP (CR6) « Continuous—Power is applied to the radio; no GP @
General Purpose problems detected

Flashing (5 times-per-second)—Fault indication.
See “TROUBLESHOOTING” on Page 52
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To Our Customers

We appreciate your patronage. Y ou are our business. We promise to serve and
anticipate your needs. We strive to give you solutions that are cost effective,
innovative, reliable and of the highest quality possible. We promise to build a
relationship that is forthright and ethical, one that builds confidence and trust.

Copyright Notice

Thismanual and all software described herein are Copyright 2004 by Microwave Data
Systems Inc. All rights reserved. Microwave Data Systems Inc. reserves itsright to
correct any errors or omissionsin this manual without obligation to any party.
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RF Exposure Notice

The radio equipment described in this guide emits radio frequency
<( (o) )) energy. Although the power level islow, the concentrated energy from a
directional antennamay pose ahealth hazard. All antennasused with this
A transmitter, whether indoor or outdoor mounted, must be installed to
provide a separation distance of at least 11.2 cm (4.4 inches) from all
persons, and must not be co-located or operating in conjunction with any
other antenna or transmitter.

In mobile applications (vehicle mounted) the above separation distance must be
maintained at all times. More information on RF exposure is available on the Internet
at www.fce.gov/oet/info/documents/bulletins,

FCC Part 15 Notice

This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference when the equipment is
operated in acommercia environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in aresidential environment islikely to cause harmful
interference in which case the user will be required to correct the interference at his
own expense.

FCC Modular Approval Notice

This deviceis offered as an FCC Part 15 Unlicensed Limited Modular Transmitter
(LMA). This Modular Transmitter is approved for use only with specific antenna,
cable and output power configurations that have been tested and approved by the
manufacturer (Microwave Data SystemsInc.). Modificationsto the radio, the antenna
system, or power output, that have not been explicitly specified by the manufacturer
are not permitted, and may render the radio non-compliant with applicable regulatory
authorities. Refer to “EIRP Compliance Check” on Page 23 for more detailed
information.

This device employs a unique connector at all connections between the module and
theantenna, including the cable. Consult MDSfor approved antenna/cable assemblies
inour product offering. When thisdeviceis placed inside an enclosure, adurable label
must be affixed to the outside of the assembled device which states:

“Contains TX FCC ID: ESMDS-EL 806-24".

Changes or modifications not expressly approved by the party responsible for
compliance could void the user’s authority to oper ate the equipment.

Noticeto OEM Integrators: Thisisamodular FCC Part 15 approval. I ntegrators
shall not supply in their documentation any instructions on how to remove or
install thismodule.

ISO 9001 Registration

Microwave Data Systems Inc. adheres to the internationally-accepted 1SO 9001
quality system standard.

MDS 05-xxxxA01, Rev. 01  TransNET OEM Integration Guide v
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Manual Revision and Accuracy

While every reasonable effort has been made to ensure the accuracy of this guide,
product improvements may result in minor differences between the manual and the
product shipped to you. If you have additional questions or need an exact specification
for aproduct, please contact our Customer Service Team using theinformation at the
back of thisguide. In addition, manual updates can often befound onthe MDSwebsite
at www.microwavedata.com.
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1.0 ABOUT THIS MANUAL

Thismanual isintended to guide technical personnel in the integration of
MDS TransNET OEM ™ transceiversinto existing el ectronic equipment. The
OEM transceiver is designed for use inside Remote Terminal Units (RTUS),
Programmable L ogic Controllers (PLCs) and other equipment associated
with remote data collection, telemetry and contral.

The manual provides instructions for interface connections, hardware
mounting, and programming commands. Following integration of the
transceiver, it is recommended that a copy of this manual be retained for
future reference by technical personnel.

2.0 PRODUCT DESCRIPTION

The OEM transceiver, (Figure 1), is a compact, spread spectrum wireless
module designed for license-free operation in the 2.4 GHz frequency range.
It is contained on one double-sided circuit board with all necessary
components and RF shielding included. It need only be protected from direct
exposure to the weather and is designed for rugged service in extreme
temperature environments. Thetransceiver hasfull over-the-air compatibility
with standard (non-OEM) TransNET™ transceivers manufactured by MDS.

All transceiver programming is performed via a connected PC terminal. No
jumper settings or manual adjustments are used to configure the transceiver
for operation.

Figure 1. TransNET OEM™ Transceiver

The transceiver employs Digital Signal Processing (DSP) technology for
highly reliable data communications, even in the presence of weak or
interfering signals. DSP techniques also make it possible to obtain
information about the radio’ s operation and troubleshoot problems, often
eliminating the need for site visits.

Using appropriate software at the master station, diagnostic data can be
retrieved for any radio in the system, even while payload datais being
transmitted. (See “ Network-Wide Remote Diagnostics’ on Page 56.)

MDS 05-xxxxA01, Rev. 01 TransNET OEM 2.4 Integration Guide 1
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2.1 Transceiver Features

The OEM transceiver isdesigned for easy installation and flexibility inawide
range of wireless applications. Listed below are several key features of the
transceiver which are described in more detail later in this guide.

 Three operating bands in the 2.4006 to 2.4820 GHz spectrum

« Configurable operating zones to omit frequencies with constant
interference

* 65,000 available network addresses to enhance communications
security

» Network-wide configuration from the master station; eliminates most
trips to remote sites

« Data transparency—ensures compatibility with virtually all
asynchronous data terminals

 Peak-hold RSS!, averaged over eight hop cycles

 Operation at up to 115,200 bps continuous data flow

* Store-and-Forward repeater operation

« Datalatency typicaly less than 10 ms

« Same hardware for master or remote configuration

 Supports RS/EIA-232 or RS/EIA-485 interfaces (factory configured)

 Low current consumption—nominal 8 mA in “sleep” mode. Ideal for
solar/battery powered applications.

NOTE: Some features may not be available on all units, based on the options pur-
chased and the regulatory constraints for the region in which the radio will op-
erate.

2.2 Model Configuration Codes

The model number code is printed on the radio module, and provides key
information about how it was configured when it | eft the factory. See Figure 2
for an explanation of the model number codes. (Note: Thisinformation is
subject to change and should not be used for ordering additional products.

Y our factory representative can assist you with product ordering.)

2 TransNET OEM 2.4 Integration Guide MDS 05-xxxxA01, Rev. 01
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RESERVED
OPERATION (N) None
(X) Remote/Master
AGENCY
BAND (N) None INTERFACE MODE
2) 2.4 GHz (0) EIA/RS-232
@ (F) Feenc (1) EIA/RS-485
| | ) TTL
ELxxx.x| 2|X|O| | | | |0| O|W|N I—(SNF;A'\EQOEG
I I— DIAGNOSTICS
ENCLOSURE (N) None )
(0) Modular-no enclosure _I (W) Network-wide
SAFETY CERT.
(N) N/A RESERVED

(N) None

INTERFACE SIGNALING & INPUT POWER OPTIONS

(0) Payload RS-232/485; Diagnostics RS-232; DC Input +3.3 Vdc
(1) Payload TTL; Diagnostic RS-232; DC Input +3.3 Vdc

(2) Payload TTL; Diagnostic TTL; DC Input 3.3 Vdc

(3) Payload RS-232/485; Diagnostic RS-232; DC Input +6-18 Vdc
(4) Payload TTL; Diagnostic RS-232; Input +6-18 Vdc

(5) Payload TTL, Diagnostic TTL; DC Input +6-18 Vdc

Figure 2. Model Number Configuration Codes

2.3 Spread Spectrum Transmission

Thetransceiver “hops’ from channel to channel many times per second using
a specific hop pattern applied to al radiosin the network. A distinct hopping
pattern is provided for each of the 65,000 available network addresses,
thereby minimizing the chance of interference with other spread spectrum
systems.

Inthe USA, and certain other countries, no license is required to install and
operate this type of radio device, provided RF power and antenna gain
restrictions are observed. In the USA and Canada, a maximum of 36 dBm
Effective | sotropic Radiated Power (EIRP) isallowed. Thefactory offersaset
of approved antennaswith special connectorsfor thisradio. Substitutionsthat
would void the compliance of the device are not permitted.

2.4 Typical Applications

Multiple Address Systems (MAS)

Thisisthe most common application of thetransceiver. It consistsof acentral
control station (master) and two or more associated remote units, asshownin
Figure 3. Thistype of network provides communications between a central
host computer and remote terminal units (RTUS) or other data collection
devices. The operation of the radio system is transparent to the computer
equipment. This application provides a practical aternative to traditional
(licensed) MAS radio systems.

MDS 05-xxxxA01, Rev. 01 TransNET OEM 2.4 Integration Guide 3
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RTU/PLC WITH $£Xﬁ§glivl\<}1lég
TRANSCEIVER INSTALLED
INSTALLED

RTU/PLC WITH
TRANSCEIVER
INSTALLED

MASTER SITE
RTU/PLC WITH DATA
TRANSCEIVER TRANSCEIVER

INSTALLED 7/L/ :

Figure 3. Typical MAS Network

Point-to-Point System

A point-to-point configuration (Figure 4) is asimple arrangement consisting
of just two radios—a master and a remote. This provides a half-duplex
communications link for the transfer of data between two locations.

Master Site P-H
DATA
TRANSCEIVER /

Remote Site

DATA
TRANSCEIVER

Host System

Figure 4. Typical Point-to-Point Link

4 TransNET OEM 2.4 Integration Guide MDS 05-xxxxA01, Rev. 01
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Tail-End Link to an Existing Network

A tail-end link is often used to extend the range of atraditional (licensed)
MAS system without adding another licensed radio. This might be required
if an outlying site is blocked from the MAS master station by a natural or
man-made obstruction. In this arrangement, a spread spectrum transceiver
links the outlying remote siteinto the rest of the system by sending datafrom
that site to an associated transceiver installed at one of the licensed remote
sites—usually the one closest to the outlying facility. (See Figure 5).

Asthe data from the outlying site is received at the associated transceiver, it
istransferred to the co-located licensed radio (viaadata crossover cable) and
is transmitted to the MAS master station over the licensed channel.
Additional detailsfor tail-end links are given in Section 7.2 (Page 25).

REPEATER STATION

Remote Radio

'
1
1
Master Station 1
1
1
D ' DATA
i ' TRANSCEIVER
SALNY i
1

Null-Modem Cable

DATA
TRANSCEIVER
.j OUTLYING
REMOTE SITE

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
! LICENSE-FREE SPREAD SPECTRUM SYSTEM

MAS SYSTEM (LICENSED OR UNLICENSED)

Figure 5. Typical Tail-End Link Arrangement

Store-and-Forward Repeater

Similar to a Tail-End Link, Store-and-Forward (SAF) offersaway to
physically extend the range of a network, but in asimplified and economical
manner. SAF operates by storing up the datareceived from one site, and then
retransmitting it a short time later. Figure 6 shows atypical SAF repeater
arrangement.

SAF operates by dividing a network into a vertical hierarchy of two or more
sub-networks. Extension radios (designated as MODE X) serve assingle-radio
repeaters that link adjacent sub-networks, and move data from one
sub-network to the next. Additional information on SAF modeis provided in
“Store & Forward (SAF) Operation with Extension Radios’ on Page 26.

MDS 05-xxxxA01, Rev. 01 TransNET OEM 2.4 Integration Guide 5
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STORE & FORWARD REPEATER STATION

DATA

Programmed as
MODE X

Programmed as Programmed as

MODE R DATA MODE R
TRANSCEIVER

Programmed as
MODE M

Programmed as

DATA
TRANSCEIVER

OUTLYING
REMOTE SITE

Figure 6. Store-and-Forward Repeater Network

2.5 Transceiver Accessories

One or more of the accessories listed in Table 1 may be used with the OEM
transceiver. Contact your factory representative for availability and ordering
details.

Table 1. OEM Transceiver Accessories

Accessory Description Part No.

AC Power Adapter  Small power supply designed for continuous 01-3862A02
operation of the transceiver. UL approved. In-
put: 120/220; Output: 12 Vdc.

TransNET Support  Programming, diagnostic and support files on a 03-2708A01

Package CD CD ROM. Includes electronic copy of this guide

(PDF format).
RJ-11-to-DB9 Short cable assembly that converts RJ-11 to 03-3246A01
Adapter Cable DB9 connector type

Fuse (for Evalua- 2A SMF Slo-Blo (plugs into FH1 on Evaluation 29-1784A03
tion Board) Board)

InSite Diagnostic PC-based diagnostic software for MDS radios. 03-3533A01
Software Supplied on CD.

Omnidirectional Rugged antennas suitable for use at Master Various
Antennas stations.

6 TransNET OEM 2.4 Integration Guide MDS 05-xxxxA01, Rev. 01
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Table 1. OEM Transceiver Accessories (Continued)

Yagi Antenna Rugged directional antennas suitable for use at Various
Remote stations.

Whip Antennas Short, flexible antennas suitable for Various
short-range applications. Available with and
without coaxial feedlines.

Bandpass Filter Antenna system filter to aid in eliminating inter- 20-2822A01
ference from high power transmitters, such as
those used in paging systems.

Evaluation Kit containing two OEM Transceiver modules, Consult
Development Kit whip antennas, two Evaluation Boards, support Factory
software on CD, cables, power supplies and
other accessories needed to operate the trans-
ceiver in a benchtop setting.

3.0 BENCHTOP SETUP & EVALUATION

Asan Integrator, your first task isto verify that the OEM modulewill function
as intended with the host equipment. This section describes how to test the
unit for operation with host devices such as RTUs, PLCsand similar gear. It
covers the steps for making interface connections, powering up the
transceiver, and setting configuration parameters using a connected PC.

Evaluation of the moduleis best performed in acontrolled environment, such
as ashop or lab facility where you can readily test various hardware and
programming configurations and observe the effects of these changes before
final installation.

Once you are satisfied that the transceiver modul e operates properly on the
bench, you can plan theinstallation of the module inside the host device and
be assured of proper operation in the field.

3.1 Evaluation Development Kit

The Evaluation Development Kit is designed to assist integratorswho will be
working with the transceiver in a benchtop setting. The kit contains the
following:

e Two OEM Transceiver modules (configured for TTL, or RS-232/485
operation, as requested)

» Two Evaluation Development boards (P/N 03-4051A01)
* Interface Cables

* Two whip antennas

* Two 12 Vdc power supplies

e TransNET Support CD containing software for programming &
diagnostics

MDS 05-xxxxA01, Rev. 01 TransNET OEM 2.4 Integration Guide 7



